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1 ʀʉʊʆʈʀʗ ɺɽʈʉʀʁ 
ʆʙʦʟʥʘʯʝʥʠʝ ʚʝʨʩʠʡ ʤʦʜʫʣʷ ʩʦʩʪʦʠʪ ʠʟ ʦʙʦʟʥʘʯʝʥʠʷ ʚʝʨʩʠʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ ʠ 

ʦʙʦʟʥʘʯʝʥʠʷ ʚʝʨʩʠʠ ʧʨʦʬʠʣʷ (ʩʤ. ʨʘʟʜʝʣ çʋʜʘʣʝʥʥʘʷ ʢʦʥʬʠʛʫʨʠʨè). 
 

ɺʝʨʩʠʷ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ 
ʆʙʦʟʥʘʯʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʧʦʣʝʡ: AA.BB(CC): 

¶ AA ï ʛʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ. ʀʟʤʝʥʠʣʩʷ ʬʦʨʤʘʪ ʧʘʢʝʪʦʚ ʧʦ ʵʬʠʨʫ ʠʣʠ 
ʚʳʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʦʜʫʣʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʦʜʫʣʠ ʨʘʟʥʳʭ ʚʝʨʩʠʡ AA 
ʥʝ ʙʫʜʫʪ ʢʦʨʨʝʢʪʥʦ ʨʘʙʦʪʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ; 

¶ BB ï ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ. ʆʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʤʠʢʨʦʧʨʦʛʨʘʤʤʫ 
ʜʦʙʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʝʥʠʷ ʠʣʠ ʫʣʫʯʰʝʥʠʷ. 

¶ CC ï ʥʘʡʜʝʥʘ ʦʰʠʙʢʘ ʚ ʤʠʢʨʦʧʨʦʛʨʘʤʤʝ. ɾʝʣʘʪʝʣʴʥʦ ʦʙʥʦʚʠʪʴ ʚʝʨʩʠʶ 
ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ. 

 
ɺʝʨʩʠʷ ʧʨʦʬʠʣʷ 
ʆʙʦʟʥʘʯʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʣʝʡ: DD.EE: 

¶ DD ï ʛʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ. ʀʟʤʝʥʠʣʩʷ ʬʦʨʤʘʪ ʧʨʦʬʠʣʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 
ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʳ ʧʨʠ ʫʜʘʣʸʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʧʨʦʬʠʣʷ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ ʩ ʨʘʟʥʳʤʠ 
ʚʝʨʩʠʷʤʠ ʧʨʦʬʠʣʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʝ ʠʣʠ ʧʦʣʥʦʡ ʧʦʪʝʨʝ 
ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʜʥʦʛʦ ʠʟ ʤʦʜʫʣʝʡ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʡ DD ʥʝʦʙʭʦʜʠʤʦ 
ʦʙʥʦʚʠʪʴ ʤʠʢʨʦʧʨʦʛʨʘʤʤʫ. 

¶ EE ï ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ. ʆʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʧʨʦʬʠʣʴ ʜʦʙʘʚʣʝʥʳ 
ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʩʢʘʟʘʪʴʩʷ ʥʘ ʨʘʙʦʪʫ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ ʩ ʨʘʟʣʠʯʥʳʤ ʟʥʘʯʝʥʠʝʤ EE. 

 
ɺʝʨʩʠʷ ʈʫʢʦʚʦʜʩʪʚʘ: 01.00 
ʉ ʵʪʦʡ ʚʝʨʩʠʠ ʥʘʯʠʥʘʝʪʩʷ ʠʩʪʦʨʠʷ 
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1 ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ 

1.1 ʅɸɿʅɸʏɽʅʀɽ ʀ ʆʉʅʆɺʅʓɽ ʇɸʈɸʄɽʊʈʓ 

ʈʘʜʠʤʦʜʫʣʠ çʉʇɽʂʊʈ 433 SX ʆɽʄè ʠ çʉʇɽʂʊʈ 868 SX ʆɽʄè (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ - 
"ʤʦʜʫʣʴ", "ʨʘʜʠʦʤʦʜʫʣʴ", "ʠʟʜʝʣʠʝ" ʠ ʪ.ʜ.) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ ʚʥʫʪʨʴ 
ʨʘʟʣʠʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʙʝʩʧʨʦʚʦʜʥʦʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ. 
ʄʦʜʫʣʠ ʧʨʝʜʩʪʘʚʣʷʪʁ ʩʦʙʦʡ ʤʘʣʦʛʘʙʘʨʠʪʥʫʶ ʧʝʯʘʪʥʫʶ ʧʣʘʪʫ ʩ ʠʥʪʝʨʬʝʡʩʥʳʤʠ 
ʨʘʟʝ̡ʤʘʤʠ. 

ʄʦʜʫʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʩʙʦʨʘ 
ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪ.ʜ. ʈʘʙʦʪʘʷ ʚ çʧʨʦʟʨʘʯʥʦʤè 
ʨʝʞʠʤʝ, ʦʥʠ ʣʝʛʢʦ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʫʞʝ ʧʦʩʪʨʦʝʥʥʳʝ ʩʠʩʪʝʤʳ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʜʦʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʈʘʜʠʦʤʦʜʫʣʠ çʉʇɽʂʊʈ 433 SX ʆɽʄè ʨʘʙʦʪʘʶʪ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ISM 433 

(433,92°0,2%) ʄɻʮ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʜʦ 10 ʤɺʪ, ʘ ʨʘʜʠʦʤʦʜʫʣʠ 
çʉʇɽʂʊʈ 868 SX ʆɽʄè - ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ISM 868 (868,7...869,2) ʄɻʮ ʧʨʠ 
ʥʦʤʠʥʘʣʴʥʦʡ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʜʦ 100 ʤɺʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʙʝʟ 
ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʡ ʦʨʛʘʥʦʚ ɻʦʩʉʚʷʟʴʅʘʜʟʦʨʘ. 

ʈʘʜʠʦʤʦʜʫʣʠ çʉʇɽʂʊʈ 433 SX ʆɽʄè ʠ çʉʇɽʂʊʈ 868 SX ʆɽʄè ʩʦʚʤʝʩʪʠʤʳ ʩ 
ʜʨʫʛʠʤʠ ʨʘʜʠʦʤʦʜʝʤʘʤʠ ʠ ʨʘʜʠʦʤʦʜʫʣʷʤʠ çʉʇɽʂʊʈè ʚ ʧʨʝʜʝʣʘʭ ʯʘʩʪʦʪʥʦʛʦ 
ʜʠʘʧʘʟʦʥʘ ʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤʠ ʚ ʦʜʥʦʡ ʨʘʜʠʦʩʝʪʠ. 

ʄʦʜʫʣʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ (çʇʨʦʟʨʘʯʥʳʡè, çʇʘʢʝʪʥʳʡ, 
çʈʝʪʨʘʥʩʣʷʪʦʨè ʠ ʜʨ.) ʩ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʘʜʨʝʩʘʮʠʠ, ʧʦʟʚʦʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʶ 
ʤʘʢʩʠʤʘʣʴʥʦ ʛʠʙʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʩʝʪʝʡ 
ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: ʪʦʯʢʘïʪʦʯʢʘ, ʪʦʯʢʘïʤʥʦʛʦ ʪʦʯʝʢ, ʪʦʯʢʘïʤʥʦʛʦ ʪʦʯʝʢ ʩ 
ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ. 

ɼʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʤʝʩʪʥʦʩʪʠ ʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʤʝʥʷʝʤʳʭ 
ʩʦʚʤʝʩʪʥʦ ʩ ʤʦʜʫʣʷʤʠ ʘʥʪʝʥʥ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ ʚ ʫʩʣʦʚʠʷʭ 
ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. ɼʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ 
ʤʦʜʫʣʝʡ ʚ ʨʝʞʠʤʝ çʈʝʪʨʘʥʩʣʷʪʦʨè. 

ʄʦʜʫʣʠ ʧʠʪʘʶʪʩʷ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʦʪ 3,3 ʜʦ 3,5 ɺ 
(3,3 ɺ - ʥʦʤʠʥʘʣʴʥʦʝ). 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʚʥʝʰʥʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ UART (ʣʦʛʠʯʝʩʢʠʝ ʫʨʦʚʥʠ 3,3 ɺ ʂʄʆʇ, ʩʢʦʨʦʩʪʠ 
2 400é115 200 ʙʦʜ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʘʪʴ ʤʦʜʫʣʠ ʥʘʧʨʷʤʫʶ ʢ UART 
ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ/ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ. ʉ ʧʦʤʦʱʴʶ ʚʥʝʰʥʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʫʨʦʚʥʝʡ 
ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ RS-232 ʠʣʠ RS-485. ɺʭʦʜʥʳʝ/ʚʳʭʦʜʥʳʝ 
ʧʦʪʦʢʠ ʙʫʬʝʨʠʟʠʨʫʶʪʩʷ. 

ʇʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʙʦʪʫ ʤʦʜʫʣʝʡ (ʨʘʙʦʯʘʷ ʯʘʩʪʦʪʘ, ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ 
ʜʘʥʥʳʤʠ ʚ ʵʬʠʨʝ, ʫʩʪʘʥʦʚʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʘʜʨʝʩʘʮʠʷ, ʨʝʞʠʤʳ ʨʘʙʦʪʳ 
ʤʦʜʫʣʷ ʠ ʪ.ʜ.), ʟʘʜʘʶʪʩʷ ʚ ʨʝʞʠʤʝ çʂʦʤʘʥʜʥʳʡè ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜ ʜʠʘʣʦʛʦʚʦʛʦ 
ʪʝʢʩʪʦʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʧʦʜʘʚʘʝʤʳʭ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ. ɼʣ ̫
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʦʡ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ 
ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. 

 

 

ʄʦʜʫʣʠ ʷʚʣʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʂʦʥʬʠʛʫʨʘʮʠʷ, 
ʫʩʪʘʥʦʚʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʦʜʫʣʝʡ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩ 
ʜʦʩʪʘʪʦʯʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʥʘʚʳʢʘʤʠ. 

 

 

ɺʩʝ ʩʠʛʥʘʣʳ ʥʘ ʠʥʪʝʨʬʝʡʩʥʦʤ ʨʘʟʲʝʤʝ ʤʦʜʫʣʝʡ ʠʤʝʶʪ ʫʨʦʚʥʠ 3,3 ɺ ʂʄʆʇ, ʜʣʷ 
ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʜʫʣʷ ʢ ʚʥʝʰʥʝʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʩ ʠʥʪʝʨʬʝʡʩʘʤʠ RS-232 ʠ RS-485 
ʥʝʦʙʭʦʜʠʤʳ ʚʥʝʰʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʫʨʦʚʥʝʡ. 
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1.2 ʂʆʄʇʃɽʂʊ ʇʆʉʊɸɺʂʀ  

ɺ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʚʭʦʜʠʪ: 

¶ ʩʦʙʩʪʚʝʥʥʦ ʤʦʜʫʣʴ; 

¶ ʦʪʚʝʪʥʳʝ ʯʘʩʪʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʠ ʤʦʥʪʘʞʥʦʛʦ ʨʘʟʲʝʤʘ (PBD2-22 ʠ PBD2-8 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ); 

¶ ʧʘʩʧʦʨʪ ʩ ʛʘʨʘʥʪʠʡʥʳʤ ʪʘʣʦʥʦʤ. 
 
ʆʪʜʝʣʴʥʦ ʤʦʞʥʦ ʟʘʢʘʟʘʪʴ: 

¶ ʢʘʙʝʣʴ-ʧʝʨʝʭʦʜʥʠʢ ʥʫʞʥʦʡ ʜʣʠʥʳ ʩ ʤʠʥʠʘʪʶʨʥʦʛʦ ʘʥʪʝʥʥʦʛʦ ʨʘʟʲʝʤʘ UFL 
ʥʘ ʨʘʟʲʝʤ SMA (ʠʣʠ ʜʨʫʛʦʡ); 

¶ ʨʘʟʣʠʯʥʳʝ ʘʥʪʝʥʥʳ (ʚʳʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, 
ʧʣʘʥʠʨʫʝʤʦʡ ʜʘʣʴʥʦʩʪʠ ʩʚʷʟʠ ʠ ʪ.ʜ.). 
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2 ʆʇʀʉɸʅʀɽ ʈɸɿʒɽʄʆɺ ʀ ʀʅʊɽʈʌɽʁʉʅʓʍ ʉʀɻʅɸʃʆɺ 
ʄʦʜʫʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʯʘʪʥʫʶ ʧʣʘʪʫ ʩ ʨʘʟʲʝʤʘʤʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 

ʚʥʝʰʥʝʡ ʘʥʪʝʥʥʳ ʠ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ. 
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ˮ͔ͤͭͪͺ͔͚ͫͤ·͚ ͪ͊͘Ά͔ͣ (PLD2-22)

˴ͦͤͭ͊ͭ͟ м ͙͔ͤͭͪͺ͔͚͎ͫͤͦͦ ͪ͊͘Ά͔ͣ͊

˸ͦͤͭ͊͗ͤ·͚ ͪ͊͘Ά͔ͣ (PLD2-8)

2
8,

5

43,5

 
 
ɺ ʢʘʯʝʩʪʚʝ ʨʘʟʲʝʤʘ ʜʣʷ ʚʥʝʰʥʝʡ ʘʥʪʝʥʥʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʨʘʟʲʝʤ 

ʪʠʧʘ UFL. 
 
ɺʩʝ ʠʥʪʝʨʬʝʡʩʥʳʝ ʩʠʛʥʘʣʳ ʤʦʜʫʣʷ ʚʳʚʝʜʝʥʳ ʥʘ 22-ʭ ʢʦʥʪʘʢʪʥʳʡ ʜʚʫʭʨʷʜʥʳʡ 

ʰʪʳʨʝʚʦʡ ʨʘʟʲʝʤ ʩ ʰʘʛʦʤ 2 ʤʤ (ʪʠʧ PLD2-22); ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʫʩʪʨʦʡʩʪʚʝ, 
ʠʩʧʦʣʴʟʫʶʱʝʤ ʤʦʜʫʣʴ, ʜʦʣʞʝʥ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʦʪʚʝʪʥʳʡ ʨʘʟʲʝʤ ʪʠʧʘ PBD2-22 
(ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ). 

ʇʦʤʠʤʦ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʨʘʟʲʝʤʘ ʫ ʤʦʜʫʣʷ ʝʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ "ʤʦʥʪʘʞʥʳʡ" 
ʨʘʟʲʝʤ (PLD2-8), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʫʛʫʙʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ - ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʥʘʜʝʞʥʫʶ ʫʩʪʘʥʦʚʢʫ ʤʦʜʫʣʷ ʥʘ ʧʣʘʪʫ ʠʟʜʝʣʠʷ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʅʠʢʘʢʠʝ 
ʩʠʛʥʘʣʳ ʥʘ ʵʪʦʪ ʨʘʟʲʝʤ ʥʝ ʚʳʚʝʜʝʥʳ. ʆʪʚʝʪʥʘʷ ʯʘʩʪʴ ʤʦʥʪʘʞʥʦʛʦ ʨʘʟʲʝʤʘ (PBD2-8) 
ʪʘʢʞʝ ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ.  

ʅʘʟʥʘʯʝʥʠʝ ʢʦʥʪʘʢʪʦʚ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʨʘʟʲʝʤʘ 
ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. ʉʪʨʝʣʢʘʤʠ ʫʢʘʟʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ 
ʩʠʛʥʘʣʦʚ: ʠʟ ʤʦʜʫʣʷ (ʚʳʭʦʜ) ʠʣʠ ʚ ʤʦʜʫʣʴ (ʚʭʦʜ). 

 
ʋʨʦʚʥʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠʥʪʝʨʬʝʡʩʘ: 

¶ 0 - < 0,2ʭVcc 

¶ 1 - > 0,8ʭVcc, 
ʛʜʝ VCC - ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʤʦʜʫʣʷ 

(ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ - 3.3...3.5 ɺ). 
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1 IO1, 2 IO2, 3 IO3, 
4 IO4 

ɺʭʦʜʳ/ʚʳʭʦʜʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
 
 

9 10  NC ɺ ʪʝʢʫʱʝʡ ʘʧʧʘʨʘʪʥʦʡ ʚʝʨʩʠʠ ʤʦʜʫʣʷ, ʜʘʥʥʳʝ ʚʳʚʦʜʳ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 
 

5 TxD ɺʳʭʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ UART. 
 

6 RxD ɺʭʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ UART. 
 

7 CTS ɺʳʭʦʜ çClearToSendè ʤʦʜʫʣʷ. ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ï 0. ʇʨʠ ʚʢʣʶʯʝʥʥʦʤ 
ʘʧʧʘʨʘʪʥʦʤ ʢʦʥʪʨʦʣʝ ʧʦʪʦʢʘ ʧʦ UART ʤʦʜʫʣʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʘʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ 
ʵʪʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʛʦʪʦʚʥʦʩʪʠ ʧʨʠʥʠʤʘʪʴ ʜʘʥʥʳʝ ʧʦ ʮʝʧʠ RxD. ɼʘʥʥʳʝ, 
ʧʝʨʝʜʘʥʥʳʝ ʚ ʤʦʜʫʣʴ ʧʨʠ ʥʝʘʢʪʠʚʥʦʤ ʫʨʦʚʥʝ ʵʪʦʛʦ ʩʠʛʥʘʣʘ, ʙʫʜʫʪ ʧʦʪʝʨʷʥʳ. 
 

12 RTS ɺʭʦʜ çReadyToSendè ʤʦʜʫʣʷ. ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ï 0. ʇʨʠ ʚʢʣʶʯʝʥʥʦʤ 
ʘʧʧʘʨʘʪʥʦʤ ʢʦʥʪʨʦʣʝ ʧʦʪʦʢʘ ʧʦ UART ʤʦʜʫʣʴ ʚʳʜʘʝʪ ʜʘʥʥʳʝ ʚ ʮʝʧʴ TxD ʪʦʣʴʢʦ 
ʧʨʠ ʘʢʪʠʚʥʦʤ ʫʨʦʚʥʝ ʵʪʦʛʦ ʩʠʛʥʘʣʘ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʣʶʯʠʪʴ ʘʥʘʣʠʟ ʵʪʦʛʦ 
ʩʠʛʥʘʣʘ ʧʝʨʝʜ ʚʳʜʘʯʝʡ ʜʘʥʥʳʭ. ʆʩʪʘʚʣʷʡʪʝ ʢʦʥʪʘʢʪ ʥʝʧʦʜʢʣʶʯʝʥʥʳʤ, ʝʩʣʠ ʥʝ 
ʩʦʙʠʨʘʝʪʝʩʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. 
 

16 DCD/485_DE ɺʳʭʦʜ ʤʦʜʫʣʷ. ʇʨʠ ʨʘʙʦʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ UART ʚ ʨʝʞʠʤʝ RS-
232 ʩʠʛʥʘʣ ʠʤʝʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ DCD (DataCarrierDetect) ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 
ʟʘʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʇʨʠ ʨʘʙʦʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 
ʠʥʪʝʨʬʝʡʩʘ UART ʚ ʨʝʞʠʤʝ RS-485 ʩʠʛʥʘʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 
ʚʥʝʰʥʠʤ ʜʨʘʡʚʝʨʦʤ ʰʠʥʳ RS-485 (Driver Enable). ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ï 1. 
 

14 RESET ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʘʧʧʘʨʘʪʥʦʛʦ ʩʙʨʦʩʘ ʤʦʜʫʣʷ. ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ï 0. 
çʇʦʜʪʷʥʫʪè ʚʥʫʪʨʠ ʤʦʜʫʣʷ ʢ ʮʝʧʠ +3V3. ʆʩʪʘʚʣʷʡʪʝ ʢʦʥʪʘʢʪ ʥʝʧʦʜʢʣʶʯʝʥʥʳʤ, 
ʝʩʣʠ ʥʝ ʩʦʙʠʨʘʝʪʝʩʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. 
 

8 CFG ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʧʝʨʝʚʦʜʘ ʤʦʜʫʣʷ ʚ ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ (ʥʘʧʨʠʤʝʨ, ʜʣʷ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʣʠ ʦʙʥʦʚʣʝʥʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ). ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ - 0. 
"ʇʦʜʪʷʥʫʪ" ʨʝʟʠʩʪʦʨʦʤ ʚʥʫʪʨʠ ʤʦʜʫʣʷ ʢ ʢ ʮʝʧʠ ʧʠʪʘʥʠʷ +3V3. 
 

11 CMD_LED/RX_LED ɺʳʭʦʜ ʤʦʜʫʣʷ, ʠʥʜʠʮʠʨʫʶʱʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ çʢʦʤʘʥʜʥʳʡè. ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ï 
ʄʦʜʫʣʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʵʪʦʪ ʩʠʛʥʘʣ ʘʢʪʠʚʥʳʤ, ʢʦʛʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʤʘʥʜʥʦʤ 
ʨʝʞʠʤʝ. 
ʆʙʝʩʧʝʯʠʚʘʝʪ ʪʦʢ ʜʦ 20 ʤɸ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ ʧʦʜʢʣʶʯʘʪʴ ʢ ʵʪʦʤʫ 
ʢʦʥʪʘʢʪʫ ʩʚʝʪʦʜʠʦʜ. 
 

13 TX_LED ɺʳʭʦʜ ʤʦʜʫʣʷ, ʠʥʜʠʮʠʨʫʶʱʠʡ ʚʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʪʯʠʢʘ. ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ï 1. 
ʄʦʜʫʣʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʵʪʦʪ ʩʠʛʥʘʣ ʘʢʪʠʚʥʳʤ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʵʬʠʨ. 
ʆʙʝʩʧʝʯʠʚʘʝʪ ʪʦʢ ʜʦ 20 ʤɸ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ ʧʦʜʢʣʶʯʘʪʴ ʢ ʵʪʦʤʫ 
ʢʦʥʪʘʢʪʫ ʩʚʝʪʦʜʠʦʜ. 
 

15 BUFST_LED ɺʳʭʦʜ ʤʦʜʫʣʷ, ʩʠʛʥʘʣʠʟʠʨʫʶʱʠʡ ʦ ʥʘʣʠʯʠʠ ʜʘʥʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʵʬʠʨ ʚ 
ʙʫʬʝʨʝ ʤʦʜʫʣʷ. ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ï 1. ʆʙʝʩʧʝʯʠʚʘʝʪ ʪʦʢ ʜʦ 20 ʤɸ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ ʧʦʜʢʣʶʯʘʪʴ ʢ ʵʪʦʤʫ ʢʦʥʪʘʢʪʫ ʩʚʝʪʦʜʠʦʜ. 
 

17 DATA, 18 DCLK ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʭʦʜʳ ʤʦʜʫʣʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʝʛʦ ʥʘʩʪʨʦʡʢʝ. ʆʩʪʘʚʴʪʝ 
ʥʝʧʦʜʢʣʶʯʝʥʥʳʤ. 
 

20  22 +3V3 ɺʭʦʜ ʧʠʪʘʥʠʷ ʤʦʜʫʣʷ. ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ- 3,3...3,5 ɺ 
(3.3 ɺ - ʥʦʤʠʥʘʣʴʥʦʝ). 
 

19 21 GND "ʆʙʱʠʡ". 
 

2.1 ʇʀʊɸʅʀɽ, ʇʆʊʈɽɹʃʗɽʄʓʁ ʊʆʂ 

ʄʦʜʫʣʴ ʨʘʩʩʯʠʪʘʥ ʥʘ ʧʠʪʘʥʠʝ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʩ ʥʦʤʠʥʘʣʴʥʳʤ 
ʥʘʧʨʷʞʝʥʠʝʤ +3,3 ɺ. ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʫʣʷ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʥʘʧʨʷʞʝʥʠʠ 
ʧʠʪʘʥʠʷ ʦʪ +3,3 ʜʦ +3,5 ɺ. 
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ʇʠʪʘʥʠʝ ʤʦʜʫʣʷ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 

3.3 ɺ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʪʦʢ ʥʝ ʤʝʥʝʝ 1000 ʤɸ. 
 
ʇʦʪʨʝʙʣʷʝʤʳʡ ʤʦʜʫʣʝʤ ʪʦʢ ʟʘʚʠʩʠʪ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʚʳʭʦʜʥʦʡ 

ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʘ (ʩʤ. ʨʘʟʜʝʣ "ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ ($PWR)"). 
ʊʘʢ ʢʘʢ ʜʠʘʧʘʟʦʥʳ ISM 433 ʠ ISM 868 ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʨʘʟʨʝʰʝʥʥʦʤʫ ʫʨʦʚʥʶ 

ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʘ, ʤʦʜʫʣʠ "ʉʧʝʢʪʨ 433 SX OEM" ʠ "ʉʧʝʢʪʨ 868 SX OEM" ʠʤʝʶʪ 
ʨʘʟʥʳʝ ʥʘʩʪʨʦʡʢʠ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʥʳʡ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ. 

 
ʇʘʨʘʤʝʪʨ 

$PWR 
"ʉʧʝʢʪʨ 433 SX OEM" * "ʉʧʝʢʪʨ 868 SX OEM" 

ʄʦʱʥʦʩʪʴ ʊʦʢ ʧʦ ʮʝʧʠ +3V3 ʄʦʱʥʦʩʪʴ ʊʦʢ ʧʦ ʮʝʧʠ +3V3 

$PWR=0 --- --- 100 ʤɺʪ 200 ʤɸ 

$PWR=1 --- --- 250 ʤɺʪ 340 ʤɸ 

$PWR=2 --- --- 350 ʤɺʪ 400 ʤɸ 

$PWR=3 --- --- 550 ʤɺʪ 550 ʤɸ 
* - ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʧʦʟʞʝ 
 

2.2 ʀʅʊɽʈʌɽʁʉ UART, ʇʈɽʆɹʈɸɿʆɺɸʅʀɽ ɺ RS-232 ʀ RS-485 

ʄʦʜʫʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ UART (ʩʠʛʥʘʣʳ RxD ʠ 
TxD) ʚ ʨʝʞʠʤʘʭ RS-232 (ʜʫʧʣʝʢʩʥʳʡ) ʠ RS-485 (ʧʦʣʫʜʫʧʣʝʢʩʥʳʡ). ɺʳʙʦʨ ʨʝʞʠʤʘ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ $RGF4. 

ʇʘʨʘʤʝʪʨʳ ʠʥʪʝʨʬʝʡʩʘ (ʩʢʦʨʦʩʪʴ ʜʘʥʥʳʭ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʧʦʚʳʭ ʙʠʪ ʠ ʪ.ʜ.) 
ʟʘʜʘʶʪʩʷ ʢʦʤʘʥʜʦʡ $COM. 

2.2.1 UART ɺ ʈɽɾʀʄɽ RS-232 
ɺ ʨʝʞʠʤʝ RS-232 ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʛʥʘʣʳ: 

¶ RxD, TxD  - ʚʭʦʜ/ʚʳʭʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ; 

¶ CTS - ʩʠʛʥʘʣ ʘʧʧʘʨʘʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ (ʚʳʭʦʜ). 
ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʦʜʫʣʝʤ ʚ ʩʣʫʯʘʝ ʧʝʨʝʧʦʣʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʙʫʬʝʨʘ; 

¶ RTS - ʩʠʛʥʘʣ ʘʧʧʘʨʘʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ (ʚʭʦʜ). ʈʝʘʢʮʠʷ 
ʤʦʜʫʣʷ ʥʘ ʩʠʛʥʘʣ RTS ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʢʦʤʘʥʜʦʡ $COM; 

¶ DCD/485_DE - ʚʳʭʦʜ ʩ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʬʫʥʢʮʠʝʡ (ʟʘʜʘʝʪʩʷ ʚ 
ʥʘʩʪʨʦʡʢʘʭ). ʀʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ. 

 
ʉʠʛʥʘʣ DCD/485_DE ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ RS-232 ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʝʝ 

ʥʘʟʥʘʯʝʥʠʝ: 

¶ ʅʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ. ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʩʠʛʥʘʣ DCD/485_DE ʫʩʪʘʥʦʚʣʝʥ, 
ʝʩʣʠ ʤʦʜʫʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʣʶʙʦʤ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʨʝʞʠʤʳ 
çʇʨʦʟʨʘʯʥʳʡè, çʇʘʢʝʪʥʳʡ#1è, çʇʘʢʝʪʥʳʡ#2è), ʠ ʩʙʨʦʰʝʥ, ʢʦʛʜʘ ʤʦʜʫʣʴ 
ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ çʂʦʤʘʥʜʥʳʡè. 

¶ ʈʝʞʠʤ ʥʘʣʠʯʠʷ ʩʦʝʜʠʥʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʩʠʛʥʘʣ DCD/485_DE 
ʘʢʪʠʚʝʥ, ʢʦʛʜʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʩ ʘʜʨʝʩʫʝʤʳʤ ʫʜʘʣʝʥʥʳʤ ʤʦʜʫʣʝʤ, ʠ 
ʩʙʨʦʰʝʥ ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ. 

¶ ʈʝʞʠʤ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-232 (ʨʝʞʠʤ DCD232). 
ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʩʠʛʥʘʣ DCD/485_DE ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʝʨʝʜ ʚʳʜʘʯʝʡ ʜʘʥʥʳʭ ʥʘ 
ʚʳʭʦʜ TxD ʤʦʜʫʣ ̫ ʠ ʩʙʨʘʩʳʚʘʝʪʩʷ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʳʜʘʯʠ ʜʘʥʥʳʭ. ʉ ʜʘʥʥʳʤ 
ʨʝʞʠʤʦʤ ʩʚʷʟʘʥʳ ʜʚʘ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘ PRE_DCD_TIME ʠ POST_DCD_TIME 
(ʨʝʛʠʩʪʨʳ $RG24, $RG25). ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʷʶʪʩʷ ʚ ʝʜʠʥʠʮʘʭ, ʨʘʚʥʳʭ ʧʦʣʦʚʠʥʝ 
ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʜʘʯʠ 1 ʙʠʪʘ ʥʘ ʚʳʙʨʘʥʥʦʡ 
ʩʢʦʨʦʩʪʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ (ʠʣʠ ʧʦʩʣʝ 
ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ $IEE) ʧʘʨʘʤʝʪʨʳ 
PRE_DCD_TIME ʠ POST_DCD_TIME ʨʘʚʥʳ 1. 
ɿʥʘʯʝʥʠʷ 0 ʠ 1 ʜʣʷ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 
ʨʘʚʥʦʟʥʘʯʥʳ. ɺʳʙʦʨ ʨʝʞʠʤʘ ʩʠʛʥʘʣʘ 
DCD/485_DE ʟʘʜʘʝʪʩʷ ʢʦʤʘʥʜʦʡ $DCD. 

DCD(485_DE)

TX

PRE_DCD_TIME POST_DCD_TIME
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ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʚʝʨʪʠʨʦʚʘʪʴ ʫʨʦʚʥʠ ʩʠʛʥʘʣʘ DCD/485_DE. ʈʝʞʠʤ 
ʠʥʚʝʨʪʠʨʦʚʘʥʠ ̫ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʠʪʦʤ Invert_DCD ʨʝʛʠʩʪʨʘ $COM. 

2.2.2 UART ɺ ʈɽɾʀʄɽ RS-485 
ɺ ʨʝʞʠʤʝ RS-485 ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʛʥʘʣʳ: 

¶ RxD, TxD - ʚʭʦʜ/ʚʳʭʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ; 

¶ DCD/485_DE - ʚʳʭʦʜ ʩ ʬʫʥʢʮʠʝʡ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʶʱʠʤ ʜʨʘʡʚʝʨʦʤ 
RS-485 (Driver Enable). 

ɺ ʨʝʞʠʤʝ RS-485 ʩʠʛʥʘʣ DCD/485_DE ʧʨʠʦʙʨʝʪʘʝʪ ʬʫʥʢʮʠʶ Driver Enable (DE) ʠ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʛʦ ʜʨʘʡʚʝʨʘ ʰʠʥʳ RS-485 -  ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ 
ʧʝʨʝʜ ʚʳʜʘʯʝʡ ʜʘʥʥʳʭ ʥʘ ʣʠʥʠʶ TxD. ɺʨʝʤʷ ʧʨʝʜ- ʠ ʧʦʩʪ- ʫʩʪʘʥʦʚʢʠ ʩʠʛʥʘʣʘ 
DCD/485_DE ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ PRE_DCD_TIME ʠ 
POST_DCD_TIME (ʨʝʛʠʩʪʨʳ $RG24, $RG25, ʩʤ. ʚʳʰʝ). 

ɼʣ ̫ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʣʣʠʟʠʡ ʧʨʠ ʨʘʙʦʪʝ ʧʦ ʧʦʣʫʜʫʧʣʝʢʩʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ 
RS-485 ʚ ʤʦʜʫʣʝ ʚʚʝʜʝʥ ʧʘʨʘʤʝʪʨ RS485_GUARD_TIME (ʨʝʛʠʩʪʨ $RG29). C ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ $RG29 ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʪʘʡʤ-ʘʫʪ ʧʦʩʣʝ ʧʨʠʝʤʘ ʧʦʩʣʝʜʥʝʛʦ ʙʘʡʪʘ ʧʦ ʣʠʥʠʠ 
RxD. ɺ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʜʘʥʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ, ʤʦʜʫʣʴ ʘʥʘʣʠʟʠʨʫʝʪ ʣʠʥʠʶ RxD ʠ 
ʚʳʜʘʝʪ ʜʘʥʥʳʝ ʥʘ ʣʠʥʠʶ TxD ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʟʘ ʚʨʝʤʷ RS485_GUARD_TIME 
ʥʝ ʧʦʣʫʯʝʥʦ ʥʠ ʦʜʥʦʛʦ ʙʘʡʪʘ ʧʦ ʣʠʥʠʠ RxD. ʉʯʝʪʯʠʢ ʪʘʡʤ-ʘʫʪʘ ʩʙʨʘʩʳʚʘʝʪʩʷ ʧʨʠ 
ʧʦʣʫʯʝʥʠʠ ʢʘʞʜʦʛʦ ʙʘʡʪʘ ʧʦ ʣʠʥʠʠ RxD. ʇʘʨʘʤʝʪʨ $RG29 ʟʘʜʘʝʪʩʷ ʚ ʝʜʠʥʠʮʘʭ, 
ʢʨʘʪʥʳʭ 5 ʤʩ. ɺ ʩʣʫʯʘʝ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʨʝʞʠʤ ʪʘʡʤ-ʘʫʪʘ ʥʝ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʠ 
ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʣʠʥʠʶ TxD. ʇʦ ʫʤʦʣʯʘʥʠʶ (ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜr $IEE) 
ʧʘʨʘʤʝʪʨ  RS485_GUARD_TIME ʨʘʚʝʥ 0. ʇʘʨʘʤʝʪʨ RS485_GUARD_TIME ʤʦʞʝʪ ʙʳʪʴ 
ʘʢʪʠʚʠʟʠʨʦʚʘʥ ʠ ʚ ʨʝʞʠʤʝ DCD232. 

2.2.3 ʇʆɼʂʃʖʏɽʅʀɽ ʂ ʄʀʂʈʆʂʆʅʊʈʆʃʃɽʈʋ 
ʄʦʜʫʣʴ ʨʘʩʩʯʠʪʘʥ ʥʘ ʧʨʷʤʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʫ ʠʣʠ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʫ, ʧʠʪʘʶʱʝʤʫʩʷ ʦʪ ʪʦʛʦ ʞʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. ʅʦʤʠʥʘʣʴʥʦʝ 
ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ - +3,3 ɺ, ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ 3,3...3,5 ɺ. 

 
ʋʨʦʚʥʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʤʦʜʫʣʷ: 

¶ 0 - < 0,2ʭVcc 

¶ 1 - > 0,8ʭVcc, 
ʛʜʝ VCC - ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʤʦʜʫʣʷ. 
 
ʇʨʠ ʪʠʧʦʚʦʤ ʧʨʠʤʝʥʝʥʠʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʩʠʛʥʘʣʳ RxD ʠ 

TxD. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ RTS, CTS ʠ DCD/485_DE ʥʝ ʦʙʷʟʘʪʝʣʴʥʦʝ. ʄʦʜʫʣʴ ʚ 
ʣʶʙʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ DCD/485_DE ʠ CTS ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʦʛʠʢʦʡ ʠʭ ʨʘʙʦʪʳ, ʚʥʝʰʥʝʝ ʫʩʪʨʦʡʩʪʚʦ ʩʘʤʦ ʜʦʣʞʥʦ ʨʝʰʘʪʴ, 
ʦʙʨʘʱʘʪʴ ʣʠ ʥʘ ʥʠʭ ʚʥʠʤʘʥʠʝ. ʈʝʘʢʮʠʷ ʞʝ ʤʦʜʫʣʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʘ RTS 
ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʢʦʤʘʥʜʦʡ $COM: ʤʦʜʫʣʴ ʤʦʞʝʪ ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʠ ʚʳʜʘʚʘʪʴ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʥʘ ʣʠʥʠʶ TxD ʪʦʣʴʢʦ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʩʠʛʥʘʣʝ RTS, ʘ 
ʤʦʞʝʪ ʠ ʥʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʦʪ ʩʠʛʥʘʣ. 

2.2.4 ʇʈɽʆɹʈɸɿʆɺɸʅʀɽ ɺ RS-232 
ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʠʥʪʝʨʬʝʡʩʘ UART ʚ ʩʠʛʥʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʪʘʥʜʘʨʪʫ RS-232, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʝʰʥʶʶ ʤʠʢʨʦʩʭʝʤʫ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 
ʫʨʦʚʥʝʡ. 

ʅʘʙʦʨ ʧʨʝʦʙʨʘʟʫʝʤʳʭ ʩʠʛʥʘʣʦʚ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ: ʚ ʪʠʧʦʚʦʤ 
ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʚʭʦʜ ʠ ʚʳʭʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ RxD ʠ TxD, ʧʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ "ʜʦʙʘʚʠʪʴ" ʩʠʛʥʘʣʳ ʘʧʧʘʨʘʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʤ CTS ʠ 
RTS, ʘ ʪʘʢʞʝ ʩʠʛʥʘʣ DCD/485_DE. 

ʅʘ ʨʠʩʫʥʢʝ ʚ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʦʢʘʟʘʥʘ ʫʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 
ʤʦʜʫʣʶ ʤʠʢʨʦʩʭʝʤʳ ADM3202, ʢʘʢ 
ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ. ɿʜʝʩʴ  
ʢʨʦʤʝ "ʩʪʘʥʜʘʨʪʥʳʭ" ʮʝʧʝʡ RxD ʠ TxD 
ʠʩʧʦʣɹʟʫʶʪʩʷ ʮʝʧʠ CTS ʠ RTS. 
ʂʦʥʝʯʥʦ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ 
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ʜʨʫʛʠʝ ʘʥʘʣʦʛʠʯʥʳʝ ʤʠʢʨʦʩʭʝʤʳ ʣʶʙʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʥʘ ʥʫʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ 
ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ. 

2.2.5 ʇʈɽʆɹʈɸɿʆɺɸʅʀɽ ɺ RS-485 
ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʠʥʪʝʨʬʝʡʩʘ UART ʚ ʩʠʛʥʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʪʘʥʜʘʨʪʫ RS-485 ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʝʰʥʶʶ ʤʠʢʨʦʩʭʝʤʫ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 
ʫʨʦʚʥʝʡ. 

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʛʥʘʣʳ RxD ʠ TxD, ʘ ʪʘʢʞʝ ʩʠʛʥʘʣ DCD/485_DE, ʢʦʪʦʨʳʡ 
ʚ ʨʝʞʠʤʝ RS-485 ʩʪʘʥʦʚʠʪʩʷ ʫʧʨʘʚʣʷʶʱʠʤ ʜʣʷ ʜʨʘʡʚʝʨʘ ʤʠʢʨʦʩʭʝʤʳ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʫʨʦʚʥʝʡ. 

ʅʘ ʨʠʩʫʥʢʝ ʚ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʦʢʘʟʘʥʘ ʩʠʣʴʥʦ ʫʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ 
ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʤʦʜʫʣʶ ʤʠʢʨʦʩʭʝʤʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ADM3483, ʢʘʢ ʦʜʠʥ ʠʟ 
ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʂʦʥʝʯʥʦ, 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʨʫʛʠʝ 
ʘʥʘʣʦʛʠʯʥʳʝ ʤʠʢʨʦʩʭʝʤʳ ʣʶʙʦʛʦ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷ - ʥʘʧʨʠʤʝʨ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ 
ʨʘʟʚʷʟʢʫ ʠʥʪʝʨʬʝʡʩʘ RS-485. 

2.3 ɼʆʇʆʃʅʀʊɽʃʔʅʓɽ ʉʀɻʅɸʃʓ 

2.3.1 ʉʀɻʅɸʃʓ ʉʊɸʊʋʉɸ CMD_LED, TX_LED, BUFST_LED 
ʊʨʠ ʚʳʭʦʜʘ ʤʦʜʫʣʷ ʦʪʦʙʨʘʞʘʶʪ ʝʛʦ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ: 
 

11 CMD_LED ʀʥʜʠʢʘʮʠʷ "ʢʦʤʘʥʜʥʦʛʦ" ʨʝʞʠʤ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 1, ʢʦʛʜʘ ʤʦʜʫʣʴ 
ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʤʘʥʜʥʦʤ ʨʝʞʠʤʝ. 
 

13 TX_LED ʀʥʜʠʢʘʮʠʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʵʬʠʨ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 1, ʚʦ ʚʨʝʤʷ 
ʚʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ. 
 

15 BUFST_LED ʀʥʜʠʢʘʮʠʷ ʥʘʣʠʯʠʷ ʚ ʙʫʬʝʨʝ ʤʦʜʫʣʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʚʥʝʰʥʝʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ UART. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 1 ʧʨʠ ʥʘʣʠʯʠʠ ʜʘʥʥʳʭ. 
 

ɺʩʝ ʚʳʭʦʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʢ ʜʦ 20 ʤɸ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ ʧʦʜʢʣʶʯʘʪʴ ʢ 
ʥʠʤ ʩʚʝʪʦʜʠʦʜʳ ʯʝʨʝʟ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʝʟʠʩʪʦʨʳ. 

2.3.2 ʉʀɻʅɸʃ CFG 
ɺʭʦʜ CFG ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʚʦʜʘ ʤʦʜʫʣʷ ʚ ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ ʜʣʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ (ʩʤ. ʜʘʣʝʝ), ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʨʝʞʠʤʳ. ɺʭʦʜ "ʧʦʜʪʷʥʫʪ" 
ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ ʚʥʫʪʨʠ ʤʦʜʫʣʷ ʢ ʮʝʧʠ +3V3. ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ - 0 (ʟʘʤʳʢʘʥʠʝ ʥʘ GND). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʢʦ ʚʭʦʜʫ CFG ʧʦʜʢʣʶʯʘʶʪ ʢʥʦʧʢʫ, ʟʘʤʳʢʘʶʱʫʶ ʢʦʥʪʘʢʪ ʥʘ "ʟʝʤʣʶ" 
(GND). 



ʈʘʜʠʦʤʦʜʫʣʠ çʉʇɽʂʊʈ 433 SX OEMè ʠ çʉʇɽʂʊʈ 868 SX OEMè  ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

É ʆʆʆ çʈɸʊɽʆʉè 1996-2020 ʛ. Cʪʨ. 14 ʠʟ 96 

3 ʈɸɹʆʊɸ ʉ ʄʆɼʋʃɽʄ 

3.1 ʋʉʊɸʅʆɺʂɸ ʄʆɼʋʃʗ ɺ ɸʇʇɸʈɸʊʋʈʋ ʇʆʃʔɿʆɺɸʊɽʃʗ 

ʄʦʜʫʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʝʯʘʪʥʫʶ ʧʣʘʪʫ ʚʥʫʪʨʠ ʘʧʧʘʨʘʪʫʨʳ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʠ ʤʦʥʪʘʞʥʦʛʦ ʨʘʟʲʝʤʦʚ ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ 
ʧʣʘʪʝ ʚʠʥʪʘʤʠ M2 ʯʝʨʝʟ ʢʨʝʧʝʞʥʳʝ ʦʪʚʝʨʩʪʠʷ ʠ ʩʪʦʡʢʠ (ʙʦʥʢʠ). 

ɺ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʤʦʜʫʣʷ ʚʭʦʜʷʪ ʦʪʚʝʪʥʳʝ ʯʘʩʪʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʠ ʤʦʥʪʘʞʥʦʛʦ 
ʨʘʟʲʝʤʘ (PBD2-22 ʠ PBD2-8 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʤʦʜʫʣʷ ʠ ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʧʦʩʘʜʦʯʥʦʝ ʤʝʩʪʦ ʧʦʜ ʥʝʛʦ 
ʧʦʢʘʟʘʥʳ ʚ ʨʘʟʜʝʣʝ "ɻʘʙʘʨʠʪʥʳʝ ʠ ʫʩʪʘʥʦʚʦʯʥʳʝ ʨʘʟʤʝʨʳ". 

 
ɸʥʪʝʥʥʳʡ ʨʘʟʲʝʤ ʤʦʜʫʣʷ (ʤʠʥʠʘʪʶʨʥʳʡ UFL) ʧʦʜʭʦʜʠʪ ʪʦʣʴʢʦ ʜʣʷ ʩʦʝʜʠʥʝʥʠʡ 

ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʚʳʚʦʜʘ ʥʘ ʢʦʨʧʫʩ ʠʟʜʝʣʠʷ ʨʘʟʲʝʤʘ ʜʣʷ ʚʥʝʰʥʝʡ ʘʥʪʝʥʥʳ 
ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʦʪʢʠʡ ʢʘʙʝʣʴ-ʧʝʨʝʭʦʜʥʠʢ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʫ ʢʦʪʦʨʦʛʦ ʨʘʟʲʝʤ 
UFL (ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʤʦʜʫʣʶ), ʘ ʩ ʜʨʫʛʦʡ - ʧʦʜʭʦʜʷʱʠʡ ɺʏ ʨʘʟʲʝʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ 
ʩʪʝʥʢʫ ʢʦʨʧʫʩʘ (ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʲʝʤ SMA). 

 

3.2 ʇʆɼʂʃʖʏɽʅʀɽ ɺʅɽʐʅʀʍ ɸʅʊɽʅʅ 

ɼʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʩʥʦʚʥʳʤʠ ʠʟ 
ʢʦʪʦʨʳʭ ʷʚʣʷʁʪʩʷ: 

¶ ʭʘʨʘʢʪʝʨ ʤʝʩʪʥʦʩʪʠ; 

¶ ʧʘʨʘʤʝʪʨʳ ʠ ʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʥʪʝʥʥ; 

¶ ʧʦʤʝʭʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʨʘʜʠʦʵʬʠʨʝ; 

¶ ʧʘʨʘʤʝʪʨʳ ʤʦʜʫʣʝʡ (ʤʦʱʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʜʘʥʥʳʭ ʚ ʵʬʠʨʝ ʠ ʪ.ʜ.). 
 
ʅʘ ʧʨʘʢʪʠʢʝ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ (ʧʨʷʤʘʷ ʚʠʜʠʤʦʩʪʴ,  

ʥʘʧʨʘʚʣʝʥʥʳʝ ʘʥʪʝʥʥʳ ʩ ʫʩʠʣʝʥʠʝʤ 10...12 dBi, ʦʪʩʫʪʩʪʚʠʝ ʧʦʤʝʭ) ʤʦʞʥʦ 
ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʜʘʣʴʥʦʩʪʴ ʜʦ 7...10 ʢʤ. 

 
ʉʦʚʤʝʩʪʥʦ ʩ ʤʦʜʫʣʷʤʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʳʝ ʚʥʝʰʥʠʝ ʘʥʪʝʥʥʳ ʜʠʘʧʘʟʦʥʘ 

433 ʄɻʮ ʠ 868 ʄɻʮ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʯʠʤ ʜʠʘʧʘʟʦʥʦʤ ʤʦʜʫʣʷ) ʩ ʚʦʣʥʦʚʳʤ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 50 ʆʤ. ʊʠʧ ʘʥʪʝʥʥʳ ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, 
ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠ ʠʭ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

 
ɼʦʧʫʩʢʘʝʪʩʷ ʨʘʙʦʪʘ ʤʦʜʫʣʷ ʙʝʟ ʘʥʪʝʥʥʳ ʠʣʠ ʩ ʦʪʨʝʟʢʦʤ ʧʨʦʚʦʜʘ ʚʤʝʩʪʦ ʘʥʪʝʥʥʳ 

ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚ ʧʨʝʜʝʣʘʭ 
ʢʦʤʥʘʪʳ, ʢʦʛʜʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʦʜʫʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʘʙʦʪʳ ʙʝʟ ʘʥʪʝʥʥʳ). 

 
ɽʩʣʠ ʚʥʝʰʥʷʷ ʘʥʪʝʥʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʘʣʝʢʦ ʦʪ ʤʦʜʫʣʷ (ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʤʝʥʷʪʴ ʘʥʪʝʥʥʳʡ ʢʘʙʝʣʴ ʜʣʠʥʥʝʝ 10...15 ʤʝʪʨʦʚ) ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʘʨʢʠ ʢʘʙʝʣʝʡ ʩ ʥʠʟʢʠʤʠ ʧʦʪʝʨʷʤʠ. 

ʇʦʪʝʨʠ ʚ ʢʘʙʝʣʝ ʤʦʞʥʦ ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ 
ʧʝʨʝʜʘʪʯʠʢʘ. 
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3.3 ʅɸʉʊʈʆʁʂɸ ʇɸʈɸʄɽʊʈʆɺ 

ʄʦʜʫʣʴ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʧʨʠ 
ʧʦʩʪʨʦʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤ ʚʥʝʰʥʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 
(ʩʤ. ʨʘʟʜʝʣʳ çʈʝʞʠʤ  rʨʘʙʦʪʳ ʤʦʜʫʣʷè ʠ çɸʜʨʝʩʘʮʠʷ ʠ ʧʨʠʤʝʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʝʡè), 
ʧʦʵʪʦʤʫ ʧʝʨʝʜ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʤʦʜʫʣʷ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʫʩʪʘʥʦʚʢʘ ʚʥʫʪʨʝʥʥʠʭ 
ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʝʞʠʤʳ ʨʘʙʦʪ  r ʤʦʜʫʣʷ, ʧʘʨʘʤʝʪʨʳ ʚʩʪʨʦʝʥʥʦʛʦ 
ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ, ʥʘʩʪʨʦʡʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʨ. 

 
ɿʘʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʭʨʘʥʷʪʩʷ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ (ʕʅʆɿʋ) ʤʦʜʫʣʷ ʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʡ 
ʤʦʜʫʣʴ ʛʦʪʦʚ ʢ ʨʘʙʦʪʝ ʚ ʟʘʜʘʥʥʦʤ ʨʝʞʠʤʝ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ ʧʦʜʘʯʝ ʥʘ 
ʥʝʛʦ ʧʠʪʘʥʠʷ. 

 
ʂʦʥʬʠʛʫʨʘʮʠʷ ʤʦʜʫʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʢʩʪʦʚʳʭ ʢʦʤʘʥʜ, ʧʦʜʘʚʘʝʤʳʭ 

ʥʘ ʠʥʪʝʨʬʝʡʩ UART ʤʦʜʫʣʷ ʠʟ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ 
ʢʦʤʧʴʶʪʝʨʝ (ʇʂ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ 
ʠʥʪʝʨʬʝʡʩʘ UART ʤʦʜʫʣʷ ʢ ʇʂ. 

ʋʜʦʙʥʝʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʪʦʛʦ ʦʪʣʘʜʦʯʥʫʶ ʧʣʘʪʫ (ʩʤ. ʜʘʣʝʝ) - ʦʥʘ ʫʞʝ 
ʩʦʜʝʨʞʠʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ UART-USB ʠ ʧʦʵʪʦʤʫ ʥʘʧʨʷʤʫʶ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʧʦʨʪʫ USB 
ʇʂ. ʅʘ ʇʂ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʧʦʷʚʣʷʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʡ ʉʆʄ-ʧʦʨʪ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʠ 
ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʤʦʜʫʣʷ ʠʟ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

3.3.1 ʆʊʃɸɼʆʏʅɸʗ ʇʃɸʊɸ 
ɼʣ ̫ ʫʜʦʙʩʪʚʘ ʦʪʣʘʜʢʠ ʫʩʪʨʦʡʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʠʭ ʇʂ ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʤʝʥʳ ʚʝʨʩʠʠ ʇʆ ʫʜʦʙʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʦʪʣʘʜʦʯʥʫʶ ʧʣʘʪʫ, ʩʦʜʝʨʞʘʱʫʶ: 

¶ ʩʪʘʙʠʣʠʟʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ +3,3 B; 

¶ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʫʨʦʚʥʝʡ ʠʥʪʝʨʬʝʡʩʘ UART ʚ RS-485, RS-232 ʠ USB; 

¶ ʢʥʦʧʢʠ CFG ʠ RESET, ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʪʘʢʪʘʤ 
ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʨʘʟʲʝʤʘ; 

¶ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʠʛʥʘʣʦʚ 
ʤʦʜʫʣʷ; 

¶ ʢʥʦʧʢʠ (ʜʫʙʣʠʨʫʶʪʩʷ DIP ʧʝʨʝʢʣʶʯʘʪʝʣʷʤʠ) ʜʣʷ ʠʤʠʪʘʮʠʠ ʚʥʝʰʥʠʭ 
ʩʠʛʥʘʣʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ 
ʤʦʜʫʣʷ (IO0éIO7) ʠ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ 
ʩʠʛʥʘʣʦʚ ʤʦʜʫʣʷ; 
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ʇʣʘʪʘ ʧʠʪʘʝʪʩʷ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ (ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʥʘʧʨʷʞʝʥʠʷ - 
+5...+32 ɺ) ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʝʤʤʳ. 

ʉʲʝʤʥʘ ̫ ʧʝʨʝʤʳʯʢʘ +3V3 ʨʘʟʨʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʮʝʧʠ ʧʠʪʘʥʠʷ ʤʦʜʫʣʷ. 
ʕʪʠʤ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚ ʨʘʟʨʳʚ ʮʝʧʠ ʧʠʪʘʥʠʷ 
ʘʤʧʝʨʤʝʪʨʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʧʦ ʵʪʦʡ ʮʝʧʠ ʪʦʢʘ. 

 
ʇʝʨʝʢʣʶʯʘʪʝʣʝʤ RS485 / RS232 (USB) ʚʳʙʠʨʘʝʪʩʷ ʨʘʙʦʯʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʠʥʪʝʨʬʝʡʩʘ UART. 
ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ UART-RS232 ʠ UART-USB ʤʦʜʫʣʷ ʨʘʙʦʪʘʶʪ ʥʘ ʦʪʣʘʜʦʯʥʦʡ 

ʧʣʘʪʝ "ʧʘʨʘʣʣʝʣʴʥʦ", ʧʦʵʪʦʤʫ ʥʝ ʩʣʝʜʫʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʘ ʵʪʠʭ 
ʠʥʪʝʨʬʝʡʩʘ. 

ɼʣʷ ʨʘʙʦʪʳ ʧʦ RS-485, ʢʨʦʤʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʳʙʦʨʘ RS-485 ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ 
ʥʫʞʥʦ ʪʘʢʞʝ ʘʢʪʠʚʠʨʦʚʘʪʴ ʨʝʞʠʤ RS-485 ʧʨʦʛʨʘʤʤʥʦ (ʩʤ. ʨʘʟʜʝʣ "ɸʢʪʠʚʠʟʘʮʠʷ 
ʠʥʪʝʨʬʝʡʩʘ RS-485 ($RGF4)"). 

 
ʇʣʘʪʘ ʩʦʜʝʨʞʠʪ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʤʦʜʫʣʷ: 
 
PWR 

 
ʀʥʜʠʢʘʪʦʨ ʥʘʣʠʯʠʷ ʧʠʪʘʥʠʷ. 
 

USB ʀʥʜʠʢʘʪʦʨ ʨʘʙʦʪʳ USB. 
 

COM_LED ʇʦʜʢʣʶʯʝʥ ʢ ʦʜʥʦʠʤʝʥʥʦʤʫ ʢʦʥʪʘʢʪʫ ʤʦʜʫʣʷ. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ - 
ʠʥʜʠʢʘʪʦʨ ʢʦʤʘʥʜʥʦʛʦ ʨʝʞʠʤʘ. 
 

TX_LED ʇʦʜʢʣʶʯʝʥ ʢ ʦʜʥʦʠʤʝʥʥʦʤʫ ʢʦʥʪʘʢʪʫ ʤʦʜʫʣʷ. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ - 
ʠʥʜʠʢʘʪʦʨ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʵʬʠʨ (ʟʘʛʦʨʘʝʪʩʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ 
ʧʝʨʝʜʘʪʯʠʢʘ ʤʦʜʫʣʷ). 
 

BUFST_LED ʇʦʜʢʣʶʯʝʥ ʢ ʦʜʥʦʠʤʝʥʥʦʤʫ ʢʦʥʪʘʢʪʫ ʤʦʜʫʣʷ. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ - 
ʠʥʜʠʢʘʪʦʨ ʥʘʣʠʯʠʷ ʚ ʧʨʠʝʤʥʦʤ ʙʫʬʝʨʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʚʥʝʰʥʝʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʧʦ UART (ʧʦ ʮʝʧʠ RxD). 
 

DCD/485_DE ʇʦʜʢʣʶʯʝʥ ʢ ʦʜʥʦʠʤʝʥʥʦʤʫ ʢʦʥʪʘʢʪʫ ʤʦʜʫʣʷ ʠ ʦʪʦʙʨʘʞʘʝʪ ʝʛʦ ʩʦʩʪʦʷʥʠʝ: 
ʟʘʛʦʨʘʝʪʩʷ ʢʦʛʜʘ ʩʠʛʥʘʣ DCD/485_DE ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ "1". 
 

CTS ʆʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʦʜʥʦʠʤʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʤʦʜʫʣʷ. ɿʘʛʦʨʘʝʪʩʷ 
ʢʨʘʩʥʳʤ, ʢʦʛʜʘ ʤʦʜʫʣʴ ʥʝ ʛʦʪʦʚ ʧʨʠʥʠʤʘʪʴ ʜʘʥʥʳʝ (ʙʫʬʝʨ ʥʘ ʧʝʨʝʜʘʯʫ 
ʧʝʨʝʧʦʣʥʝʥ). 
 

RTS ʆʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʦʜʥʦʠʤʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʤʦʜʫʣʷ. ɿʘʛʦʨʘʝʪʩʷ 
ʢʨʘʩʥʳʤ, ʢʦʛʜʘ ʧʦʜʢʣʶʯʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʢ ʤʦʜʫʣʶ ʥʝ ʛʦʪʦʚʦ ʧʨʠʥʠʤʘʪʴ 
ʜʘʥʥʳʝ. 

 
ʂʥʦʧʢʠ RESET ʠ CFG ʟʘʤʳʢʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʪʘʢʪʳ ʤʦʜʫʣʷ ʥʘ çʟʝʤʣʶè) 

ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʧʧʘʨʘʪʥʦʛʦ ʩʙʨʦʩʘ ʤʦʜʫʣʷ (RESET) ʠ ʜʣʷ ʧʝʨʝʚʦʜʘ ʝʛʦ ʚ 
ʢʦʤʘʥʜʥʳʡ ʠ ʜʨʫʛʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʨʝʞʠʤʳ (CFG). 

ʂʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʥʘʞʘʪʠʝ ʢʥʦʧʢʠ CFG ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʭʦʜʫ ʤʦʜʫʣʷ ʚ ʢʦʤʘʥʜʥʳʡ 
ʨʝʞʠʤ c ʪʝʢʫʱʠʤʠ (ʟʘʜʘʥʥʳʤʠ ʢʦʤʘʥʜʦʡ $COM) ʧʘʨʘʤʝʪʨʘʤʠ UART. ʇʨʠ ʵʪʦʤ 
ʟʘʛʦʨʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨ ʉOM_LED - ʧʨʠʟʥʘʢ ʥʘʭʦʞʜʝʥʠʷ ʤʦʜʫʣʷ ʚ ʢʦʤʘʥʜʥʦʤ ʨʝʞʠʤʝ. 

ʂʥʦʧʢʘ CFG ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʜʨʫʛʠʝ  ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 
ʨʝʞʠʤʳ ʨʘʙʦʪ r ʤʦʜʫʣʷ: ʝʩʣʠ ʧʦʜʘʪʴ ʧʠʪʘʥʠʝ ʥʘ ʤʦʜʫʣʴ (ʠʣʠ ʧʨʦʠʟʚʝʩʪʠ ʩʙʨʦʩ 
ʢʥʦʧʢʦʡ RESET) ʧʨʠ ʥʘʞʘʪʦʡ ʢʥʦʧʢʝ CFG, ʧʘʨʘ ʠʥʜʠʢʘʪʦʨʦʚ TX_LED ʠ BUFST_LED 
ʥʘʯʥʫʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ (ʯʝʨʝʟ 1 ʩʝʢʫʥʜʫ) ʠʟʤʝʥʷʪʴ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ (ç1è - ʛʦʨʠʪ, ç0è - 
ʥʝ ʛʦʨʠʪ), ʠ ʚʳʙʦʨ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʥʫʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʦʪʧʫʩʢʘʥʠʝʤ ʢʥʦʧʢʠ 
CFG ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝʡ: 
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ʉʦʩʪʦʷʥʠʝ TX_LED BUFST_LED ʈʝʞʠʤ 

ST1 0 0 ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ (ʨʘʙʦʯʠʡ) 

ST2 0 1 ʊɽʉʊ 

ST3 1 0 ʂʦʤʘʥʜʥʳʡ 

ST4 1 1 ʉʤʝʥʘ ʇʆ 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʚ ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ, ʧʦʤʠʤʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʥʘʞʘʪʠʷ 

ʢʥʦʧʢʠ CFG ʚ ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ, ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʠ ʩ ʧʦʤʦʱʴʶ ʫʜʝʨʞʠʚʘʥʠʷ ʵʪʦʡ ʢʥʦʧʢʠ 
ʧʨʠ ʧʦʜʘʯʝ ʧʠʪʘʥʠʷ ʠʣʠ ʩʙʨʦʩʝ. ʆʪʣʠʯʠʝ ʩʧʦʩʦʙʦʚ ʧʝʨʝʭʦʜʘ ʚ ʢʦʤʘʥʜʥʳʝ ʨʝʞʠʤ ʚ 
ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʝʨʝʭʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ c ʪʝʢʫʱʠʤʠ (ʟʘʜʘʥʥʳʤʠ ʢʦʤʘʥʜʦʡ 
$COM) ʧʘʨʘʤʝʪʨʘʤʠ UART ʤʦʜʫʣʷ, ʘ ʚʦ ʚʪʦʨʦʤ - ʩ ʟʘʚʝʜʦʤʦ ʠʟʚʝʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 
9600 8N1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʥʝʠʟʚʝʩʪʥʳ ʪʝʢʫʱʠʝ ʧʘʨʘʤʝʪʨʳ UART, ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʪʦʨʦʡ ʩʧʦʩʦʙ ʧʝʨʝʭʦʜʘ, ʯʪʦʙʳ ʥʝ ʧʦʜʙʠʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʪʝʨʤʠʥʘʣʴʥʦʡ 
ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʜʫʣʷ. 

3.3.2 ʂʆʅʌʀɻʋʈɸʎʀʗ 
ʂʦʥʬʠʛʫʨʘʮʠʷ ʤʦʜʫʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʢʩʪʦʚʳʭ ʢʦʤʘʥʜ, ʧʦʜʘʚʘʝʤʳʭ 

ʥʘ ʠʥʪʝʨʬʝʡʩ UART ʤʦʜʫʣʷ ʠʟ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ 
ʢʦʤʧʴʶʪʝʨʝ (ʇʂ). 

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʦʡ, 
ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ UART-USB, ʢʥʦʧʢʫ CFG ʜʣʷ ʧʝʨʝʚʦʜʘ ʤʦʜʫʣʷ ʚ 
ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ, ʨʘʟʣʠʯʥʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ. ɼʘʣʝʝ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ 
ʦʧʠʩʳʚʘʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠʤʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʳ. 

 
ʋʩʪʘʥʦʚʠʪʝ ʤʦʜʫʣʴ ʥʘ ʦʪʣʘʜʦʯʥʫʶ ʧʣʘʪʫ, ʧʦʜʢʣʶʯʠʪʝ ʧʦʨʪ USB ʧʣʘʪʳ ʢ ʧʦʨʪʫ 

USB ʇʂ. ʇʣʘʪʘ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʧʠʪʘʪʴʩʷ ʦʪ ʰʠʥʳ USB ʇʂ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʥʝʰʥʝʝ 
ʧʠʪʘʥʠʝ ʧʨʠ ʵʪʦʤ ʥʝ ʥʫʞʥʦ. 

ɼʨʘʡʚʝʨʳ USB ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʧʣʘʪʫ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʜʦʣʞʥʳ ʫʩʪʘʥʦʚʠʪʴʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʩʠʩʪʝʤʝ (ɼʠʩʧʝʪʯʝʨ 
ʫʩʪʨʦʡʩʪʚ) ʧʦʷʚʠʪʩʷ COM-ʧʦʨʪ. ʅʘ ʨʠʩʫʥʢʝ 
ʧʦʢʘʟʘʥ ʧʦʨʪ ʉʆʄ10, ʥʦ ʥʘ ʚʘʰʝʤ ʇʂ ʦʥ ʤʦʞʝʪ 
ʧʦʣʫʯʠʪʴ ʜʨʫʛʦʡ ʥʦʤʝʨ. ʀʤʝʥʥʦ ʵʪʦʪ ʧʦʨʪ ʥʫʞʥʦ 
ʙʫʜʝʪ ʚʳʙʠʨʘʪʴ ʚ ʥʘʩʪʨʦʡʢʘʭ ʪʝʨʤʠʥʘʣʴʥʦʡ 
ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʦʜʫʣʝʤ. 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʚʳʙʦʨʘ ʧʦʨʪʘ RS-232/RS-485 ʥʘ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʝ ʧʨʠ 
ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʇʂ ʧʦ USB ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʧʦʣʦʞʝʥʠʠ RS-232/USB. 

 
ɺ ʢʘʯʝʩʪʚʝ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʧʨʦʛʨʘʤʤʫ PComm, 

HyperTerminal ʠʣʠ ʣʶʙʫʶ ʜʨʫʛʫʶ ʘʥʘʣʦʛʠʯʥʫʶ ʧʨʦʛʨʘʤʤʫ. 
ɺ ʥʘʩʪʨʦʡʢʘʭ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʳʙʝʨʠʪʝ ʨʘʙʦʯʠʡ ʉʆʄ-ʧʦʨʪ (ʪʦʪ, 

ʢʦʪʦʨʳʡ ʧʦʷʚʠʣʩʷ ʚ ʜʠʩʧʝʪʯʝʨʝ ʫʩʪʨʦʡʩʪʚ) ʠ ʫʩʪʘʥʦʚʠʪʝ ʫ ʥʝʛʦ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 
9600 ʙʦʜ, 8 ʙʠʪ ʜʘʥʥʳʭ, ʙʝʟ ʧʨʦʚʝʨʢʠ ʯʝʪʥʦʩʪʠ, 1 ʩʪʦʧʦʚʳʡ ʙʠʪ (9600 8N1). ɺʢʣʶʯʠʪʝ 
ʪʘʢʞʝ çʣʦʢʘʣʴʥʦʝ ʵʭʦè, ʯʪʦʙʳ ʚʚʦʜʠʤʳʝ ʚ ʧʨʦʛʨʘʤʤʝ ʩʠʤʚʦʣʳ ʦʪʦʙʨʘʞʘʣʠʩʴ ʥʘ 
ʵʢʨʘʥʝ - ʢʘʢ ʧʨʘʚʠʣʦ, ʫ ʪʝʨʤʠʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʫʤʦʣʯʘʥʠʶ "ʣʦʢʘʣʴʥʦʝ ʵʭʦ" 
ʚʳʢʣʶʯʝʥʦ. 

 

 

ʋʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʧʘʨʘʤʝʪʨʳ ʧʦʨʪʘ 9600 8N1 - "ʟʘʚʦʜʩʢʠʝ" ʧʘʨʘʤʝʪʨʳ ʤʦʜʫʣʷ. ɽʩʣʠ 
ʦʥʠ ʤʝʥʷʣʠʩʴ (ʢʦʤʘʥʜʘ $COM), ʪʦ ʚ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʪʝ ʩʘʤʳʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ. ʄʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʭʦʜ ʚ 
ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ ʩ ʟʘʚʝʜʦʤʦ ʠʟʚʝʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʩʤ. ʨʘʟʜʝʣ "ʆʪʣʘʜʦʯʥʘʷ 
ʧʣʘʪʘ". 

 
ʇʝʨʝʚʝʜʠʪʝ ʤʦʜʫʣʴ ʚ ʨʝʞʠʤ çʂʦʤʘʥʜʥʳʡè, ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ CFG 

ʥʘ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʝ. ʇʨʠ ʵʪʦʤ ʟʘʛʦʨʠʪʩʷ ʠʥʜʠʢʘʪʦʨ COM_LED (ʧʨʠʟʥʘʢ ʧʝʨʝʭʦʜʘ ʚ 
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ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ), ʘ ʤʦʜʫʣʴ ʚʳʜʘʩʪ ʚ ʪʝʨʤʠʥʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʨʠʚʝʪʩʪʚʠʝ ʠ ʙʫʜʝʪ 
ʦʞʠʜʘʪʴ ʚʚʦʜʘ ʢʦʤʘʥʜ. 

 
ɽʩʣʠ ʧʨʠʚʝʪʩʪʚʠʝ ʥʝ ʧʦʷʚʠʣʦʩʴ ʠʣʠ ʚʤʝʩʪʦ ʥʝʛʦ ʚʠʜʥʳ ʥʝʯʠʪʘʝʤʳʝ ʩʠʤʚʦʣʳ, ʪʦ 

ʠʤʝʶʪʩʷ ʢʘʢʠʝ-ʪʦ ʧʨʦʙʣʝʤʳ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʤʦʜʫʣʷ ʢ ʇʂ: 

¶ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʢʦʨʨʝʢʪʥʦ ʜʨʘʡʚʝʨʘ USBïUART; 

¶ ʚʳʙʨʘʥ ʥʝ ʪʦʪ COM-ʧʦʨʪ ʚ ʧʨʦʛʨʘʤʤʝ; 

¶ ʧʘʨʘʤʝʪʨʳ ʉʆʄ-ʧʦʨʪʘ ʚ ʧʨʦʛʨʘʤʤʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʨʘʤʝʪʨʘʤ ʧʦʨʪʘ 
ʤʦʜʫʣʷ. 

 
ʇʦʜʘʡʪʝ ʥʘ ʤʦʜʫʣʴ ʢʦʤʘʥʜʫ $DMP (ʥʘʧʝʯʘʪʘʡʪʝ ʝʸ ʚ ʦʢʥʝ ʪʝʨʤʠʥʘʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʫʡʪʝ ʟʘʛʣʘʚʥʳʝ ʣʘʪʠʥʩʢʠʝ ʙʫʢʚʳ ʙʝʟ ʧʨʦʙʝʣʦʚ, ʦʪʧʨʘʚʢʘ ʢʦʤʘʥʜʳ 
ʚ ʪʝʨʤʠʥʘʣ - ʢʣʘʚʠʰʘ ENTER). ɺ ʦʪʚʝʪ ʤʦʜʫʣʴ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ ʝʸ, ʚʳʜʘʚ ʩʧʠʩʦʢ 
ʩʚʦʠʭ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

 
ɽʩʣʠ ʚ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ ʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʚʦʜʠʤʳʝ ʩʠʤʚʦʣʳ, ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʚ 

ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʛʨʘʤʤʳ ʦʪʦʙʨʘʞʝʥʠʝ ʚʚʦʜʠʤʳʭ ʩʠʤʚʦʣʦʚ ð ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 
çʣʦʢʘʣʴʥʦʝ ʵʭʦè (ʤʦʞʝʪ ʙʳʪʴ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʳʢʣʶʯʝʥʦ). 

ɽʩʣʠ ʤʦʜʫʣʴ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʢʦʤʘʥʜʳ, ʪʦ, ʚʝʨʦʷʪʥʦ, ʠʤʝʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩ 
ʧʦʜʢʣʶʯʝʥʠʝʤ ʝʛʦ ʢ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ - ʥʘʧʨʠʤʝʨ, ʥʝʧʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥ 
ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚʳʙʦʨʘ RS-485/RS-232 (USB) ʥʘ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʝ - ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʚ 
ʧʦʣʦʞʝʥʠʠ RS-232 (USB). 

ɽʩʣʠ ʤʦʜʫʣʴ ʧʨʠ ʚʭʦʜʝ ʚ ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ ʚʳʜʘʝʪ ʧʨʠʚʝʪʩʪʚʠʝ ʠ ʨʝʘʛʠʨʫʝʪ ʥʘ 
ʢʦʤʘʥʜʳ ð ʦʥ ʧʨʘʚʠʣʴʥʦ ʧʦʜʢʣʶʯʸʥ ʢ ʢʦʤʧʴʶʪʝʨʫ, ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʝʛʦ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

 
ɽʩʣʠ ɺʳ ʥʝ ʫʚʝʨʝʥʳ, ʯʪʦ ʤʦʜʫʣʴ ʠʤʝʝʪ ʟʘʚʦʜʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʨʝʢʦʤʝʥʜʫʝʤ 

ʧʝʨʚrʤ ʜʝʣʦʤ ʩʙʨʦʩʠʪʴ ʝʛʦ ʥʘʩʪʨʦʡʢʠ ʚ ʟʘʚʦʜʩʢʠʝ ʢʦʤʘʥʜʦʡ $IEE (ʩʤ. ʨʘʟʜʝʣ ç$IEE 
MHHHH - ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ (ʕʅʆɿʋ)è) ð ʵʪʦ ʛʘʨʘʥʪʠʨʫʝʪ 
ʠʟʚʝʩʪʥʦʝ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʜʫʣʷ: 

$IEE Mʭʭʭʭ ¾ (ʚʤʝʩʪʦ çʭʭʭʭè ʚʚʝʜʠʪʝ ʧʦʩʣʝʜʥʠʝ 4 ʮʠʬʨʳ ʟʘʚʦʜʩʢʦʛʦ ʥʦʤʝʨʘ 
ʤʦʜʫʣʷ). 

ʇʦʩʣʝ ʚʚʦʜʘ ʵʪʦʡ ʢʦʤʘʥʜʳ ʤʦʜʫʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʙʨʦʩʠʪʩʷ ʠ ʥʝʦʙʭʦʜʠʤʦ 
ʙʫʜʝʪ ʩʥʦʚʘ ʚʦʡʪʠ ʚ ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ. 

3.3.3 ʂʈɸʊʂɸʗ ʀʅʌʆʈʄɸʎʀʗ ʆ ʌʆʈʄɸʊɽ ʂʆʄɸʅɼ 
ɺʩʝ ʢʦʤʘʥʜʳ, ʧʦʩʳʣʘʝʤʳʝ ʚ ʤʦʜʫʣʴ, ʥʘʯʠʥʘʶʪʩʷ ʩ ʩʠʤʚʦʣʘ $. ɼʣʷ ʚʚʦʜʘ 

ʢʦʤʘʥʜʳ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ Enter. 
ʂʦʤʘʥʜʳ ʜʦʣʞʥʳ ʚʚʦʜʠʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʛʣʘʚʥʳʭ ʣʘʪʠʥʩʢʠʭ ʙʫʢʚ. 

ɼʦʧʫʩʢʘʝʪʩʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʚʦʜʠʤʦʡ ʢʦʤʘʥʜʳ (ʜʦ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ Enter) ʩ 
ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʢʣʘʚʠʰ: 

¶ Backspace (çɿʘʙʦʡè) ð ʦʪʤʝʥʷʝʪ ʧʦʩʣʝʜʥʠʡ ʚʚʝʜʝʥʥʳʡ ʩʠʤʚʦʣ; 

¶ Escape (çʆʪʤʝʥʘè) ð ʦʪʤʝʥʷʝʪ ʚʩ ʁ ʚʚʝʜʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪ ɹ
ʩʠʤʚʦʣʦʚ. 

 
ʇʨʠ ʧʦʣʫʯʝʥʠʷ ʥʝʠʟʚʝʩʪʥʦʡ ʢʦʤʘʥʜʳ ʤʦʜʫʣʴ ʚ ʦʪʚʝʪ ʚʳʜʘʩʪ ʩʦʦʙʱʝʥʠʝ ER>. 



ʈʘʜʠʦʤʦʜʫʣʠ çʉʇɽʂʊʈ 433 SX OEMè ʠ çʉʇɽʂʊʈ 868 SX OEMè  ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

É ʆʆʆ çʈɸʊɽʆʉè 1996-2020 ʛ. Cʪʨ. 19 ʠʟ 96 

ɽʩʣʠ ʢʦʤʘʥʜʘ ʚʚʝʜʝʥʘ ʧʨʘʚʠʣʴʥʦ, ʥʦ ʩʦʜʝʨʞʠʪ ʥʝʢʦʨʨʝʢʪʥʳʝ ʧʘʨʘʤʝʪʨʳ, 
ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ??>. 

ɽʩʣʠ ʠ ʢʦʤʘʥʜʘ ʠ ʧʘʨʘʤʝʪʨʳ ʢʦʨʨʝʢʪʥʳ, ʤʦʜʫʣʴ ʚʳʧʦʣʥʠʪ ʝʸ ʠ ʚʳʜʘʩʪ 
ʩʦʦʙʱʝʥʠʝ OK>. 

 
ʇʨʠʤʝʨ: 

OK>$ar=3 ¾  

ER>$ʉOM=110010 ¾  

??>$PWR=3 ¾  
OK> 

ʄʦʜʫʣʴ ʥʝ ʨʘʩʧʦʟʥʘʣ ʢʦʤʘʥʜʫ $ar (ʥʫʞʥʦ ʚʚʦʜʠʪʴ 
ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ), ʩʦʦʙʱʠʣ ʦʙ ʦʰʠʙʢʝ ʧʨʠ ʚʚʦʜʝ 
ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ $COM (ʵʪʘ ʢʦʤʘʥʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 
ʚʚʦʜ ʚʦʩʴʤʠ ʜʚʦʠʯʥʳʭ ʩʠʤʚʦʣʦʚ) ʠ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʠʣ 
ʢʦʤʘʥʜʫ $PWR=3. 

 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʙʫʶʪ ʩʦʭʨʘʥʝʥʠʷ ʢʦʤʘʥʜʦʡ $S ʠ ʧʝʨʝʩʙʨʦʩʘ ʤʦʜʫʣʷ 
(ʢʦʤʘʥʜʘ $R, ʢʥʦʧʢʘ RESET ʠʣʠ ʚʳʢʣʶʯʝʥʠʝ/ʚʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ). 
ʅʝ ʟʘʙʳʚʘʡʪʝ ʟʘʧʠʩʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ! ɼʦʩʪʘʪʦʯʥʦ ʧʦʜʘʪʴ ʦʜʥʫ ʢʦʤʘʥʜʫ $S 
ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʩʝʘʥʩʘ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ. 

 
ɺ ʨʘʟʜʝʣʝ çʇʨʠʤʝʨ ʩʝʘʥʩʘ ʢʦʥʬʠʛʫʨʘʮʠʠè ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ çʦʙʱʝʥʠʷè ʩ 

ʤʦʜʫʣʝʤ ʧʨʠ ʝʛʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ 
ʢʦʤʤʝʥʪʘʨʠʷʤʠ. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʞʠʤʦʚ, ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʦʤʘʥʜ ʜʣʷ ʠʭ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥʦ 
ʚ ʨʘʟʜʝʣʘʭ çʈʝʞʠʤ  rʨʘʙʦʪʳ è ʠ çɸʜʨʝʩʘʮʠʷ ʠ ʧʨʠʤʝʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʝʡè. 

ʄʦʜʫʣʴ ʠʤʝʝʪ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʜʨʫʛʦʛʦ ʤʦʜʫʣʷ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʵʬʠʨʫ (ʩʤ. ʨʘʟʜʝʣ çʋʜʘʣʝʥʥʘʷ ʢʦʥʬʠʛʫʨʠʨè). 

3.4 ʈɸɹʆʊɸ ʄʆɼʋʃɽʁ ɺ ʂɸʏɽʉʊɺɽ ʇʈʆɿʈɸʏʅʆɻʆ ʈɸɼʀʆʋɼʃʀʅʀʊɽʃʗ RS-232/485 

3.4.1 ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ ʀ ʇɸʈɸʄɽʊʈʓ 
ʈʘʜʠʦʤʦʜʫʣʠ "ʉʧʝʢʪʨ 433 SX OEM" ʠ "ʉʧʝʢʪʨ 868 SX OEM", ʢʘʢ ʠ ʚʩʝ ʧʨʦʯʠʝ 

ʨʘʜʠʦʤʦʜʫʣʠ ʠ ʤʦʜʝʤʳ ʩʝʤʝʡʩʪʚ "ʉʧʝʢʪʨ 433" ʠ "ʉʧʝʢʪʨ 868" ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʢʘʢ 
ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʵʪʦʤʫ ʦʥʠ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʨʝʞʠʤʦʚ ʠ 
ʧʘʨʘʤʝʪʨʦʚ, ʦʙʠʣʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʚʚʝʩʪʠ ʚ ʟʘʤʝʰʘʪʝʣʴʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʜʥʘʢʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʦʜʫʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 
çʧʨʦʟʨʘʯʥʦʛʦè ʫʜʣʠʥʠʪʝʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦʨʪʦʚ RS-485 ʠʣʠ RS-232, ʧʨʠ ʵʪʦʤ ʠʟ 
ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʠʟʤʝʥʠʪʴ ʣʠʰʴ 2-3 ʦʩʥʦʚʥʳʭ. 

 
ʇʨʦʟʨʘʯʥʦʩʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʦʜʫʣʠ ʧʝʨʝʜʘʶʪ ʚ ʨʘʜʠʦʵʬʠʨ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʚʥʝʰʥʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ð ʚ ʵʬʠʨʝ ʦʥʠ 
ʨʘʙʦʪʘʶʪ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʧʨʦʪʦʢʦʣʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʘʜʨʝʩʘʮʠʶ, ʧʨʦʚʝʨʢʫ 
ʜʦʩʪʘʚʢʠ, ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʠ ʪ.ʜ. ʇʨʦʟʨʘʯʥʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʝ, 
ʧʦʩʪʫʧʠʚʰʠʝ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʦʜʫʣʷ ʙʫʜʫʪ ʜʦʩʪʘʚʣʝʥʳ ʥʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ (ʧʦʨʪʳ) ʫʜʘʣʸʥʥʦʛʦ ʤʦʜʫʣʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ (ʩ ʥʝʢʦʪʦʨʳʤʠ 
ʦʛʦʚʦʨʢʘʤʠ, ʩʤ. ʨʘʟʜʝʣ çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷè). ʊʦ ʝʩʪʴ ʤʦʞʥʦ 
ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʟʨʘʯʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ çʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʦʜʥʦʛʦ ʤʦʜʫʣʷè ð 
çʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ (ʧʦʨʪʳ) ʫʜʘʣʸʥʥʦʛʦ (ʫʜʘʣʸʥʥʳʭ) ʤʦʜʫʣʝʡè. 

ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʝ ʚʥʝʰʥʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 
ʨʘʙʦʪʘʶʱʝʝ ʧʦ ʠʥʪʝʨʬʝʡʩʘʤ RS-485 ʠʣʠ RS-232, ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʠ ʯʝʨʝʟ 
ʨʘʜʠʦʤʦʜʫʣʠ, ʥʝ ʟʘʤʝʯʘʷ, ʯʪʦ ʨʘʙʦʪʘʝʪ ʯʝʨʝʟ ʥʠʭ ð ʜʣʷ ʥʝʛʦ ʨʘʙʦʪʘ ʯʝʨʝʟ ʤʦʜʫʣʠ ʥʝ 
ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʨʘʙʦʪʳ ʧʦ ʧʨʦʚʦʜʘʤ. 

ʇʨʦʪʦʢʦʣʳ, ʧʦ ʢʦʪʦʨʳʤ ʨʘʙʦʪʘʝʪ ʚʥʝʰʥʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ModBus, ɹʦʣʠʜ ʠ ʪ.ʜ.) 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʤʦʜʫʣʠ ʙʫʜʫʪ ʧʨʦʟʨʘʯʥʳ ʜʣʷ ʵʪʠʭ 
ʧʨʦʪʦʢʦʣʦʚ. ɺʩʝ ʵʪʦ ʢʘʩʘʝʪʩʷ ʢʘʢ ʧʨʦʩʪʳʭ ʩʠʩʪʝʤ, ʢʦʛʜʘ ʥʫʞʥʦ ʩʚʷʟʘʪʴ ʧʘʨʫ ʫʩʪʨʦʡʩʪʚ, 
ʪʘʢ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠʟ ʤʥʦʞʝʩʪʚʘ ʫʜʘʣʸʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʅʠʢʘʢʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ ʩʠʩʪʝʤʝ ʩ 
ʨʘʜʠʦʤʦʜʫʣʷʤʠ ʥʝʪ: ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʝʩʣʠ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ çʧʦ ʧʨʦʚʦʜʘʤè, ʦʥʘ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʘʚʝʨʥʷʢʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʠ ʯʝʨʝʟ ʨʘʜʠʦʤʦʜʫʣʠ. 
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ɿʜʝʩʴ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʦʛʦʚʦʨʢʠ ʢʘʩʘʪʝʣʴʥʦ ʧʨʦʟʨʘʯʥʦʩʪʠ 
ʨʘʜʠʦʤʦʜʫʣʝʡ, ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʩʣʝ ʟʘʤʝʥʳ ʧʨʦʚʦʜʦʚ RS-485 ʠʣʠ RS-232 ʥʘ 
ʨʘʜʠʦʤʦʜʫʣʠ ʩʠʩʪʝʤʘ ʦʪʢʘʞʝʪʩʷ ʩʨʘʟʫ ʞʝ ʟʘʨʘʙʦʪʘʪʴ. ʂ ʩʯʘʩʪʴʶ, ʵʪʠ ʚʦʟʤʦʞʥʳʝ 
ʧʨʦʙʣʝʤʳ ʚ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʝʟ ʦʩʦʙʦʛʦ ʪʨʫʜʘ ʧʨʝʦʜʦʣʠʤʳ (ʩʤ. ʨʘʟʜʝʣ 
çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷè). 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʝʜʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʩʪʨʦʡʢʝ ʤʦʜʫʣʝʡ ʚ ʵʪʦʤ 
ʪʠʧʦʚʦʤ ʧʨʠʤʝʥʝʥʠʠ ð ʚ ʢʘʯʝʩʪʚʝ çʧʨʦʟʨʘʯʥʦʛʦè ʫʜʣʠʥʠʪʝʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 
ʧʦʨʪʘ. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʨʝʞʠʤʦʚ, ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʦʤʘʥʜ ʧʨʠʚʝʜʝʥʦ ʚ ʨʘʟʜʝʣʘʭ 
çʈʝʞʠʤ  rʨʘʙʦʪʳ è, çɸʜʨʝʩʘʮʠʷ ʠ ʧʨʠʤʝʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʝʡè, çʂʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ 
ʤʦʜʫʣʝʤè. 

 
ʆʙʷʟʘʪʝʣʴʥʳʤʠ ʠ ʥʝʧʨʝʤʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʤʦʜʫʣʝʡ ʚ 

ʢʘʯʝʩʪʚʝ ʨʘʜʠʦʫʜʣʠʥʠʪʝʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʷʚʣʷʶʪʩʷ ʣʠʰʴ 3 ʬʘʢʪʦʨʘ: 

¶ ʧʨʦʟʨʘʯʥʳʡ (ʣʫʯʰʝ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ) ʨʝʞʠʤ ʨʘʙʦʪʳ; 

¶ ʧʘʨʘʤʝʪʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʤʦʜʫʣʷ (ʩʢʦʨʦʩʪʴ, ʯʸʪʥʦʩʪʴ ʠ ʜʨ.) 
ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʚʥʝʰʥʝʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʚʩʝ ʤʦʜʫʣʠ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ ʠ ʥʘ ʦʜʥʦʡ 
ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʵʬʠʨʝ. 

 
ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʘʞʜʳʡ ʤʦʜʫʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ 

ʥʝʤʫ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʧʘʨʘʤʝʪʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ), ʘ ʚʩʝ ʤʦʜʫʣʠ ʩʠʩʪʝʤʳ 
ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʵʬʠʨʝ (ʯʘʩʪʦʪʘ ʠ ʩʢʦʨʦʩʪʴ ʚ ʵʬʠʨʝ). 

 
ʄʦʜʫʣʠ ʧʦʩʪʘʚʣʷʶʪʩʷ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ çʧʦ ʫʤʦʣʯʘʥʠʶè: 

¶ ʧʨʦʟʨʘʯʥrʡ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ (ʠʤʝʥʥʦ ʵʪʦʪ ʨʝʞʠʤ 
ʥʫʞʝʥ ʚ 99% ʩʣʫʯʘʝʚ); 

¶ ʧʘʨʘʤʝʪʨʳ ʧʦʨʪʘ ($COM): 9600 ʙʦʜ, 8 ʙʠʪ ʜʘʥʥʳʭ, ʙʝʟ ʢʦʥʪʨʦʣʷ ʧʦʪʦʢʘ, 
1 ʩʪʦʧʦʚʳʡ ʙʠʪ (9600, 8N1); 

¶ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʧʦ ʵʬʠʨʫ ($AR): 9 600 ʙʦʜ; 

¶ ʨʘʙʦʯʠʡ ʢʘʥʘʣ ($CH): 06 (433,200 ʄɻʮ) ʫ "ʉʧʝʢʪʨ 433 SX OEM" ʠ 
01 (868,765 ʄɻʮ) ʫ "ʉʧʝʢʪʨ 868 SX OEM". 

 
ʇʦ ʩʫʪʠ, ʟʜʝʩʴ ʧʝʨʝʯʠʩʣʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʤʝʶʱʠʝ ʟʥʘʯʝʥʠʝ ʚ ʪʠʧʦʚʳʭ 

ʧʨʠʤʝʥʝʥʠʷʭ ʧʘʨʘʤʝʪʨʳ. ʆʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʢʦʨʝʝ ʚʩʝʛʦ ʥʝ ʧʦʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʫ 
ʤʦʜʫʣʝʡ ʚ ʪʠʧʦʚʳʭ ʧʨʠʤʝʥʝʥʠʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʫʣʠ ʧʦʩʪʘʚʣʷʶʪʩʷ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʛʦʪʦʚʳʤ ʢ ʪʠʧʦʚʦʤʫ 
ʧʨʠʤʝʥʝʥʠʶ, ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʠʟʤʝʥʠʪʴ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: 
ʧʘʨʘʤʝʪʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʵʬʠʨʝ ʠ (ʚ 
ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ) ʨʘʙʦʯʫʶ ʯʘʩʪʦʪʫ ʠ ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ. 

 

 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʚ ʧʨʦʟʨʘʯʥʦʤ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ ʚʩʝ 
ʤʦʜʫʣʠ ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʝ ʥʘʩʪʨʦʡʢʠ, ʘ ʠʭ ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ (ʤʘʩʪʝʨ 
ʠʣʠ ʩʣʝʡʚ, ʚʝʜʫʱʠʡ ʠʣʠ ʚʝʜʦʤʳʡ ʠ ʪ.ʜ.) ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʦʣʴʢʦ ʨʦʣʴʶ ʚʥʝʰʥʝʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʥʝ ʥʘʩʪʨʦʡʢʘʤʠ ʩʘʤʠʭ ʤʦʜʫʣʝʡ (ʘʜʨʝʩʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 
ʫʨʦʚʥʝ ʚʥʝʰʥʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʥʝ ʥʘ ʫʨʦʚʥʝ ʤʦʜʫʣʝʡ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ 
ʤʦʜʫʣʠ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʨʘʚʥʦʟʥʘʯʥʳ ʠ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳ. 

 
ɽʩʣʠ ɺʳ ʥʝ ʫʚʝʨʝʥʳ, ʯʪʦ ʤʦʜʫʣʴ ʠʤʝʝʪ ʟʘʚʦʜʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʨʝʢʦʤʝʥʜʫʝʤ 

ʩʙʨʦʩʠʪʴ ʝʛʦ ʥʘʩʪʨʦʡʢʠ ʚ ʟʘʚʦʜʩʢʠʝ ʢʦʤʘʥʜʦʡ $IEE ð ʵʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʠʟʚʝʩʪʥʦʝ 
ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʜʫʣʷ. 

ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʢʦʤʘʥʜ, ʟʘʜʘʶʱʠʭ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʦʩʥʦʚʥʳʝ 
ʧʘʨʘʤʝʪʨʳ, ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʫʩʪʘʥʦʚʢʝ. ʌʦʨʤʘʪ ʠ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʢʦʤʘʥʜ 
ʧʨʠʚʝʜʝʥʦ ʚ ʨʘʟʜʝʣʝ çʂʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʫʣʝʤè. 
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3.4.2 ʇɸʈɸʄɽʊʈʓ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆɻʆ ʇʆʈʊɸ 
ʏʪʦʙʳ ʤʦʜʫʣʴ ʤʦʛ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʩ ʚʥʝʰʥʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʘʨʘʤʝʪʨʳ ʧʦʨʪʘ ʤʦʜʫʣʷ ʩʦʚʧʘʜʘʣʠ ʩ 
ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʨʪʘ ʚʥʝʰʥʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚʥʝʰʥʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʤʝʝʪ ʧʘʨʘʤʝʪʨʳ ʧʦʨʪʘ, ʦʪʣʠʯʥʳʝ 
ʦʪ 9600, 8N1 (ʫ ʤʦʜʫʣʝʡ ʠʤʝʥʥʦ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʟʘʜʘʥʳ ʧʦ ʫʤʦʣʯʘʥʠʶ), ʪʦ ʩʣʝʜʫʝʪ 
ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʦʨʪʘ ʫ ʤʦʜʫʣʷ, ʩʦʛʣʘʩʦʚʘʚ ʠʭ ʪʝʤ ʩʘʤʳʤ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʨʪʘ 
ʚʥʝʰʥʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 
ʇʘʨʘʤʝʪʨʳ ʧʦʨʪʘ ʤʦʜʫʣʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʢʦʤʘʥʜʦʡ $COM (ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ 

ʧʦʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ $COM ʧʦ ʫʤʦʣʯʘʥʠʶ). 
 

 
 
ʅʘʧʨʠʤʝʨ, ʢʦʤʘʥʜʦʡ $COM=11100001 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʧʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ 4 800 ʙʦʜ, 8 ʙʠʪ ʜʘʥʥʳʭ ʙʝʟ ʢʦʥʪʨʦʣʷ ʯʸʪʥʦʩʪʠ. 

3.4.3 ʉʂʆʈʆʉʊʔ ʆɹʄɽʅɸ ɼɸʅʅʓʄʀ ʄɽɾɼʋ ʄʆɼʋʃʗʄʀ ɺ ʕʌʀʈɽ ($AR) 
ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʨʘʜʠʦʵʬʠʨʝ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʠʢʘʢ 

ʥʝ ʩʚʷʟʘʥʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʤʦʜʫʣʝʤ ʠ ʚʥʝʰʥʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 
ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ: ʤʦʜʫʣʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʘ ʦʜʥʦʡ 
ʩʢʦʨʦʩʪʠ, ʘ ʚ ʵʬʠʨʝ ʤʝʞʜʫ ʩʦʙʦʡ ð ʥʘ ʜʨʫʛʦʡ. 

ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʨʘʜʠʦʵʬʠʨʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʤʘʥʜʦʡ $AR. 
 
ʄʦʜʫʣʠ ʧʦʜʜʝʨʞʠʚʘʶʪ 4 ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʵʬʠʨʝ: 4 800, 

9 600, 19 200 ʠ 38 400 ʙʦʜ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʯʝʪʳʨʝʭ ʚʦʟʤʦʞʥʳʭ ʩʢʦʨʦʩʪʝʡ ʚ 
ʵʬʠʨʝ ʠʤʝʝʪʩʷ ʜʚʘ ʚʘʨʠʘʥʪʘ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʘ $AR - ʩ ʥʠʟʢʦʡ (ʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ 
ʧʘʨʘʤʝʪʨʘ) ʠ ʩ ʚʳʩʦʢʦʡ (ʥʝʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ, ʚʳʜʝʣʝʥʳ ʚ ʪʘʙʣʠʮʝ) 
ʜʝʚʠʘʮʠʝʡ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʪʯʠʢʘ: 

 

ʉʢʦʨʦʩʪʴ ʇʘʨʘʤʝʪʨ $AR 
433 ʄɻʮ 868 ʄɻʮ 
ɼʝʚʠʘʮʠʷ ʯʘʩʪʦʪʳ 

4 800 ʙʦʜ 
$AR=0 Ñ5 ʢɻʮ Ñ5 ʢɻʮ 
$AR=1 Ñ20 ʢɻʮ Ñ10 ʢɻʮ 

9 600 ʙʦʜ 
$AR=2 Ñ10 ʢɻʮ Ñ10 ʢɻʮ 
$AR=3 Ñ20 ʢɻʮ Ñ20 ʢɻʮ 

19 200 ʙʦʜ 
$AR=4 Ñ20 ʢɻʮ Ñ20 ʢɻʮ 
$AR=5 Ñ40 ʢɻʮ Ñ40 ʢɻʮ 

38 400 ʙʦʜ 
$AR=6 Ñ40 ʢɻʮ Ñ40 ʢɻʮ 

$AR=7 Ñ100 ʢɻʮ Ñ80 ʢɻʮ 
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ʅʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʥʝʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ $AR 
(ʩ ʚʳʩʦʢʦʡ ʜʝʚʠʘʮʠʝʡ). ʏʝʪʥʳʝ ʟʥʘʯʝʥʠʝ (ʪʝ ʞʝ ʩʢʦʨʦʩʪʠ ʩ ʥʠʟʢʦʡ ʜʝʚʠʘʮʠʝʡ) 
ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʤʦʜʫʣʝʡ ʜʠʘʧʘʟʦʥʘ 433 ʄɻʮ ʩ 
ʨʘʜʠʦʤʦʜʝʤʘʤʠ ʉʧʝʢʪʨ 9600 GM. 

 
ʅʝʢʦʪʦʨʳʝ ʦʪʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʷʭ ʜʝʚʠʘʮʠʠ ʯʘʩʪʦʪʳ ʫ ʤʦʜʫʣʝʡ ʨʘʟʥʳʭ ʜʠʘʧʘʟʦʥʦʚ 

ʚʳʟʚʘʥʳ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʜʣʷ ʤʦʜʫʣʝʡ ʜʠʘʧʘʟʦʥʘ 433 ʄɻʮ ʩʦʚʤʝʩʪʠʤʦʩʪʴ 
ʩ ʨʘʥʝʝ ʚʳʧʫʩʢʘʝʤʳʤʠ ʤʦʜʝʤʘʤʠ ʠ ʤʦʜʫʣʷʤʠ "ʉʧʝʢʪʨ 433" ʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʪʘʢʦʡ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʤʦʜʫʣʝʡ ʜʠʘʧʘʟʦʥʘ 868 ʄɻʮ. 

 
ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʤʦʜʫʣʠ c ʥʝʢʦʪʦʨʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʙʦʪʫ ʥʘ ʩʢʦʨʦʩʪʠ ʚ ʵʬʠʨʝ 76 800 ʙʦʜ (ʩʤ. ʨʘʟʜʝʣ "ʈʘʙʦʪʘ ʤʦʜʫʣ ̫ʥʘ 
ʩʢʦʨʦʩʪʠ 76 800 ʙʦʜ"). 

 
ʏʘʱʝ ʚʩʝʛʦ ʥʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʘ ʢʘʢʦʡ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʘʶʪ 

ʤʦʜʫʣʠ ʚ ʵʬʠʨʝ: ʢʦʛʜʘ ʦʙʲʝʤ ʜʘʥʥʳʭ ʦʪ ʚʥʝʰʥʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʚʝʣʠʢ, ʠ ʦʙʤʝʥ 
ʵʪʠʤʠ ʜʘʥʥʳʤʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʦʯʝʥʴ ʯʘʩʪʦ. ʅʘʧʨʠʤʝʨ, ʚ ʪʠʧʦʚʳʭ ʩʠʩʪʝʤʘʭ ʧʦʞʘʨʥʦʡ 
ʩʠʛʥʘʣʠʟʘʮʠʠ (ɹʦʣʠʜ ʠʣʠ ʘʥʘʣʦʛʠʯʥʘʷ) ʠʣʠ ʚ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ 
ʜʘʥʥʳʭ ʩ ʫʜʘʣʸʥʥʳʭ ʜʘʪʯʠʢʦʚ, ʤʘʩʪʝʨ (ʧʫʣʴʪ ʠʣʠ ʇʃʂ) ʦʧʨʘʰʠʚʘʝʪ ʫʜʘʣʸʥʥʳʝ 
ʦʙʲʝʢʪʳ ʧʨʠʤʝʨʥʦ ʨʘʟ ʚ ʩʝʢʫʥʜʫ, ʦʙʲʝʤ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʧʨʠ ʵʪʦʤ ʥʝ ʧʨʝʚʳʰʘʝʪ 
ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʙʘʡʪ. ɿʘ ʚʨʝʤʷ ʤʝʞʜʫ ʮʠʢʣʘʤʠ ʦʧʨʦʩʘ ʤʦʜʫʣʴ ʩʧʦʢʦʡʥʦ ʫʩʧʝʝʪ 
ʧʝʨʝʜʘʪʴ ʟʘʧʨʦʩʳ ʠ ʦʪʚʝʪʳ, ʜʘʞʝ ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʵʬʠʨʝ ʙʫʜʝʪ 
ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ ð ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʪʩʷ ʪʦʣʴʢʦ 
ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʟʘʧʨʦʩ-ʦʪʚʝʪ). 

 
ɽʩʣʠ ʞʝ ʧʦʪʦʢ ʜʘʥʥʳʭ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ ʜʦʚʦʣʴʥʦ ʧʣʦʪʥʳʡ, ʪʦ ʧʨʠ 

ʙʦʣʝʝ ʥʠʟʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ (ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ) ʚ ʵʬʠʨʝ ʤʦʜʫʣʠ ʤʦʛʫʪ ʥʝ 
ʫʩʧʝʚʘʪʴ ʧʝʨʝʜʘʚʘʪʴ ʧʦʣʫʯʘʝʤʳʝ ʧʦ ʧʦʨʪʫ ʜʘʥʥʳʝ, ʥʘʯʥʸʪʩʷ ʟʘʧʦʣʥʝʥʠʝ ʙʫʬʝʨʘ 
ʤʦʜʫʣʷ. ɽʩʣʠ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʫʣʷ ʚ ʵʬʠʨʝ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʙʫʜʝʪ 
ʥʠʞʝ ʪʨʝʙʫʝʤʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ, ʙʫʬʝʨ ʤʦʜʫʣʷ 
ʟʘʧʦʣʥʠʪʩʷ ʠ ʥʘʯʥʸʪʩʷ ʧʦʪʝʨʷ ʜʘʥʥʳʭ. 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʦʜ ʩʢʦʨʦʩʪʴʶ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʵʬʠʨʝ 
ʧʦʥʠʤʘʝʪʩʷ çʬʠʟʠʯʝʩʢʘʷè ʩʢʦʨʦʩʪʴ, ʪʦʛʜʘ ʢʘʢ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷè (ʧʦʣʝʟʥʘʷ) ʩʢʦʨʦʩʪʴ 
ʧʨʠ ʵʪʦʤ ʟʘʤʝʪʥʦ ʥʠʞʝ ʬʠʟʠʯʝʩʢʦʡ, ʧʦʩʢʦʣʴʢʫ çʧʦʣʝʟʥʳʝè ʜʘʥʥʳʝ ʦʪ ʚʥʝʰʥʠʭ 
ʫʩʪʨʦʡʩʪʚ ʧʝʨʝʜ ʧʝʨʝʜʘʯʝʡ ʚ ʵʬʠʨ ʜʦʧʦʣʥʷʶʪʩʷ ʩʣʫʞʝʙʥʳʤʠ (ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʝ 
ʢʦʜʠʨʦʚʘʥʠʝ, ʚʩʪʨʦʝʥʥʘʷ ʘʜʨʝʩʘʮʠʷ ʠ ʪ.ʜ.), ʢʨʦʤʝ ʵʪʦʛʦ ʤʦʜʫʣʶ ʥʫʞʥʦ ʚʨʝʤʷ ʥʘ 
ʚʢʣʶʯʝʥʠʝ ʧʨʠʸʤʦʧʝʨʝʜʘʪʯʠʢʘ ʠ ʪ.ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʝʟʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ ʚ ʵʬʠʨʝ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʨʥʦ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʥʠʞʝ ʟʘʷʚʣʝʥʥʦʡ ʬʠʟʠʯʝʩʢʠ. 
ʅʘʧʨʠʤʝʨ, ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ 9 600 ʙʦʜ ʚ ʵʬʠʨʝ ʤʦʜʫʣʠ ʦʙʝʩʧʝʯʘʪ 
ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʢʘʥʘʣʝ ʧʨʠʤʝʨʥʦ 6 000 ʙʦʜ. 

 
ʂʨʦʤʝ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʢʦʨʦʩʪʴ ʚ ʵʬʠʨʝ ʚʣʠʷʝʪ ʥʘ 

ʜʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ: ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦʩʪʠʞʠʤʘʷ 
ʜʘʣʴʥʦʩʪʴ ʩʚʷʟʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʩʢʦʨʦʩʪʠ ʚ ʵʬʠʨʝ ʷʚʣʷʝʪʩʷ ʢʦʤʧʨʦʤʠʩʩʦʤ 
ʤʝʞʜʫ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʜʘʣʴʥʦʩʪʴʶ ʩʚʷʟʠ. 

 
ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʪʠʧʦʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʳʯʥʦ ʥʝ 

ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʤ ʧʨʦʩʪʦ ʦʩʪʘʚʠʪʴ ʟʘʚʦʜʩʢʫʶ 
ʫʩʪʘʥʦʚʢʫ ʩʢʦʨʦʩʪʠ ʚ ʵʬʠʨʝ ð 9 600 ʙʦʜ. 

ʀʟʤʝʥʷʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʧʨʠ ʦʩʦʟʥʘʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ: 
ʫʤʝʥʴʰʘʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʩʚʷʟʠ ʠʣʠ ʫʚʝʣʠʯʠʚʘʪʴ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 
ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

3.4.4 ʈɸɹʆʏʀʁ ʂɸʅɸʃ ($CH) 
ɺʩʝ ʤʦʜʫʣʠ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ (ʢʘʥʘʣʝ). 
ʈʘʙʦʯʠʡ ʢʘʥʘʣ ʟʘʜʘʝʪʩʷ ʢʦʤʘʥʜʦʡ $CH. ʅʘʧʨʠʤʝʨ: ʢʦʤʘʥʜʘ $CH=03 ʫʩʪʘʥʦʚʠʪ 

ʨʘʙʦʯʠʡ ʢʘʥʘʣ 03. 
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ɼʣʷ ʤʦʜʫʣʝʡ "ʉʧʝʢʪʨ 433 SX OEM" ʧʨʠ ʟʘʜʘʥʠʠ ʢʘʥʘʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʩʪʘʥʜʘʨʪʥʘʷ ʜʣʷ ʜʠʘʧʘʟʦʥʘ 433 ʄɻʮ (LPD) ʩʝʪʢʘ ʯʘʩʪʦʪ ʠʟ 69 ʢʘʥʘʣʦʚ ʩ ʰʘʛʦʤ 25 ʢɻʮ: 

 

01 433.075  11 433.325  21 433.575  31 433.825  41 434.075  51 434.325  61 434.575 
02 433.100  12 433.350  22 433.600  32 433.850  42 434.100  52 434.350  62 434.600 
03 433.125  13 433.375  23 433.625  33 433.875  43 434.125  53 434.375  63 434.625 
04 433.150  14 433.400  24 433.650  34 433.900  44 434.150  54 434.400  64 434.650 
05 433.175  15 433.425  25 433.675  35 433.925  45 434.175  55 434.425  65 434.675 
06 433.200  16 433.450  26 433.700  36 433.950  46 434.200  56 434.450  66 434.700 
07 433.225  17 433.475  27 433.725  37 433.975  47 434.225  57 434.475  67 434.725 
08 433.250  18 433.500  28 433.750  38 434.000  48 434.250  58 434.500  68 434.750 
09 433.275  19 433.525  29 433.775  39 434.025  49 434.275  59 434.525  69 434.775 
10 433.300  20 433.550  30 433.800  40 434.050  50 434.300  60 434.550    

 
ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ "ʩʪʘʥʜʘʨʪʥʳʭ" ʢʘʥʘʣʦʚ ʩʝʪʢʠ, ʚ ʤʦʜʫʣʝ 

ʜʠʘʧʘʟʦʥʘ 433 ʄɻʮ ʧʨʝʜʫʩʤʦʪʨʝʥ "ʠʩʢʫʩʩʪʚʝʥʥʳʡ" ʢʘʥʘʣ 92 - ʧʨʠ ʝʛʦ ʚʳʙʦʨʝ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʙʦʯʘʷ ʯʘʩʪʦʪʘ 433.920 ʄɻʮ. ʀʤʝʥʥʦ ʪʘʢʦʝ ʟʥʘʯʝʥʠʝ ʟʘʜʘʝʪʩʷ ʧʦ 
ʫʤʦʣʯʘʥʠʶ (ʟʘʚʦʜʩʢʘʷ ʥʘʩʪʨʦʡʢʘ) ʚ ʨʘʜʠʦʤʦʜʝʤʘʭ ʠ ʨʘʜʠʦʤʦʜʫʣʷʭ "ʉʧʝʢʪʨ 433", ʫ 
ʢʦʪʦʨʳʭ ʨʘʙʦʯʘʷ ʯʘʩʪʦʪʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ "ʧʨʷʤʳʤ" ʦʙʨʘʟʦʤ - ʫʢʘʟʘʥʠʝʤ ʯʘʩʪʦʪʳ 
ʢʦʤʘʥʜʦʡ $FREQ, ʘ ʥʝ ʢʘʥʘʣʘ ʢʦʤʘʥʜʦʡ $CH. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʧʣʘʥʠʨʫʝʪʩʷ 
ʧʨʠʤʝʥʷʪʴ ʨʘʜʠʦʤʦʜʫʣʠ "ʉʧʝʢʪʨ 433 SX OEM" ʚ ʫʞʝ ʧʦʩʪʨʦʝʥʥʳʭ ʩʠʩʪʝʤʘʭ, 
ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʯʘʩʪʦʪʝ 433,920 ʄɻʮ, ʫʜʦʙʥʦ ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʧʦʤʷʥʫʪʳʡ 
ʢʘʥʘʣ 92. 

 
ɼʣʷ ʤʦʜʫʣʝʡ "ʉʧʝʢʪʨ 868 SX OEM" ʧʨʠ ʟʘʜʘʥʠʠ ʢʘʥʘʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʪʢʘ 

ʯʘʩʪʦʪ ʠʟ 4 ʢʘʥʘʣʦʚ ʩ ʰʘʛʦʤ 125 ʢɻʮ. 
 

01 868.765  02 868.890  03 869.015  04 869.140 

 
ʈʘʙʦʯʠʡ ʢʘʥʘʣ ʚʳʙʠʨʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʫʡʪʠ ʦʪ ʧʦʤʝʭ, ʚʳʟʚʘʥʥʳʭ ʨʘʙʦʪʦʡ ʜʨʫʛʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʘʜʠʦʵʬʠʨʝ (ʨʘʙʦʪʘʪʴ ʥʘ ʩʚʦʙʦʜʥʦʤ ʢʘʥʘʣʝ). ʇʦ ʫʤʦʣʯʘʥʠʶ ʫ 
ʤʦʜʫʣʝʡ "ʉʧʝʢʪʨ 433 SX OEM" ʟʘʜʘʥ ʨʘʙʦʯʠʤ ʢʘʥʘʣ 06 (ʯʘʩʪʦʪʘ 433,200 ʄɻʮ), ʘ ʫ 
ʤʦʜʫʣʝʡ "ʉʧʝʢʪʨ 868 SX OEM" - ʢʘʥʘʣ 01 (ʯʘʩʪʦʪʘ 868,765 ʄɻʮ). 

 
ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʨʘʙʦʯʝʛʦ ʢʘʥʘʣʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʝʨʥʫʪʴ ʥʘ ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ ʩʠʩʪʝʤ (ʛʨʫʧʧ ʤʦʜʫʣʝʡ): ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʨʦʩʪʦ çʨʘʟʥʝʩʪʠè 
ʵʪʠ ʛʨʫʧʧʳ ʥʘ ʨʘʟʥʳʝ ʯʘʩʪʦʪʳ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʤʝʰʘʣʠ ʜʨʫʛ ʜʨʫʛʫ. ʈʘʟʥʦʩ ʯʘʩʪʦʪ ʧʨʠ 
ʵʪʦʤ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʩʫʪʩʪʚʠʷ ʚʣʠʷʥʠʷ ʛʨʫʧʧ ʤʦʜʫʣʝʡ 
ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ʅʝʦʙʭʦʜʠʤʳʡ ʨʘʟʥʦʩ ʢʘʥʘʣʦʚ ʟʘʚʠʩʠʪ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʤʦʜʫʣʷʭ ʩʢʦʨʦʩʪʠ 
ʨʘʙʦʪʳ ʚ ʨʘʜʠʦʵʬʠʨʝ (ʢʦʤʘʥʜʘ $AR): ʯʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ, ʪʝʤ ʜʘʣʴʰʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 
ʩʣʝʜʫʝʪ ʨʘʟʥʦʩʠʪʴ ʢʘʥʘʣʳ, ʩʤ. ʪʘʙʣʠʮʫ ʥʠʞʝ. 

 
ʋ ʤʦʜʫʣʝʡ ʜʠʘʧʘʟʦʥʘ 868 ʄɻʮ ʩ "ʰʠʨʦʢʠʤ" ʰʘʛʦʤ ʩʝʪʢʠ ʢʘʥʘʣʦʚ (125 ʢɻʮ) 

ʪʨʝʙʫʝʤʳʡ ʨʘʟʥʦʩ ʯʘʩʪʦʪ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʘʞʝ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʩʦʩʝʜʥʠʭ 
ʢʘʥʘʣʘʭ ʜʣʷ ʚʩʝʭ ʩʢʦʨʦʩʪʝʡ ʚ ʵʬʠʨʝ, ʢʨʦʤʝ 38 400 ʙʦʜ - ʜʣʷ ʵʪʦʡ ʩʢʦʨʦʩʪʠ ʥʝʣʴʟʷ 
ʨʘʙʦʪʘʪʴ ʥʘ ʩʦʩʝʜʥʠʭ ʢʘʥʘʣʘʭ. 

ɼʣʷ ʤʦʜʫʣʝʡ ʜʠʘʧʘʟʦʥʘ 433 ʄɻʮ ʩ "ʫʟʢʠʤ" ʰʘʛʦʤ ʩʝʪʢʠ (25 ʢɻʮ) ʥʝʦʙʭʦʜʠʤʘʷ 
ʚʝʣʠʯʠʥʘ ʨʘʟʥʦʩʘ ʯʘʩʪʦʪ/ʢʘʥʘʣʦʚ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ (ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ 
ʥʝʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ $AR, ʢʘʢ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 
ʩʤ. ʨʘʥʝʝ). 

 



ʈʘʜʠʦʤʦʜʫʣʠ çʉʇɽʂʊʈ 433 SX OEMè ʠ çʉʇɽʂʊʈ 868 SX OEMè  ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

É ʆʆʆ çʈɸʊɽʆʉè 1996-2020 ʛ. Cʪʨ. 24 ʠʟ 96 

ʉʢʦʨʦʩʪʴ ʚ ʵʬʠʨʝ 
(ʧʘʨʘʤʝʪʨ $AR) 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ 
ʨʘʟʥʦʩ ʯʘʩʪʦʪ 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ 
ʨʘʟʥʦʩ ʢʘʥʘʣʦʚ 

4 800 ʙʦʜ ($AR=1) 60 ʢɻʮ 3 

9 600 ʙʦʜ ($AR=3) 80 ʢɻʮ 4 

19 200 ʙʦʜ ($AR=5) 150 ʢɻʮ 6 

38 400 ʙʦʜ ($AR=7) 280 ʢɻʮ 12 

 
ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʙʨʘʥʥʦʤ ʧʘʨʘʤʝʪʨʝ $AR=3 (ʩʢʦʨʦʩʪʴ ʚ ʵʬʠʨʝ 9 600 ʙʦʜ) ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʛʨʫʧʧʘʤʠ ʤʦʜeʤʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʢʘʢ ʤʠʥʠʤʫʤ 4 ʢʘʥʘʣʘ. 

3.4.5 ɺʓʍʆɼʅɸʗ ʄʆʑʅʆʉʊʔ ʇɽʈɽɼɸʊʏʀʂɸ ($PWR) 
ʋʚʝʣʠʯʝʥʠʝ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʪʝʨʴ ʚ ʜʣʠʥʥʳʭ ʘʥʪʝʥʥʳʭ ʢʘʙʝʣʷʭ. 
ʅʝʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʫ ʚʩʝʭ ʤʦʜʫʣʝʡ 

ʩʠʩʪʝʤʳ - ʦʥʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʨʠ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʤʦʱʥʦʩʪʠ, ʧʦʚʳʰʘʪʴ ʤʦʱʥʦʩʪʴ 
ʥʫʞʥʦ ʪʦʣʴʢʦ ʫ ʤʦʜʫʣʝʡ, ʛʜʝ ʵʪʦ ʪʨʝʙʫʝʪʩʷ. 

ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʟʘʜʘʝʪʩʷ ʢʦʤʘʥʜʦʡ $PWR - ʥʘʧʨʠʤʝʨ, $PWR=3. ɼʦʧʫʩʪʠʤʳ 4 
ʫʩʣʦʚʥʳʝ ʫʨʦʚʥʷ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʴ - ʦʪ 0 (ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ) ʜʦ 3 
(ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ). 

ɼʠʘʧʘʟʦʥʳ ISM 433 ʠ ISM 868 ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʨʘʟʨʝʰʝʥʥʦʤʫ ʫʨʦʚʥʶ ʤʦʱʥʦʩʪʠ 
ʧʝʨʝʜʘʪʯʠʢʘ, ʧʦʵʪʦʤʫ ʠ ʤʦʜʫʣʠ "ʉʧʝʢʪʨ 433 SX OEM" ʠ "ʉʧʝʢʪʨ 868 SX OEM" ʠʤʝʶʪ 
ʨʘʟʥʳʝ ʥʘʩʪʨʦʡʢʠ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ ʧʘʨʘʤʝʪʨʘ $PWR: 

 

ʇʘʨʘʤʝʪʨ $PWR 
"ʉʧʝʢʪʨ 433 SX OEM" * "ʉʧʝʢʪʨ 868 SX OEM" 

ʄʦʱʥʦʩʪʴ ʊʦʢ ʧʦ ʮʝʧʠ +3V3 ʄʦʱʥʦʩʪʴ ʊʦʢ ʧʦ ʮʝʧʠ +3V3 

$PWR=0 --- --- 100 ʤɺʪ 200 ʤɸ 

$PWR=1 --- --- 250 ʤɺʪ 340 ʤɸ 

$PWR=2 --- --- 350 ʤɺʪ 400 ʤɸ 

$PWR=3 --- --- 550 ʤɺʪ 550 ʤɸ 

* - ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʦʙʥʦʚʣʝʥʘ ʧʦʟʞʝ 
 
ʇʘʨʘʤʝʪʨʳ ʤʦʱʥʦʩʪʠ ʠ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʪʦʢʘ ʚ ʪʘʙʣʠʮʝ ʜʘʥʳ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ 

ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ ʤʦʜʫʣʷ +3,3 ɺ. 
ʋʚʝʣʠʯʝʥʠʝ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʤʦʜʫʣʝʤ ʪʦʢʘ, ʧʦʵʪʦʤʫ ʫʚʝʣʠʯʠʚʘʪʴ ʤʦʱʥʦʩʪʴ ʩʣʝʜʫʝʪ ʣʠʰʴ ʧʨʠ 
ʦʩʦʟʥʘʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

3.4.6 ɼʆʇʆʃʅʀʊɽʃʔʅʓɽ ʅɸʉʊʈʆʁʂʀ ʆɹʆʈʋɼʆɺɸʅʀʗ 
ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʧʨʠ ʨʘʙʦʪʝ ʨʘʜʠʦʤʦʜʫʣʝʡ ʚ ʧʨʦʟʨʘʯʥʦʤ ʨʝʞʠʤʝ ʚʥʝʰʥʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ çʥʝ ʟʘʤʝʯʘʝʪè ʠʭ ʠ ʨʘʙʦʪʘʝʪ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʦ ʧʨʦʚʦʜʘʤ. 
ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʧʦʤʥʠʪʴ ʦ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ 

ʨʘʜʠʦʤʦʜʫʣʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝ ʩʫʱʝʩʪʚʝʥʥʳ ʠ ʥʝ ʧʦʚʣʠʷʶʪ ʥʘ 
ʨʘʙʦʪʫ ʚʥʝʰʥʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʯʝʨʝʟ ʤʦʜʫʣʠ, ʚ ʜʨʫʛʠʭ ð ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʨʠʯʠʥʦʡ 
ʪʦʛʦ, ʯʪʦ ʚʥʝʰʥʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝ ʟʘʨʘʙʦʪʘʝʪ ʯʝʨʝʟ ʤʦʜʫʣʠ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʥʘʩʪʨʦʝʢ. 

 
ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʩʠʩʪʝʤʘ ʦʪʢʘʟʳʚʘʝʪʩʷ 

ʨʘʙʦʪʘʪʴ ʯʝʨʝʟ ʤʦʜʫʣʠ, ʠ ʜʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. 
ɽʩʪʝʩʪʚʝʥʥʦ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʩʢʣʶʯʝʥʳ ʦʰʠʙʢʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʤʦʜʫʣʝʡ ʢ 

ʚʥʝʰʥʝʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ - ʢʘʢ ʘʧʧʘʨʘʪʥʳʝ (ʧʦʜʢʣʶʯʝʥʠʝ ʩʠʛʥʘʣʦʚ), ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʳʝ 
(ʥʘʩʪʨʦʡʢʠ ʧʦʨʪʘ UART) - ʘ ʪʘʢʞʝ ʥʝʪ ʦʰʠʙʦʢ ʚ ʧʘʨʘʤʝʪʨʘʭ ʨʘʙʦʪʳ ʤʦʜʫʣʝʡ ʧʦ ʨʘʜʠʦ 
(ʦʜʠʥʘʢʦʚʳʡ ʨʘʙʦʯʠʡ ʢʘʥʘʣ ʠ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʵʬʠʨʝ). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 
ʝʩʪʴ ʫʚʝʨʝʥʥʦʩʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʨʘʙʦʪʘʝʪ ʙʝʟ ʤʦʜʫʣʝʡ ʧʦ ʧʨʦʚʦʜʘʤ ʠ 
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ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ ʧʨʠ ʟʘʤʝʥʝ ʧʨʦʚʦʜʦʚ ʚ ʟʘʚʝʜʦʤʦ ʨʘʙʦʯʝʡ ʩʠʩʪʝʤʝ 
ʟʘʚʝʜʦʤʦ ʨʘʙʦʯʠʤʠ ʠ ʧʨʘʚʠʣʴʥʦ ʥʘʩʪʨʦʝʥʥʳʤʠ ʤʦʜʫʣʷʤʠ. 

 
ɻʣʘʚʥʦʝ (ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʚʦʜʷʱʝʝ ʢ ʪʦʤʫ, ʯʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ çʥʝ ʭʦʯʝʪè 

ʨʘʙʦʪʘʪʴ ʯʝʨʝʟ ʤʦʜʫʣʠ) ʦʪʣʠʯʠʝ ʨʘʙʦʪʳ ʯʝʨʝʟ ʤʦʜʫʣʠ ʦʪ ʨʘʙʦʪʳ ʧʦ ʢʘʙʝʣʶ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʟʘʜʝʨʞʢʘʭ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ. ɽʩʣʠ ʧʨʠ ʨʘʙʦʪʝ ʧʦ ʢʘʙʝʣʶ 
ʟʘʜʝʨʞʢʠ ʧʨʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ ʤʘʩʪʝʨʘ ʢ ʩʣʝʡʚʫ ʠ ʦʙʨʘʪʥʦ ʧʨʘʢʪʠʯʝʩʢʠ 
ʦʪʩʫʪʩʪʚʫʶʪ, ʪʦ ʧʨʠ ʨʘʙʦʪʝ ʯʝʨʝʟ ʤʦʜʫʣʠ ʵʪʠ ʟʘʜʝʨʞʢʠ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʜʝʩʷʪʢʠ 
ʤʠʣʣʠʩʝʢʫʥʜ. 

ʊʘʢʠʝ ʟʘʜʝʨʞʢʠ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʫʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʜʘʥʥʳʭ ʧʨʠ ʨʘʙʦʪʝ 
ʯʝʨʝʟ ʤʦʜʫʣʠ çʫʜʣʠʥʷʝʪʩʷè: ʤʦʜʫʣʴ ʜʦʣʞʝʥ ʧʨʠʥʷʪʴ ʜʘʥʥʳʝ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ 
ʧʦʨʪʫ ʚ ʩʚʦʡ ʙʫʬʝʨ, ʧʦʥʷʪʴ, ʯʪʦ ʧʘʢʝʪ ʜʘʥʥʳʭ ʢʦʥʯʠʣʩʷ ʠ ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ ʝʛʦ ʚ 
ʵʬʠʨ, ʚʢʣʶʯʠʪʴ ʧʝʨʝʜʘʪʯʠʢ, ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʧʦ ʨʘʜʠʦ, ʧʨʠʸʤʥʳʡ 
ʤʦʜʫʣʴ ʜʦʣʞʝʥ ʧʨʠʥʷʪʴ ʜʘʥʥʳʝ ʚ ʩʚʦʡ ʙʫʬʝʨ ʠ ʚʳʜʘʪʴ ʠʭ ʥʘ ʩʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ 
ʧʦʨʪ. 

ɼʣʷ ʩʠʩʪʝʤ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʪʦʧʦʣʦʛʠʠ çʟʚʝʟʜʘè (ʤʘʩʪʝʨ-ʩʣʝʡʚʳ) ʩ ʧʨʦʪʦʢʦʣʦʤ 
ʦʧʨʦʩʘ ʫʜʘʣʸʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʧʨʠʥʮʠʧʫ çʟʘʧʨʦʩ ʤʘʩʪʝʨʘ ð ʦʪʚʝʪ ʩʣʝʡʚʘè ʥʘʣʠʯʠʝ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʜʝʨʞʝʢ ʧʨʠ ʨʘʙʦʪʝ ʯʝʨʝʟ ʤʦʜʫʣʠ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ 
ʤʝʞʜʫ ʦʪʧʨʘʚʢʦʡ ʟʘʧʨʦʩʘ ʤʘʩʪʝʨʦʤ ʠ ʧʦʣʫʯʝʥʠʶ ʠʤ ʦʪʚʝʪʘ ʦʪ ʩʣʝʡʚʘ. ɺ ʧʨʦʪʦʢʦʣʘʭ 
ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʷ (ʪʘʡʤ-ʘʫʪ) ʦʞʠʜʘʥʠʷ ʤʘʩʪʝʨʦʤ 
ʦʪʚʝʪʘ ʦʪ ʩʣʝʡʚʘ ð ʝʩʣʠ ʦʪʚʝʪ ʥʝ ʧʦʣʫʯʝʥ ʟʘ ʵʪʦ ʚʨʝʤʷ, ʤʘʩʪʝʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʣʝʡʚ ʥʝ 
ʦʪʚʝʯʘʝʪ ʠ ʧʝʨʝʩʪʘʝʪ ʞʜʘʪʴ ʦʪ ʥʝʛʦ ʦʪʚʝʪʘ. 

ɺʧʦʣʥʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʯʝʨʝʟ ʤʦʜʫʣʠ ʦʪʚʝʪʳ ʦʪ ʩʣʝʡʚʦʚ 
ʧʨʠʭʦʜʷʪ ʩ ʦʧʦʟʜʘʥʠʝʤ ð ʢʦʛʜʘ ʤʘʩʪʝʨ ʠʭ ʫʞʝ ʥʝ ʞʜʝʪ ʠ ʩʦʦʙʱʘʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʩʚʷʟʠ 
ʠʣʠ ʥʝʧʦʣʫʯʝʥʠʠ ʦʪʚʝʪʘ ʦʪ ʩʣʝʡʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʚʨʝʤʷ 
ʦʞʠʜʘʥʠʷ ʦʪʚʝʪʦʚ ʚ ʥʘʩʪʨʦʡʢʘʭ ʤʘʩʪʝʨʘ ʩʠʩʪʝʤʳ. 

ʂʘʢ ʧʨʘʚʠʣʦ (ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ), ʧʨʦʪʦʢʦʣʳ ʪʠʧʘ ModBus ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 
ʪʘʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ð ʤʘʩʪʝʨ (ʧʫʣʴʪ, ʇʃʂ, ʆʈʉ-ʩʝʨʚʝʨ) ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʨʝʤʝʥʥʓʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ, ʪʘʢ ʯʪʦ ʩʠʪʫʘʮʠʷ ʣʝʛʢʦ ʨʘʟʨʝʰʠʤʘ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʦʪʚʝʪʘ ʤʦʞʥʦ ʧʨʦʩʪʦ ʫʩʪʘʥʦʚʠʪʴ ʟʘʚʝʜʦʤʦ 
ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ (ʩʢʘʞʝʤ, 500 ʤʩ ʠʣʠ 1 ʩ), ʪʘʢ ʢʘʢ ʵʪʦ ʥʝ ʧʦʚʣʠʷʝʪ ʥʘ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ 
(ʧʝʨʠʦʜ ʦʧʨʦʩʘ) ʩʠʩʪʝʤʳ ð ʥʦʚʳʝ ʥʘʩʪʨʦʡʢʠ ʫʚʝʣʠʯʘʪ ʣʠʰʴ ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥʠʷ 
ʧʨʦʧʘʜʘʥʠʷ ʩʚʷʟʠ ʜʦ ʪʝʭ ʞʝ 0,5 ʠʣʠ 1 ʩʝʢʫʥʜʳ. 

ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʪʨʘʥʩʣʷʪʦʨʳ, ʪʦ ʟʘʜʝʨʞʢʠ ʧʨʠ ʜʦʩʪʘʚʢʝ ʜʘʥʥʳʭ 
ʯʝʨʝʟ ʮʝʧʦʯʢʫ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʙʫʜʫʪ ʜʣʠʥʥʝʝ (ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ ʥʘ ʢʘʞʜʳʡ 
ʨʝʪʨʘʥʩʣʷʪʦʨ). 

 
ɼʨʫʛʦʡ ʚʝʨʦʷʪʥʦʡ (ʭʦʪʷ ʠ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʯʘʩʪʦʡ) ʧʨʠʯʠʥʦʡ ʦʪʢʘʟʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʯʝʨʝʟ ʤʦʜʫʣʠ ʷʚʣʷʝʪʩʷ ʨʘʟʙʠʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʘʥʥʳʭ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʘʢʝʪʦʚ 
ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʭ ʯʝʨʝʟ ʤʦʜʫʣʠ.  

ʄʦʜʫʣʴ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʜʘʥʥʳʭ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ ʘʥʘʣʠʟʠʨʫʝʪ 
çʧʘʫʟʳè ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʠ, ʝʩʣʠ ʧʘʫʟʘ ʧʨʝʚʳʩʠʣʘ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ, ʧʝʨʝʜʘʸʪ ʫʞʝ 
ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʵʬʠʨ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʪʘʢʦʡ ʧʘʫʟʳ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 
$PACT. 

ʇʦ ʫʤʦʣʯʘʥʠʶ $PACT=002L. ʂʘʞʜʘʷ ʝʜʠʥʠʮʘ ʧʘʨʘʤʝʪʨʘ ʨʘʚʥʘ 5 ʤʩ (ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ, 002 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 10 ʤʩ), ʙʫʢʚʘ L ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʨʝʤʷ ʧʘʫʟʳ ʠʟʤʝʨʷʝʪʩʷ ʦʪ 
ʧʦʩʣʝʜʥʝʛʦ (last) ʙʘʡʪʘ ʜʘʥʥʳʭ ʧʝʨʝʜ ʧʘʫʟʦʡ. 

ʀʥʦʛʜʘ ʚ ʧʦʪʦʢʝ ʜʘʥʥʳʭ ʧʦ ʧʦʨʪʫ ʤʦʛʫʪ ʚʩʪʨʝʪʠʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʣʠʪʝʣʴʥʳʝ 
ʧʘʫʟʳ ʤʝʞʜʫ ʙʘʡʪʘʤʠ ʜʘʥʥʳʭ ð ʵʪʠ ʧʘʫʟʳ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʧʨʠʥʷʪʳ ʤʦʜʫʣʝʤ, ʢʘʢ 
ʧʨʠʟʥʘʢ ʦʢʦʥʯʘʥʠʷ ʧʘʢʝʪʘ ʜʘʥʥʳʭ (ʝʩʣʠ ʧʨʝʚʳʩʷʪ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʧʦ ʫʤʦʣʯʘʥʠʶ 
ʜʣʠʪʝʣʴʥʦʩʪʴ ʚ 10 ʤʩ), ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʦʪʧʨʘʚʢʝ ʧʦʣʫʯʝʥʥʳʭ ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʜʘʥʥʳʭ ʚ 
ʵʬʠʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʫʧʠʚʰʠʡ ʥʘ ʚʭʦʜ ʤʦʜʫʣʷ ʧʦ ʧʦʨʪʫ ʧʘʢʝʪ ʜʘʥʥʳʭ ʜʣʠʥʦʡ, 
ʥʘʧʨʠʤʝʨ, ʚ 100 ʙʘʡʪ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥ ʤʦʜʫʣʝʤ ʜʚʫʤʷ ʧʦʨʮʠʷʤʠ (ʩʢʘʞʝʤ, 80 ʠ 
20 ʙʘʡʪ). 

ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʘʪʝʣʴ ʧʦʣʫʯʠʪ ʚʩʝ 100 ʙʘʡʪ ʜʘʥʥʳʭ (ʧʨʦʟʨʘʯʥʦʩʪʴ ʤʦʜʫʣʝʡ ʚ 
ʩʤʳʩʣʝ ʩʦʭʨʘʥʥʦʩʪʠ ʜʘʥʥʳʭ ʦʩʪʘʝʪʩʷ), ʥʦ ʜʚʫʤʷ ʧʘʢʝʪʘʤʠ ʧʦ 80 ʠ 20 ʙʘʡʪ ʩ ʟʘʜʝʨʞʢʦʡ 
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ʤʝʞʜʫ ʥʠʤʠ. ʇʦʣʫʯʘʪʝʣʴ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʛʦʪʦʚ ʢ ʪʘʢʦʤʫ ʠ ʤʦʞʝʪ ʚʦʩʧʨʠʥʷʪʴ 
ʨʘʟʨʳʚ ʚ ʧʘʢʝʪʝ ʜʘʥʥʳʭ, ʢʘʢ ʦʰʠʙʢʫ. 

ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʪʘʢʫʶ ʩʠʪʫʘʮʠʶ, ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʧʘʨʘʤʝʪʨ $PACT ʤʦʜʫʣʷ, 
ʥʘʧʨʠʤʝʨ ʜʦ 007L (7 x 5=35 ʤʩ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʙʘʡʪʘ). 

ʉ ʪʘʢʠʤ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ $PACT ʧʘʢʝʪ ʜʘʥʥʳʭ ʙʫʜʝʪ ʨʘʟʦʨʚʘʥ ʪʦʣʴʢʦ ʧʨʠ 
ʧʘʫʟʝ ʤʝʞʜʫ ʙʘʡʪʘʤʠ ʜʣʠʥʥʝʝ 35 ʤʩ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʝʥʦ. 

3.4.7 ʇʈʀʄɽʈ ʉɽɸʅʉɸ ʂʆʅʌʀɻʋʈɸʎʀʀ 
ʅʠʞʝ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʩʝʘʥʩʘ ʥʘʩʪʨʦʡʢʠ ʤʦʜʫʣʷ ʚ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʜʣʷ 

ʨʘʙʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʟʨʘʯʥʦʛʦ ʫʜʣʠʥʠʪʝʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʧʨʠ ʨʘʙʦʪʝ ʧʦ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 19 200, 8N1 ʧʨʠ ʩʢʦʨʦʩʪʠ ʚ ʵʬʠʨʝ 38 400 ʙʦʜ. 
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4 ʈɽɾʀʄʓ ʈɸɹʆʊʓ ʄʆɼʋʃʗ 
ʄʦʜʫʣʴ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ: 

¶ ʨʝʞʠʤ çʀʥʠʮʠʘʣʠʟʘʮʠʷè (ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ); 

¶ ʨʝʞʠʤ çʂʦʤʘʥʜʥrʡè (ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ); 

¶ ʨʝʞʠʤ çʊɽʉʊè (ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ); 

¶ ʦʜʠʥ ʠʟ ʨʝʞʠʤʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: çʇʨʦʟʨʘʯʥʳʡè, çʇʘʢʝʪʥʳʡ #1è 

(ʤʦʜʫʣʴ ­ ʪʝʨʤʠʥʘʣ), çʇʘʢʝʪʥʳʡ #2è (ʤʦʜʫʣʴ « ʪʝʨʤʠʥʘʣ), çʇʨʷʤʦʡ 
ʜʦʩʪʫʧè. 

 
çʆʩʥʦʚʥʳʤè (ʨʘʙʦʯʠʤ) ʨʝʞʠʤʦʤ ʤʦʜʫʣʷ ʷʚʣʷʝʪʩʷ ʦʜʠʥ ʠʟ ʨʝʞʠʤʦʚ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ. ʆʩʪʘʣʴʥʳʝ ʨʝʞʠʤʳ ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ 
ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ʇʨʠ ʧʦʜʘʯʝ ʧʠʪʘʥʠʷ ʤʦʜʫʣʴ ʘʥʘʣʠʟʠʨʫʝʪ ʬʣʘʛ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ çʇʨʷʤʦʡ 
ʜʦʩʪʫʧè (ʩʤ. ʨʘʟʜʝʣ çɸʢʪʠʚʠʟʘʮʠʷ ʨʝʞʠʤʘ çʇʨʷʤʦʡ ʜʦʩʪʫʧè) ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʵʪʦʪ 
ʨʝʞʠʤ, ʝʩʣʠ ʬʣʘʛ ʫʩʪʘʥʦʚʣʝʥ. ʀʥʘʯʝ ʤʦʜʫʣʴ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʢʦʤʘʥʜʦʡ $MDA. 

 
ʇʝʨʝʭʦʜ ʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʨʝʞʠʤʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʛʥʘʣʘ 

CFG (ʢʥʦʧʢʘ CFG ʥʘ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʝ). 

4.1 ʈɽɾʀʄ çʀʅʀʎʀɸʃʀɿɸʎʀʗè 

ɺ ʜʘʥʥʳʡ "ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ" ʨʝʞʠʤ ʤʦʜʫʣʴ ʧʝʨʝʭʦʜʠʪ ʩʨʘʟʫ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ 
ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʙʨʦʩʝ ʤʦʜʫʣʷ ʩʠʛʥʘʣʦʤ RESET ʠʣʠ ʢʦʤʘʥʜʦʡ $R ʠʟ ʢʦʤʘʥʜʥʦʛʦ 
ʨʝʞʠʤʘ. 

ɺ ʨʝʞʠʤʝ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ: 

¶ ʥʘʯʘʣʴʥʘʷ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ʟʥʘʯʝʥʠʷʤʠ 
ʭʨʘʥʷʱʠʤʠʩʷ ʚ ʕʅʆɿʋ; 

¶ ʘʥʘʣʠʟ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ CFG ʧʨʠ ʧʦʜʘʯʝ ʧʠʪʘʥʠʷ (ʠʣʠ ʩʙʨʦʩʝ). 
 
ʀʟ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʤʦʜʫʣʴ ʧʝʨʝʭʦʜʠʪ: 

¶ ʚ ʦʜʠʥ ʠʟ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ (ʝʩʣʠ ʧʨʠ ʧʦʜʘʯʝ ʧʠʪʘʥʠʷ ʙʳʣʘ 
ʥʘʞʘʪʘ ʢʥʦʧʢʘ CFG); 

¶ ʚ ʦʜʠʥ ʠʟ ʨʝʞʠʤʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʢʦʤʘʥʜʦʡ $MDA. 

4.2 ʈɽɾʀʄ çʂʆʄɸʅɼʅʓʁè 
ɺ ʜʘʥʥʳʡ ʨʝʞʠʤ ʤʦʜʫʣʴ ʤʦʞʝʪ ʧʝʨʝʡʪʠ: 

¶ ʠʟ ʨʝʞʠʤʘ çʀʥʠʮʠʘʣʠʟʘʮʠʷè ʧʨʠ ʦʪʧʫʩʢʘʥʠʠ ʥʘʞʘʪʦʡ ʧʨʠ ʧʦʜʘʯʝ ʧʠʪʘʥʠʷ 
ʢʥʦʧʢʠ CFG ʚ ʩʦʩʪʦʷʥʠʠ ST3 (ʩʤ. ʨʘʟʜʝʣ "ʆʪʣʘʜʦʯʥʘʷ ʧʣʘʪʘ"); 

¶ ʠʟ ʣʶʙʦʛʦ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʢʨʦʤʝ ʨʝʞʠʤʘ çʇʨʷʤʦʡ ʜʦʩʪʫʧè) ʧʨʠ 
ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ CFG; 

¶ ʠʟ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʢʨʦʤʝ ʨʝʞʠʤʘ çʇʨʷʤʦʡ ʜʦʩʪʫʧè ʠʣʠ 
çʇʘʢʝʪʥʳʡ#2è) ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʪʨʝʭ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʠʤʚʦʣʦʚ ç+è ʩ ʠʥʪʝʨʚʘʣʦʤ ʤʝʞʜʫ ʩʠʤʚʦʣʘʤʠ (1é3) ʩ. 
ʂʘʢ ʤʠʥʠʤʫʤ 2 ʩ ʜʦ ʥʘʯʘʣʘ ʠ 2 ʩ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
ʩʠʤʚʦʣʦʚ ç+è ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʠʢʘʢʠʭ ʜʨʫʛʠʭ ʩʠʤʚʦʣʦʚ; 

¶ ʠʟ ʨʝʞʠʤʘ çʇʘʢʝʪʥʳʡ#2è ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʢʦʤʘʥʜʳ ʛʨʫʧʧʳ 03. 
 
ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʦʜʫʣʴ ʧʝʨʝʭʦʜʠʪ ʚ ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ ʩ ʟʘʚʝʜʦʤʦ ʠʟʚʝʩʪʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦ ʫʤʦʣʯʘʥʠʶ: 9600, 8N1. ɺ ʦʩʪʘʣʴʥʳʭ 
ʩʣʫʯʘʷʭ ʧʘʨʘʤʝʪʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʥʝʝ ʟʘʜʘʥʥʳʤʠ 
ʢʦʤʘʥʜʦʡ $COM ʟʥʘʯʝʥʠʷʤʠ. 
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ʇʨʠ ʧʝʨʝʭʦʜʝ ʚ ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ ʥʘ ʢʦʥʪʘʢʪʝ CMD_LED ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʣʦʛʠʯʝʩʢʘʷ ç1è (ʟʘʛʦʨʘʝʪʩʷ ʩʚʝʪʦʜʠʦʜ CFG ʥʘ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʝ) ʠ ʥʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʚʳʚʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʩʣʝʜʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ: 

 

 
 
ɺ ʢʦʤʘʥʜʥʦʤ ʨʝʞʠʤʝ ʚʥʝʰʥʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʝʨʝʜʘʚʘʷ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ 

ʠʥʪʝʨʬʝʡʩʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʘʥʜʳ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʨʘʟʣʠʯʥʳʝ 
ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʤʦʜʫʣʷ. 

ɺʩʝ ʢʦʤʘʥʜʳ, ʧʦʩʳʣʘʝʤʳʝ ʚ ʤʦʜʫʣʴ, ʜʦʣʞʥ  rʥʘʯʠʥʘʪʴʩʷ ʩ ʧʨʝʬʠʢʩʘ $(0x24) ʠ 
ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʩʠʤʚʦʣʘʤʠ CR ʠ LF (0x0D,0x0A) - ʢʣʘʚʠʰʘ Enter. ʂʦʤʘʥʜʳ ʜʦʣʞʥʳ 
ʚʚʦʜʠʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʤʚʦʣʦʚ ʚ ʚʝʨʭʥʝʤ ʨʝʛʠʩʪʨʝ. ɼʦʧʫʩʢʘʝʪʩʷ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʚʦʜʠʤʦʡ ʢʦʤʘʥʜʳ (ʜʦ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ Enter) ʩ ʧʦʤʦʱʴʶ 
ʩʣʝʜʫʶʱʠʭ ʢʣʘʚʠʰ: 

¶ Backspace (çɿʘʙʦʡè) - ʦʪʤʝʥʷʝʪ ʧʦʩʣʝʜʥʠʡ ʚʚʝʜʝʥʥʳʡ ʩʠʤʚʦʣ; 

¶ Escape (çʆʪʤʝʥʘè) - ʦʪʤʝʥʷʝʪ ʚʩ ʁ ʚʚʝʜʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪ ɹ
ʩʠʤʚʦʣʦʚ. 

 
ɺ ʩʣʫʯʘʝ ʚʚʦʜʘ ʥʝʠʟʚʝʩʪʥʦʡ ʤʦʜʫʣʶ ʢʦʤʘʥʜʳ ʚʳʚʦʜʠʪʩʷ ʩʦʦʙʱʝʥʠʝ ER>. 
ɽʩʣʠ ʢʦʤʘʥʜʘ ʚʚʝʜʝʥʘ ʧʨʘʚʠʣʴʥʦ, ʥʦ ʩʦʜʝʨʞʠʪ ʥʝʢʦʨʨʝʢʪʥʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ??>. 
ɽʩʣʠ ʢʦʤʘʥʜʘ ʠ ʧʘʨʘʤʝʪʨʳ ʚʝʨʥʳ, ʚʳʜʘʝʪʩʷ ʩʪʨʦʢʘ OK>. 
ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʢʦʤʘʥʜ ʤʦʜʫʣʷ ʧʨʠʚʝʜʝʥʦ ʚ ʨʘʟʜʝʣʝ çʂʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ 

ʤʦʜʫʣʝʤè. 

4.3 ʈɽɾʀʄ ʉʄɽʅʓ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ (ʇʆ) 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʤʝʥʠʪʴ ʚʝʨʩʠʶ ʇʆ (ʦʙʥʦʚʣʝʥʠʝ 
ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ) ʤʦʜʫʣʷ ʩ ʧʦʤʦʱʴʶ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʪʝʨʤʠʥʘʣʴʥʦʡ 
ʧʨʦʛʨʘʤʤʦʡ. 

ɺ ʨʝʞʠʤ ʩʤʝʥʳ ʇʆ ʤʦʜʫʣʴ ʧʝʨʝʭʦʜʠʪ ʠʟ ʨʝʞʠʤʘ çʀʥʠʮʠʘʣʠʟʘʮʠʷè ʧʨʠ 
ʦʪʧʫʩʢʘʥʠʠ ʥʘʞʘʪʦʡ ʧʨʠ ʧʦʜʘʯʝ ʧʠʪʘʥʠ ̫ʢʥʦʧʢʠ CFG ʥʘ ʪʝʩʪʦʚʦʡ ʧʣʘʪʝ ʚ ʩʦʩʪʦʷʥʠʠ 
ST4 (ʩʤ. ʨʘʟʜʝʣ "ʆʪʣʘʜʦʯʥʘʷ ʧʣʘʪʘ"). 

ɺ ʨʝʞʠʤʝ ʩʤʝʥʳ ʇʆ ʤʦʜʝʤ ʚʳʜʘʩʪ ʚ ʪʝʨʤʠʥʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʨʠʤʝʨʥʦ ʪʘʢʦʝ 
ʩʦʦʙʱʝʥʠʝ ʦ ʛʦʪʦʚʥʦʩʪʠ ʧʨʠʥʷʪʴ ʬʘʡʣ ʩ ʥʦʚʳʤ ʇʆ: 

 

 
¶ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʝʨʝʜʘʯʘ ʬʘʡʣʦʚè ʦʪʧʨʘʚʴʪʝ ʚ ʤʦʜʝʤ ʬʘʡʣ ʩ 
ʥʫʞʥʦʡ ʚʝʨʩʠʝʡ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʚ ʧʨʦʪʦʢʦʣʝ Xmodem-CRC ʠ ʜʦʞʜʠʪʝʩʴ 
ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʜʘʯʠ. 

 

 
ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʝʨʝʜʘʯʠ ʬʘʡʣʘ ʤʦʜʝʤ ʚʳʜʘʩʪ ʚ ʪʝʨʤʠʥʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʩʪʨʦʢʫ ʚʠʜʘ SXXXX, ʛʜʝ ʍʍʍʍ ð ʢʦʣʠʯʝʩʪʚʦ ʦʙʥʦʚʣʝʥʥʳʭ ʙʣʦʢʦʚ. ɽʩʣʠ ʍʍʍʍ=0000, 
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ʟʥʘʯʠʪ ʚ ʤʦʜʝʤ ʧʝʨʝʜʘʣʠ ʬʘʡʣ ʩ ʪʦʡ ʞʝ ʚʝʨʩʠʝʡ ʇʆ, ʯʪʦ ʠ ʙʳʣʘ ʫ ʤʦʜʝʤʘ ʜʦ ʧʦʧʳʪʢʠ 
ʦʙʥʦʚʣʝʥʠʷ. 

4.4 ʈɽɾʀʄ çʊɽʉʊè 
ʈʝʞʠʤ çʊʝʩʪè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷ.  
ɺ ʵʪʦʪ ʨʝʞʠʤ ʤʦʜʫʣʴ ʚʭʦʜʠʪ ʠʟ ʨʝʞʠʤʘ çʀʥʠʮʠʘʣʠʟʘʮʠʷè ʧʨʠ ʦʪʧʫʩʢʘʥʠʠ 

ʥʘʞʘʪʦʡ ʧʨʠ ʧʦʜʘʯʝ ʧʠʪʘʥʠʷ ʢʥʦʧʢʠ CFG ʚ ʩʦʩʪʦʷʥʠʠ ST2 (ʩʤ. ʨʘʟʜʝʣ "ʆʪʣʘʜʦʯʥʘʷ 
ʧʣʘʪʘ"). ɺʦʡʪʠ ʚ ʨʝʞʠʤ çʊʝʩʪè ʤʦʞʥʦ ʪʘʢʞʝ ʠʟ ʢʦʤʘʥʜʥʦʛʦ ʨʝʞʠʤʘ ʩ ʧʦʤʦʱʴʶ 
ʢʦʤʘʥʜʳ $TEST 3. 

ɺ ʨʝʞʠʤʝ çʊʝʩʪè ʤʦʜʫʣʴ ʮʠʢʣʠʯʝʩʢʠ ʧʝʨʝʜʘʝʪ ʚ ʵʬʠʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʜʘʥʥʳʭ, ʟʘʧʠʩʘʥʥʳʭ ʚ ʨʝʛʠʩʪʨʘʭ ʧʦ ʘʜʨʝʩʘʤ $FCé$FF (ʩʤ. ʨʘʟʜʝʣ çɼʘʥʥʳʝ ʜʣʷ 
ʢʦʤʘʥʜʳ $TESTè). 

ɼʣ ̫ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ çʊʝʩʪè ʩʣʝʜʫʝʪ çʧʝʨʝʩʙʨʦʩʠʪʴè ʤʦʜʫʣʴ. 

4.5 ʈɽɾʀʄ ʇɽʈɽɼɸʏʀ ɼɸʅʅʓʍ çʇʈʆɿʈɸʏʅʓʁè 

ɺ ʜʘʥʥʳʡ ʨʝʞʠʤ ʤʦʜʫʣʴ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʧʨʠ 
ʫʩʣʦʚʠʠ, ʯʪʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʛ ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʞʠʤʘ çʇʨʷʤʦʡ ʜʦʩʪʫʧè (ʩʤ. ʨʘʟʜʝʣ 
çɸʢʪʠʚʠʟʘʮʠʷ ʨʝʞʠʤʘ çʇʨʷʤʦʡ ʜʦʩʪʫʧè) ʠ ʫʩʪʘʥʦʚʣʝʥ ʨʝʞʠʤ çʇʨʦʟʨʘʯʥʳʡè ʢʦʤʘʥʜʦʡ 
$MDA: 

¶ ʠʟ ʨʝʞʠʤʘ çʀʥʠʮʠʘʣʠʟʘʮʠʷè ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʨʠ ʧʦʜʘʯʝ ʧʠʪʘʥʠʷ ʥʝ ʙʳʣʘ ʥʘʞʘʪʘ 
ʢʥʦʧʢʘ CFG; 

¶ ʠʟ ʢʦʤʘʥʜʥʦʛʦ ʨʝʞʠʤʘ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ $E ʠʣʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ CFG. 
 
ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʦʙʨʘʟʦʚʘʥʥʳʡ ʤʦʜʫʣʷʤʠ ʢʘʥʘʣ ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ çʩʢʨʳʪè 

ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ: 

¶ ɺʩʝ ʜʘʥʥʳʝ, ʧʦʩʪʫʧʠʚʰʠʝ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʦʜʫʣʷ, ʜʦʩʪʘʚʣʷʶʪʩʷ ʥʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʘʜʨʝʩʫʝʤʦʛʦ ʤʦʜʫʣʷ (ʠʣʠ ʤʦʜʫʣʝʡ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʠʣʠ ʛʨʫʧʧʦʚʦʡ ʘʜʨʝʩ), ʠ ʥʘʦʙʦʨʦʪ; 

¶ ɺʩʝ ʜʘʥʥʳʝ, ʧʨʠʥʷʪʳʝ ʠʟ ʵʬʠʨʘ, ʚʳʜʘʶʪʩʷ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʦʜʫʣʷ, 
ʝʩʣʠ ʘʜʨʝʩʦʚʘʥʳ ʝʤʫ. 

 
ʊʘʢʦʡ ʨʝʞʠʤ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʘʜʨʝʩʘʮʠʷ ʠ 

ʣʦʛʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʲʝʢʪʦʚ ʚ ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ 
ʫʨʦʚʥʝ ʚʥʝhʥʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʤʦʜʫʣʝʡ ʚ ʫʞʝ 
ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ ʤʝʥʷʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ 
ʫʞʝ ʨʘʙʦʪʘʶʱʝʡ ʩʠʩʪʝʤʝ. 

ɺ ʨʝʞʠʤʝ çʇʨʦʟʨʘʯʥʳʡè ʢʘʥʘʣ ʩʚ̫ʟʠ ʤʦʜʫʣʴ-ʤʦʜʫʣʴ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʫʜʣʠʥʠʪʝʣʝʤ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩ ʥʝʢʦʪʦʨʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ: 

¶ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥrʭ ʚ ʢʘʥʘʣʝ ʩʫʱʝʩʪʚʫʶʪ ʟʘʜʝʨʞʢʠ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ 
ʩʢʦʨʦʩʪʠ ʜʘʥʥʳʭ ʚ ʵʬʠʨʝ, ʨʝʞʠʤʘ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ, ʚʨʝʤʝʥʠ 
ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʨʠʝʤ/ʧʝʨʝʜʘʯʘ ʠ ʪ.ʜ.; 

¶ ʤʦʜʫʣʴ ʥʝ ʤʦʞʝʪ ʚʳʜʘʪʴ ʜʘʥʥʳʝ ʚ ʵʬʠʨ çʩʧʣʦʰʥʳʤ ʧʦʪʦʢʦʤè, ʢʘʢ ʦʥʠ ʧʦʩʪʫʧʘʶʪ 
ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ, ʘ ʨʘʟʙʠʚʘʝʪ ʚʭʦʜʥʦʡ ʧʦʪʦʢ ʥʘ ʧʦʨʮʠʠ (çʧʘʢʝʪʳè) 
ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ (ʜʦ 256 ʙʘʡʪ, ʩʤ. ʨʘʟʜʝʣ ç$PLEN - ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʘʢʝʪʘ 
ʜʘʥʥʳʭ ʚ ʵʬʠʨʝè). ʇʦʵʪʦʤʫ ʧʨʠ ʧʝʨʝʜʘʯʝ ʙʣʦʢʦʚ ʜʘʥʥʳʭ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ 
ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ ʧʘʢʝʪʘ ʚ ʵʬʠʨʝ, ʥʘ ʧʨʠʝʤʥʦʤ ʢʦʥʮʝ ʜʘʥʥʳʝ ʪʘʢʞʝ ʧʦʷʚʣʷʶʪʩʷ 
çʧʦʨʮʠʷʤʠè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʩ 
ʦʙʲʝʜʠʥʝʥʠʝʤ ʪʘʢʠʭ ʧʘʢʝʪʦʚ ʚ ʝʜʠʥʳʡ ʙʣʦʢ (ʚ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ), ʝʩʣʠ 
ʦʙʲʝʢʪʳ ʚ ʩʠʩʪʝʤʝ ʨʘʚʥʦʧʨʘʚʥʳ, ʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʣʶʙʦʡ ʤʦʜʫʣʴ ʤʦʞʝʪ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʜʘʯʫ ʩʚʦʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʈʝʰʝʥʠʝ ʪʘʢʦʡ ʧʨʦʙʣʝʤʳ, ʝʩʣʠ ʦʥʘ 
ʚʦʟʥʠʢʘʝʪ, ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩʠʩʪʝʤʳ ʠʣʠ c ʧʦʤʦʱʴʶ 
ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʞʠʤʘ ʢʦʥʢʘʪʝʥʘʮʠʠ ʜʘʥʥʳʭ ʩʤ. çɹʫʬʝʨʠʟʘʮʠʷ ʧʨʠʥʷʪʳʭ ʠʟ ʵʬʠʨʘ 
ʜʘʥʥʳʭ. ʂʦʥʢʘʪʝʥʘʮʠʷ ʜʘʥʥʳʭè. 

 
ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʚ ʵʬʠʨ ʥʘʯʠʥʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 
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¶ ʧʨʦʰʣʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʩ ʤʦʤʝʥʪʘ ʧʨʠʝʤʘ ʧʝʨʚʦʛʦ ʠʣʠ 
ʧʦʩʣʝʜʥʝʛʦ ʙʘʡʪʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ (ʩʤ. ʨʘʟʜʝʣ ç$PACT - 
ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʧʘʢʝʪʘ ʥʝʧʦʣʥʦʡ ʜʣʠʥʳ ʚ ʧʝʨʝʜʘʶʱʝʤ ʙʫʬʝʨʝ ʤʦʜʫʣʷè); 

¶ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʧʦʣʫʯʝʥ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʡ ʢʦʤʘʥʜʦʡ $EODS ʩʠʤʚʦʣ 
ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʝʩʣʠ ʨʘʟʨʝʰʝʥ ʨʝʞʠʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʩʠʤʚʦʣʫ $EODS). 
ɺʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʘʤʦʛʦ ʩʠʤʚʦʣʘ EODS ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʣʘʛʦʤ TxEODS, 
ʟʘʜʘʚʘʝʤʦʛʦ ʢʦʤʘʥʜʦʡ $MDA; 

¶ ʚʥʫʪʨʝʥʥʠʡ ʙʫʬʝʨ ʤʦʜʫʣʷ ʥʘ ʠʩʭʦʜʷʱʠʝ ʜʘʥʥʳʝ ʧʦʣʦʥ. 
 
ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʩʣʫʯʘʝʚ ʧʝʨʝʜʘʯʘ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ, ʝʩʣʠ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʙʫʬʝʨʝ ʤʦʜʫʣʷ ʥʘʭʦʜʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 
ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪ ʜʣʷ ʦʜʥʦʛʦ ʧʘʢʝʪʘ (ʬʣʘʛ bFullPacActionDis ʢʦʤʘʥʜʳ 
$MDA). 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʝʤʘ ʜʘʥʥʳʭ ʦʪ DTE ʤʦʜʫʣʴ ʧʨʠʥʠʤʘʝʪ ʜʘʥʥʳʝ ʠʟ ʵʬʠʨʘ. ɽʩʣʠ 
ʧʨʠʥʷʪʳʡ ʧʘʢʝʪ ʘʜʨʝʩʦʚʘʥ ʤʦʜʫʣʶ (ʩʤ. ʨʘʟʜʝʣ çɸʜʨʝʩʘʮʠʷ ʠ ʧʨʠʤʝʨʳ ʦʨʛʘʥʠʟʘʮʠʠ 
ʩʝʪʝʡè) ʠ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʧʘʢʝʪʝ, ʥʝ ʩʦʜʝʨʞʠʪ ʦʰʠʙʦʢ, ʦʥʘ 
ʟʘʧʠʩʳʚʘʝʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʠʡ ʙʫʬʝʨ ʤʦʜʫʣʷ ʠ ʧʨʠ ʧʝʨʚʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʝʪʩʷ ʥʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ. 

4.6 ʈɽɾʀʄ ʇɽʈɽɼɸʏʀ ɼɸʅʅʓʍ çʇɸʂɽʊʅʓʁè 

ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʫʣʷ ʚ ʨʝʞʠʤʝ çʇʨʦʟʨʘʯʥʳʡè ʢʘʥʘʣ 
ʩʚʷʟʠ ʩʢʨʳʪ ʦʪ ʚʥʝʰʥʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʚʩʝ, ʯʪʦ ʧʨʠʭʦʜʠʪ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ 
ʤʦʜʫʣʷ, ʧʝʨʝʜʘʝʪʩʷ ʚ ʵʬʠʨ, ʘ ʚʩʝ, ʯʪʦ ʧʨʠʥʠʤʘʝʪʩʷ ʠʟ ʵʬʠʨʘ, ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ. ʊʘʢʦʡ ʨʝʞʠʤ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 
ʘʜʨʝʩʘʮʠ ̫ʠ ʣʦʛʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʲʝʢʪʦʚ ʚ ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘ ʙʦʣʝʝ 
ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʚʥʝʰʥʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʦʡ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʧʨʠ ʢʦʪʦʨʦʤ 
ʣʦʛʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʘʜʨʝʩʘʮʠʶ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘ ʫʨʦʚʥʝ 
ʤʦʜʫʣʝʡ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʨʝʞʠʤ çʇʘʢʝʪʥʳʡè. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʞʠʤʘ çʇʘʢʝʪʥʳʡè ʧʦʟʚʦʣʷʝʪ ʘʜʨʝʩʦʚʘʪʴ ʜʘʥʥʳʝ ʢʦʥʢʨʝʪʥʦʤʫ 
ʤʦʜʫʣʶ (ʤʦʜʫʣʷʤ) ʠ ʟʥʘʪʴ, ʦʪ ʢʘʢʦʛʦ ʤʦʜʫʣʷ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʠʟ ʵʬʠʨʘ ʙʝʟ ʚʭʦʜʘ ʚ 
ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ ʠ ʠʟʤʝʥʝʥʠʷ ʘʜʨʝʩʘ TXID (ʢʦʤʘʥʜʘ $TXID). 

ʅʘʟʚʘʥʠʝ ʨʝʞʠʤʘ çʇʘʢʝʪʥʳʡè ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʙʦʪʳ ʤʦʜʫʣʝʡ 
ʚ ʵʬʠʨʝ (ʜʘʥʥʳʡ ʨʝʞʠʤ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʪʦʣʴʢʦ ʢ ʦʙʤʝʥʫ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʤʦʜʫʣʝʤ ʠ 
ʚʥʝʰʥʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ) ʠ ʦʟʥʘʯʘʝʪ ʣʠʰʴ, ʯʪʦ 
ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʤʦʜʫʣʴ ʦʞʠʜʘʝʪ ʥʘ ʩʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ (ʠ ʢʦʪʦʨʳʝ ʚʳʜʘʝʪ 
ʥʘ ʧʦʨʪ ʧʨʠ ʧʨʠʝʤʝ ʠʟ ʵʬʠʨʘ), ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ï çʧʘʢʝʪè). 

ʈʘʙʦʪʘ ʤʦʜʫʣʷ ʚ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ ʥʠʢʘʢ ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʫʜʘʣʝʥʥʦʛʦ 
ʤʦʜʫʣʷ, ʨʝʞʠʤ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʧʘʢʝʪʥʳʤ ʠ ʧʨʦʟʨʘʯʥʳʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ çʥʘʧʨʘʚʣʝʥʠʷè ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʧʘʢʝʪʥʳʭ ʨʝʞʠʤʘ: 

¶ ʚ ʩʪʦʨʦʥʫ ʤʦʜʫʣʷ (DCE) ʧʘʢʝʪʥʳʡ ʨʝʞʠʤ ʥʘʟʳʚʘʝʪʩʷ çʇʘʢʝʪʥʳʡ #2è. ɺ ʵʪʦʤ 
ʨʝʞʠʤʝ ʜʘʥʥʳʝ, ʧʦʜʘʚʘʝʤʳʝ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʤʦʜʫʣʷ, ʜʦʣʞʥʳ 
ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʦʨʤʘʪ (ʩʪʨʫʢʪʫʨʫ); 

¶ ʚ ʩʪʦʨʦʥʫ ʚʥʝʰʥʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (DTE) ï çʇʘʢʝʪʥʳʡ #1è. ɺ ʵʪʦʤ ʨʝʞʠʤʝ 
ʧʨʠʥʷʪʳʝ ʠʟ ʵʬʠʨʘ ʜʘʥʥʳʝ ʤʦʜʫʣʴ ʚʳʜʘʝʪ ʥʘ ʩʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʚ 
ʦʧʨʝʜʝʣʝʥʥʦʤ ʬʦʨʤʘʪʝ. 
ʆʙʘ ʨʝʞʠʤʘ ʤʦʛʫʪ ʙʳʪʴ ʘʢʪʠʚʠʟʠʨʦʚʘʥʳ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʩʤ. ʨʘʟʜʝʣ 

ç$MDA - ʨʝʞʠʤ ʨʘʙʦʪʳ ʤʦʜʫʣʷè), ʥʘʧʨʠʤʝʨ, ʚ ʩʪʦʨʦʥʫ ʤʦʜʫʣʷ (DCE) ʤʦʞʝʪ ʙʳʪʴ 
ʧʨʦʟʨʘʯʥʳʡ ʨʝʞʠʤ, ʘ ʚ ʩʪʦʨʦʥʫ DTE ï çʇʘʢʝʪʥʳʡ #1è ʠ ʥʘʦʙʦʨʦʪ. 

ɺ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ ʠʤʝʝʪʩʷ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ 
(ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ) ʢʘʢ ʣʦʢʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʫʜʘʣʝʥʥʦʛʦ (ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ) ʤʦʜʫʣʷ. 
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ɺ ʧʘʢʝʪʥʳʡ ʨʝʞʠʤ ʤʦʜʫʣʴ ʧʝʨʝʭʦʜʠʪ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʛ 
ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʞʠʤʘ çʇʨʷʤʦʡ ʜʦʩʪʫʧè (ʩʤ. ʨʘʟʜʝʣ çɸʢʪʠʚʠʟʘʮʠʷ ʨʝʞʠʤʘ çʇʨʷʤʦʡ 
ʜʦʩʪʫʧè), ʘ ʚ ʨʝʛʠʩʪʨʝ $MDA ʫʩʪʘʥʦʚʣʝʥʳ ʙʠʪʳ ʚʢʣʶʯʝʥʠʷ ʥʫʞʥʦʛʦ ʧʘʢʝʪʥʦʛʦ ʨʝʞʠʤʘ 
ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʦʚ: 

¶ ʠʟ ʨʝʞʠʤʘ çʀʥʠʮʠʘʣʠʟʘʮʠʷè ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʰʠʙʦʢ ʚ ʪʝʩʪʝ ʧʘʤʷʪʠ ʠ ʧʨʠ 
ʫʩʣʦʚʠʠ, ʯʪʦ ʧʨʠ ʧʦʜʘʯʝ ʧʠʪʘʥʠʷ ʥʝ ʙʳʣʘ ʥʘʞʘʪʘ ʢʥʦʧʢʘ CONFIG; 

¶ ʠʟ ʢʦʤʘʥʜʥʦʛʦ ʨʝʞʠʤʘ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ $E ʠʣʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ CONFIG. 
 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʢʝʪʥʦʛʦ ʨʝʞʠʤʘ ʜʘʥʥʳʝ, ʥʘʧʨʘʚʣʷʝʤʳʝ ʚ ʤʦʜʫʣ ɹʚʥʝʰʥʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ (ʚʳʜʘʚʘʝʤʳʝ ʤʦʜʫʣʝʤ ʜʣʷ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ) ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ 
ʠʥʪʝʨʬʝʡʩʫ, ʚ ʦʙʱʝʤ ʚʠʜʝ ʜʦʣʞʥʳ ʠʤʝʪʴ (ʠʤʝʶʪ) ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ (ʟʜʝʩʴ ʠ 
ʜʘʣʝʝ ʧʨʠʥʠʤʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ HASFs ï Hex ʩʠʤʚʦʣ ʚ ʚʝʨʭʥʝʤ ʨʝʛʠʩʪʨʝ ʚ ʬʦʨʤʘʪʝ 
ASCII): 

DLE, STX, NETID, CMD, {DATA}, DLE, ETX, ʛʜʝ 
DLE - ʩʠʤʚʦʣ ç$è; 
STX - ʩʠʤʚʦʣ ç<è; 
NETID ï ʘʜʨʝʩ ʤʦʜʫʣʷ ʚ ʩʝʪʠ RS-485 ʠʣʠ RS-232 ʚ ʬʦʨʤʘʪʝ 4 HASFs (ʨʘʚʝʥ 

ʘʜʨʝʩʫ, ʟʘʜʘʚʘʝʤʦʤʫ ʢʦʤʘʥʜʦʡ $MYID ʜʣʷ ʨʘʜʠʦʩʝʪʠ); 
CMD ï ʢʦʤʘʥʜʘ ʧʘʢʝʪʘ ʚ ʬʦʨʤʘʪʝ 2 HASFs; 
DATA ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ; 
ETX - ʩʠʤʚʦʣ ç>è. 
 

 

ɽʩʣʠ ʚ ʧʦʣʝ çDATAè ʚʩʪʨʝʯʘʝʪʩʷ ʩʠʤʚʦʣ ç$è, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʦʥ 
ʜʦʣʞʝʥ ʙʳʪʴ ʜʫʙʣʠʨʦʚʘʥ. 

 
ɺʩʝ ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʤʚʦʣʳ (NETID, CMD ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʜʘʥʥʳʝ) 

ʧʝʨʝʜʘʶʪʩʷ ʚ HEX ʬʦʨʤʘʪʝ ʚ ʢʦʜʝ ASCII ʚʝʨʭʥʝʛʦ ʨʝʛʠʩʪʨʘ (ó0ôéô9ô, óAôéôFô). 
ʇʘʨʘʤʝʪʨ NETID ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʘʜʨʝʩʘʮʠʠ ʤʦʜʫʣʝʡ ʚʥʫʪʨʠ ʩʝʪʠ RS-485. ɽʩʣʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝ ʧʦ RS-232, ʥʘʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ NETID ʪʝʨʷʝʪ ʩʚʦʡ ʩʤʳʩʣ, 
ʦʜʥʘʢʦ ʦʥ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʜʦʣʞʝʥ ʙʳʪʴ ʢʦʨʨʝʢʪʥʦ ʫʩʪʘʥʦʚʣʝʥ. 

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʚ ʩʝʪʠ RS-485 ʚ ʥʘʩʪʦʷʱʝʡ ʚʝʨʩʠʠ ʇʆ ʤʦʜʫʣʷ ʥʝ 
ʨʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʣʣʠʟʠʡ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʙʦʪʝ ʩ ʤʦʜʫʣʷʤʠ, 
ʧʦʜʢʣʶʯʝʥʥʳʤ ʚ ʩʝʪʴ RS-485, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʭʦʜʠʪʴ ʚ ʩʝʘʥʩ ʩʚʷʟʠ ʩ 
ʢʘʞʜʳʤ ʤʦʜʫʣʝʤ, ʠ ʥʝ ʧʦʩʳʣʘʪʴ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʧʘʢʝʪʦʚ ʜʣʷ ʛʨʫʧʧʳ ʤʦʜʫʣʝʡ, 
ʨʘʙʦʪʘʶʱʠʭ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʩʝʪʠ RS-485. ɼʘʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʪʘʢʞʝ ʢʘʩʘʝʪʩʷ ʠ 
ʧʨʦʟʨʘʯʥʦʛʦ ʨʝʞʠʤʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʤ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʚ ʨʝʞʠʤʝ RS-232 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʨʝʞʠʤʝ çʇʨʦʟʨʘʯʥʳʡè (ʩ ʧʦʤʦʱʴʶ ʩʠʛʥʘʣʘ RTS/CTS). 

 

4.6.1 ʈɽɾʀʄ ʇɽʈɽɼɸʏʀ ɼɸʅʅʓʍ çʇɸʂɽʊʅʓʁ #1è (DCE - DTE) 
 
ʂʦʤʘʥʜʳ ʨʝʞʠʤʘ çʇʘʢʝʪʥʳʡ #1è 
 

ʂʦʤʘʥʜʘ: ó00ô / $<NETID,00,TO_ID,FROM_ID,DATA$> 
ɿʥʘʯʝʥʠʝ: ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʘʢʝʪ ʦʪ ʤʦʜʫʣʷ FROM_ID ʤʦʜʫʣʶ TO_ID. 

 
ʇʨʠʤʝʯʘʥʠʝ: ʈʘʟʤʝʨ ʧʦʣʷ DATA ʥʝ ʙʦʣʝʝ 256 ʙʘʡʪ. ɼʣ ̫ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʜʘʥʥʳʭ ʩʠʤʚʦʣʳ 

ç$è ʚ ʧʦʣʝ DATA ʜʫʙʣʠʨʫʶʪʩʷ. 
 

ʇʨʠʤʝʨ: $<00010000011234hello$> - ʜʘʥʥʳʝ ñhelloò ʦʪ ʤʦʜʫʣʷ 1234 ʤʦʜʫʣʶ 0001. 
$<000100FFFF1234hello$> - ʜʘʥʥʳʝ ñhelloò ʦʪ ʤʦʜʫʣʷ 1234. ɼʘʥʥʳʝ ʧʝʨʝʜʘʥʳ ʚ 
ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ. 
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ʂʦʤʘʥʜʘ: ó1xô / $<NETID,1x, DATA$> 
ɿʥʘʯʝʥʠʝ: ʂʦʤʘʥʜʘ 10: 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 10AAAALLLL 
ʅʝʪ ʩʚʷʟʠ ʩ ʤʦʜʫʣʝʤ AAAA, ʧʦʪʝʨʷʥʦ LLLL ʙʘʡʪ ʜʘʥʥʳʭ. 
ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʚʳʜʘʝʪʩʷ ʧʦʩʣʝ ʟʘʜʘʥʥʦʛʦ ʢʦʤʘʥʜʦʡ $RETRY ʯʠʩʣʘ ʙʝʟʫʩʧʝʰʥʳʭ 
ʧʦʧʳʪʦʢ ʧʦʣʫʯʠʪʴ ʧʦʜʪʚʝʨʞʜʝʥʠʝ (ACK) ʦʙ ʫʩʧʝʰʥʦʤ ʧʨʠʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
(ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ) ʧʘʢʝʪʘ ʩ ʤʦʜʫʣʝʤ AAAA ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ çʇʘʢʝʪʥʳʡ #2è (DTE-DCE). 
ʅʝʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʤʦʜʫʣʝʤ AAAA ʜʘʥʥʳʝ ʪʝʨʷʶʪʩʷ. 
ʇʨʠʤʝʨ: $<0001 10 1234 001A$> - ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʩ ʤʦʜʫʣʝʤ 1234; 
ʧʦʪʝʨʷʥʦ 0x001A (26) ʙʘʡʪ ʜʘʥʥʳʭ. 
 
ʂʦʤʘʥʜʘ 11: 
ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 11AAAA 
ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʤʦʜʫʣʷʝʤ AAAA ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʝʥ. ɸʜʨʝʩ AAAA ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ 
ʛʨʫʧʧʦʚʳʤ, ʪʘʢ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ. 
 
ʇʨʠʤʝʨ: $<0001 11 1234$> - ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʤʦʜʫʣʝʤ 1234 ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʝʥ. 
 
ʂʦʤʘʥʜʘ 12: 
ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 12AAAALLLL 
ɿʥʘʯʝʥʠʝ AAAA, LLLL ï 4 HASFs 
ʄʦʜʫʣʴ AAAA ʥʝ ʦʪʚʝʯʘʝʪ, ʧʦʪʝʨʷʥʦ LLLL ʙʘʡʪ ʜʘʥʥʳʭ. 
ɼʘʥʥʦʝ ʩʦʦʙɦʝʥʠʝ ʚʳʜʘʝʪʩʷ ʧʦʩʣʝ ʟʘʜʘʥʥʦʛʦ ʢʦʤʘʥʜʦʡ $RETRY ʯʠʩʣʘ ʙʝʟʫʩʧʝʰʥʳʭ 

ʧʦʧʳʪʦʢ ʧʦʣʫʯʠʪʴ ʧʦʜʪʚʝʨʞʜʝʥʠʝ (ACK) ʦʙ ʫʩʧʝʰʥʦʤ ʧʨʠʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
(ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ) ʧʘʢʝʪʘ ʩ ʤʦʜʫʣʝʤ AAAA ʠ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ñʇʘʢʝʪʥrʡ #2ò (DTE-DCE). 
ʅʝ ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʤʦʜʫʣʝʤ AAAA ʜʘʥʥʳʝ ʪʝʨʷʶʪʩʷ. 
 
ʇʨʠʤʝʨ: $<0001 12 1234 001A$> - ʤʦʜʫʣ ɹ1234 ʥʝ ʦʪʚʝʯʘʝʪ; ʧʦʪʝʨʷʥʦ 0x001A (26) ʙʘʡʪ 
ʜʘʥʥʳʭ (ʧʨʦʙʝʣʳ ʚʩʪʘʚʣʝʥʳ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ). 
 

ʂʦʤʘʥʜʘ: ó20ô / $<NETID,20, TOID, DATA_SIZE_ GET$> 
ɿʥʘʯʝʥʠʝ: ʄʦʜʫʣʴ ʧʨʠʥʷʣ ʠʟ DTE ʫʩʪʨʦʡʩʪʚʘ DATA_SIZE_ GET ʙʘʡʪ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʤʦʜʫʣʶ TOID. 
 

ʇʨʠʤʝʯʘʥʠʝ: ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʚʳʜʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ çʇʘʢʝʪʥʳʡ #2è (DTE-DCE); ʦʥʦ ʷʚʣʷʝʪʩʷ 
ʣʦʢʘʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʦ ʧʨʠʝʤʝ ʜʘʥʥʳʭ. 
DATA_SIZE_ GET ï hex ʟʥʘʯʝʥʠʝ (4 ASCII ʮʠʬʨʳ). 
 

ʇʨʠʤʝʨ: $<0001201234001A$> - ʤʦʜʫʣʴ ʧʨʠʥʷʣ ʦʪ DTE 0x001A (26) ʙʘʡʪ ʜʘʥʥʳʭ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʦʜʫʣʶ 1234. 
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ʂʦʤʘʥʜʘ: ó30ô / $<NETID,3x, {DATA} $> 
ɿʥʘʯʝʥʠʝ: ʂʦʤʘʥʜʘ 30: 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 30 (ʧʦʣʝ DATA ʦʪʩʫʪʩʪʚʫʝʪ). 
ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʚʳʜʘʝʪʩʷ, ʝʩʣʠ ʤʦʜʫʣʴ ʧʨʠʥʷʣ ʩʦ ʩʪʦʨʦʥʳ DTE ʦʰʠʙʦʯʥʫʶ 
ʢʦʤʘʥʜʫ. ʂʦʤʘʥʜʘ ʩʯʠʪʘʝʪʩʷ ʦ ʠhʙʦʯʥʦʡ, ʝʩʣʠ ʩʪʘʨʰʠʡ ʧʦʣʫʙʘʡʪ ʟʥʘʯʝʥʠʷ 
ʢʦʤʘʥʜʳ ʨʘʚʝʥ 0, ʘ ʤʣʘʜʰʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʧʫʩʪʠʤʦʡ ʢʦʤʘʥʜʦʡ. ʉʧʠʩʦʢ 
ʜʦʩʪʫʧʥʳʭ ʢʦʤʘʥʜ ʩʤ. ʚ ʨʘʟʜʝʣʝ çʈʝʞʠʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ çʇʘʢʝʪʥʳʡ #2è (DTE 
- DCE)è. 
 
ʇʨʠʤʝʨ: $<000130$> - ʤʦʜʫʣʴ 0x0001 ʧʨʠʥʷʣ ʦʰʠʙʦʯʥʫʶ ʢʦʤʘʥʜʫ. 
 
ʂʦʤʘʥʜʘ 31: 
ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 31,cmd. 
ʄʦʜʫʣʴ ʧʨʠʥʷʣ ʩʦ ʩʪʦʨʦʥʳ DTE ʢʦʤʘʥʜʫ cmd ʩ ʥʝʚʝʨʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʘʨʫʰʝʥʠʝ 
ʬʦʨʤʘʪʘ ʢʦʤʘʥʜʳ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʢʦʤʘʥʜʝ ʝʩʪʴ ʧʦʣʷ c ʥʝʚʝʨʥʳʤ ʟʥʘʯʝʥʠʝʤ. 
ʇʨʠʤʝʨ: 

$<0001040000FF$> $<00013104$> - ʤʦʜʫʣʴ ʧʨʠʥʷʣ ʢʦʤʘʥʜʫ 0400 
(ʫʜʘʣʝʥʥʳʡ ʦʧʨʦʩ ʤʦʜʫʣʷ), ʦʜʥʘʢʦ ʧʦʣʝ ʘʜʨʝʩʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʛʨʫʧʧʦʚʳʤ, ʥʘ ʯʪʦ ʚʳʜʘʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

 
ʂʦʤʘʥʜʘ 32: 
ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 
32 (ʧʦʣʝ DATA ʦʪʩʫʪʩʪʚʫʝʪ) 
ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʚʳʜʘʝʪʩʷ, ʝʩʣʠ ʤʦʜʫʣʴ ʧʨʠʥʷʣ ʩʦ ʩʪʦʨʦʥʳ DTE ʜʘʥʥʳʝ, ʥʝ 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʢʦʜʝ ASCII ʪʘʤ, ʛʜʝ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʜʘʥʥʦʤ ʢʦʜʝ. 
 
ʇʨʠʤʝʨ: 
$<000100h$<000132$> - ʤʦʜʫʣʴ ʧʨʠʥʷʣ ʢʦʤʘʥʜʫ 00 (ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ), ʦʜʥʘʢʦ ʧʦʣʝ ʥʝ 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʢʦʜʝ ASCII. 
 
ʂʦʤʘʥʜʘ 33: 
ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 33, ADR 
ʏʠʩʣʦ ʙʘʡʪ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʦʜʫʣʶ ADR, ʧʨʝʚʳʰʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʜʥʦʛʦ ʧʘʢʝʪʘ (ʩʤ. ʨʘʟʜʝʣ çʈʝʞʠʤ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ çʇʘʢʝʪʥʳʡ #2è (DTE - DCE)è). ɺʩʝ ʧʨʠʥʷʪʳʝ ʜʘʥʥʳʝ ʜʣʷ ʤʦʜʫʣʷ ADR 
ʫʜʘʣʷʶʪʩʷ ʠʟ ʙʫʬʝʨʘ ʤʦʜʫʣʷ. 
 
ʂʦʤʘʥʜʘ 34: 
ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 34, ADR 
ʅʘʨʫʰʝʥʘ ʧʨʦʟʨʘʯʥʦʩʪʴ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʦʜʫʣʶ ADR. 
ʇʨʠʤʝʨ: 
$<000100020002hello$s 
$<0001340002$> 
 
ʂʦʤʘʥʜʘ 35: 
ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 35, ADR 
ʏʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʦʣʫʙʘʡʪ ʜʘʥʥʳʭ ʚ ASCII ʬʦʨʤʘʪʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 
ʧʝʨʝʜʘʯʠ ʤʦʜʫʣʶ ADR, ʥʝʯʝʪʥʦ (ʥʘʧʨʠʤʝʨ, ʚ ʢʦʤʘʥʜʝ ʟʘʧʠʩʠ ʧʨʦʬʠʣʷ). 

 
 ʂʦʤʘʥʜʘ 36: 
ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 36,ADR 
ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʦʜʫʣʶ ADR, ʧʨʠʥʷʪʳ ʥʝ ʚ 
ʢʦʜʝ ASCII (ʥʘʧʨʠʤʝʨ, ʚ ʢʦʤʘʥʜʝ ʟʘʧʠʩʠ ʧʨʦʬʠʣʷ). 
 
ʂʦʤʘʥʜʘ 37: 
ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 37,ADR 
ʈʘʟʤʝʨ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʦʜʫʣʶ ADR, ʨʘʚʝʥ 0 
(ʥʘʧʨʠʤʝʨ, ʚ ʢʦʤʘʥʜʝ ʟʘʧʠʩʠ ʧʨʦʬʠʣʷ). 
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ʂʦʤʘʥʜʘ: ó4xô / $<NETID,4x, DATA$>  
ɿʥʘʯʝʥʠʝ: ʂʦʤʘʥʜʘ 40: 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 40SSSS 
ʉʦʦʙʱʘʝʪ ʨʘʟʤʝʨ ʩʚʦʙʦʜʥʦʛʦ ʙʫʬʝʨʘ ʤʦʜʫʣʷ ʥʘ ʠʩʭʦʜʷʱʠʝ ʜʘʥʥʳʝ. ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʦʤ ʥʘ ʢʦʤʘʥʜʫ ʚ ʩʪʦʨʦʥʫ ʤʦʜʫʣʷ (ʩʤ. ʨʘʟʜʝʣ çʈʝʞʠʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 
çʇʘʢʝʪʥʳʡ #2è (DTE - DCE)è). ʇʦʣʝ SSSS ï (4 HASFs). 
 
ʇʨʠʤʝʨ: $<0001 40 2000$> - ʨʘʟʤʝʨ ʙʫʬʝʨʘ ʨʘʚʝʥ 0x2000 ʙʘʡʪ (8 ʂʙʘʡʪ). 
 
ʂʦʤʘʥʜʘ 41: 
ʆʪʚʝʪ ʥʘ ʢʦʤʘʥʜʫ ʣʦʢʘʣʴʥʦʛʦ ʦʧʨʦʩʘ 0301 (ʩʤ. ʨʘʟʜʝʣ çʈʝʞʠʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 
çʇʘʢʝʪʥʳʡ #2è (DTE - DCE)è). 
 
ʇʨʠʤʝʨ: $<0001 41$> 
 
ʂʦʤʘʥʜʘ 42: 
ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʧʦʩrʣʘʝʪʩʷ ʤʦʜʫʣʝʤ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʧʨʦʭʦʞʜʝʥʠ ̫ʨʝʞʠʤʘ 
ʠʥʠʮʠʘʣʠʟʘʮʠʠ. 
 
ʇʨʠʤʝʨ: $<0001 42$> (ʧʨʦʙʝʣʳ ʚʩʪʘʚʣʝʥʳ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ). 
 

ʂʦʤʘʥʜʘ: ó50ô / $<NETID,50, DATA$> 
ɿʥʘʯʝʥʠʝ: ɺʳʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʝʤʝ BER ʧʘʢʝʪʘ 

ʌʦʨʤʘʪ ʧʦʣʷ DATA: AAAA LL FF EEEE NN RR, ʛʜʝ: 
AAAA ï ʘʜʨʝʩ ʦʪʧʨʘʚʠʪʝʣʷ BER ʧʘʢʝʪʘ (4 HASFs); 
LL ï ʜʣʠʥʘ ʧʘʢʝʪʘ (2 HASFs); 
FF ï ʧʨʠʟʥʘʢ FEC (2 HASFs); 
EEEE ï ʯʠʩʣʦ ʦʰʠʙʦʢ (4 HASFs); 
NN ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ BER ʧʘʢʝʪʘ (2 HASFs); 
RR ï ʫʨʦʚʝʥʴ RSSI ʧʨʠ ʧʨʠʝʤʝ ʟʘʛʦʣʦʚʢʘ BER ʧʘʢʝʪʘ (2 HASFs). 
 

ʇʨʠʤʝʨ: $<0002 50 0001 45 00 0001 03 07$> 
ʇʨʠʥʷʪ BER ʧʘʢʝʪ ʜʣʠʥʦʡ 69 (0x45) ʙʘʡʪ ʙʝʟ ʢʦʜʘ FEC. ʏʠʩʣʦ ʦʰʠʙʦʢ - 1, ʧʦʨʷʜʢʦʚʳʡ 
ʥʦʤʝʨ ʧʘʢʝʪʘ - 3. ʋʨʦʚʝʥʴ RSSI ʧʨʠ ʧʨʠʝʤʝ ʟʘʛʦʣʦʚʢʘ ʧʘʢʝʪʘ - 7 
 
$<0002 50 0001 46 0F 0000 02 06$> 
ʇʨʠʥʷʪ BER ʧʘʢʝʪ ʜʣʠʥʦʡ 70 (0x46) ʙʘʡʪ c ʢʦʜʦʤ FEC. ʏʠʩʣʦ ʦʰʠʙʦʢ - 0, ʧʦʨʷʜʢʦʚʳʡ 
ʥʦʤʝʨ ʧʘʢʝʪʘ - 2. ʋʨʦʚʝʥʴ RSSI ʧʨʠ ʧʨʠʝʤʝ ʟʘʛʦʣʦʚʢʘ ʧʘʢʝʪʘ - 6 (ʧʨʦʙʝʣʳ ʚʩʪʘʚʣʝʥʳ 
ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ). 
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ʂʦʤʘʥʜʘ: ó6xô / $<NETID,6x, DATA$> 
ɿʥʘʯʝʥʠʝ: ʂʦʤʘʥʜʘ 60: 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 60hhhhAABBCCDDEE 
ɺʳʜʘʯʘ ʩʪʨʦʢʠ ʚʝʨʩʠʠ ʣʦʢʘʣʴʥʦʛʦ/ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʫʣʷ (ʦʪʚʝʪ ʥʘ ʢʦʤʘʥʜʫ 0400, 

ʩʤ. ʨʘʟʜʝʣ çʈʝʞʠʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ çʇʘʢʝʪʥʳʡ #2è (DTE - DCE)è). 
hhhh ï ʘʜʨʝʩ ʣʦʢʘʣʴʥʦʛʦ/ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʫʣʷ (4 HASFs). 
AA,BB,CC,DD,EE ï 2 HASFs. ʈʘʩʰʠʬʨʦʚʢʫ ʩʤ. ʚ ʨʘʟʜʝʣʝ çʀʩʪʦʨʠʷ ʚʝʨʩʠʡè. 
 

ʇʨʠʤʝʨ: 
 cmd hhhh AA BB CC DD EE 
$<0001 60 0004 00 11 00 01 00$> 

 
ʇʨʦʙʝʣʳ ʚʩʪʘʚʣʝʥʳ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ. 
 
ʂʦʤʘʥʜʘ 61: 
ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 61{DATA} 
ɺʳʜʘʯʘ ʣʦʢʘʣʴʥʦʛʦ/ʫʜʘʣʝʥʥʦʛʦ ʧʨʦʬʠʣʷ (ʦʪʚʝʪ ʥʘ ʢʦʤʘʥʜʫ 0401, ʩʤ. ʨʘʟʜʝʣ çʈʝʞʠʤ 
ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ çʇʘʢʝʪʥʳʡ #2è (DTE - DCE)è). 
{DATA} ï ʧʨʦʬʠʣʴ. ʂʘʞʜʳʡ ʙʘʡʪ ʧʨʦʬʠʣʷ ʧʝʨʝʜʘʝʪʩʷ ʜʚʫʤʷ ʢʦʜʘʤʠ ʚ ASCII. 
 
ʂʦʤʘʥʜʘ 62: 
ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ: 62{DATA} 
ɺʳʜʘʯʘ ʣʦʢʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ, ʟʘʛʨʫʞʘʝʤʦʛʦ ʧʦ ʢʦʤʘʥʜʝ $IEE (ʦʪʚʝʪ ʥʘ ʢʦʤʘʥʜʫ 0402, 

ʩʤ. ʨʘʟʜʝʣ çʈʝʞʠʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ çʇʘʢʝʪʥʳʡ #2è (DTE - DCE)è). 
{DATA} ï ʧʨʦʬʠʣʴ. ʂʘʞʜʳʡ ʙʘʡʪ ʧʨʦʬʠʣʷ ʧʝʨʝʜʘʝʪʩʷ ʚ ʬʦʨʤʘʪʝ 2-HASFs. 

4.6.2 ʈɽɾʀʄ ʇɽʈɽɼɸʏʀ ɼɸʅʅʓʍ çʇɸʂɽʊʅʓʁ #2è (DTE - DCE) 
 
ʂʦʤʘʥʜʳ ʨʝʞʠʤʘ ñʇʘʢʝʪʥʳʡ #2ò 
 
 ʂʦʤʘʥʜʘ: ó00ô / $<NETID,00,TYPE,TXID,DATA$> 
 ɿʥʘʯʝʥʠʝ: ʇʘʢʝʪ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʦʜʫʣʶ TXID. 
ɿʥʘʯʝʥʠʝ ʧʦʣʷ TYPE (2 HASFs): 
ɹʠʪʳ: 

7 6 5 4 3 2 1 0 
- - - Link_Mode I FEC2 FEC1 FEC0 

 
Link_Mode ï ʟʘʜʘʝʪ ʨʝʞʠʤ ʦʙʤʝʥʘ. ɽʩʣʠ ʙʠʪ Link_Mode = 1, ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʩ 
ʤʦʜʫʣʝʤ ʚ ʨʝʞʠʤʝ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ; ʧʨʠ ʵʪʦʤ ʘʜʨʝʩ TXID ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ 
ʛʨʫʧʧʦʚʳʤ. 
I ïʧʝʨʝʤʝʞʝʥʠʝ: 1 ï ʧʝʨʝʤʝʞʝʥʠʝ ʚʳʢʣʶʯʝʥʦ, 0 ï ʧʝʨʝʤʝʞʝʥʠʝ ʚʢʣʶʯʝʥʦ. 
FEC2éFEC0 ï ʟʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʩ ʢʦʜʦʤ FEC. 
ʊʘʙʣʠʮʘ ʢʦʜʠʨʦʚʢʠ ʢʦʜʘ FEC ʘʥʘʣʦʛʠʯʥʘ ʢʦʜʠʨʦʚʢʝ ʧʨʠ ʚʚʦʜʝ ʢʦʤʘʥʜʦʡ $DFEC. 
ʈʘʟʨʷʜʥʦʩʪʴ ʜʘʥʥʳʭ (8 ʠʣʠ 7 ʙʠʪ) ʦʧʨʝʜʝʣʷʝʪʩ ̫ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɼʣ ̫ʦʙʝʩʧʝʯʝʥʠʷ 
ʧʨʦʟʨʘʯʥʦʩʪʠ ʜʘʥʥʳʭ ʩʠʤʚʦʣʳ $ ʚ ʧʦʣʝ DATA ʜʦʣʞʥʳ ʜʫʙʣʠʨʦʚʘʪʴʩʷ. 
 

 ʇʨʠʤʝʨ: $<000100101234hello$> ʂʦʤʘʥʜʘ ʤʦʜʫʣʶ 0001 ʧʝʨʝʜʘʪʴ ʤʦʜʫʣʶ 1234 ʩʪʨʦʢʫ çhelloè ʚ 
ʨʝʞʠʤʝ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. 

  $<00020001FF02hello$> ʂʦʤʘʥʜʘ ʤʦʜʫʣʶ 0002 ʧʝʨʝʜʘʪʴ ʛʨʫʧʧʝ ʤʦʜʫʣʝʡ 02 ʩʪʨʦʢʫ 
çhelloè ʚ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ ʩ ʚʢʣʶʯʝʥʥʳʤ 
ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʤ ʢʦʜʦʤ RS(7.3). 

 ʂʦʤʘʥʜʘ: ó01ô / $<NETID,01,TYPE$> 
 ɿʥʘʯʝʥʠʝ: ʈʝʟʝʨʚ 
 ʂʦʤʘʥʜʘ: ó02ô / $<NETID,02,TYPE,VAL$> 
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 ɿʥʘʯʝʥʠʝ: ʂʦʤʘʥʜʘ ʫʧʨʘʚʣʝʥʠʝʤ ʪʝʢʫʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʵʬʠʨ. ʇʦʣʝ VAL ï 
2 HASFs. 
 
ɿʥʘʯʝʥʠʝ ʧʦʣʷ TYPE ( 2 HASFs): 
00 - ɿʘʜʝʨʞʢʘ DELAY_SEC (0é255 ʩʝʢʫʥʜ) ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʪʨʘʥʟʘʢʮʠʷʤʠ 
ʤʦʜʫʣʷ. ɽʩʣʠ ʟʘʜʝʨʞʢʘ ʨʘʚʥʘ 0, ʧʘʢʝʪʳ ʧʝʨʝʜʘʶʪʩʷ ʥʝʧʨʝʨʳʚʥʦ. ʂʦʤʘʥʜʘ 
ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʧʦʩʣʝ ʧʝʨʝʜʘʯʠ ʪʝʢʫʱʝʛʦ ʧʘʢʝʪʘ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʠʤʝʝʪ ʩʤʳʩʣ 
ʧʨʠʤʝʥʷʪʴ ʚ ʮʠʢʣʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ/ʦʧʨʦʩ ʤʦʜʫʣʝʡ ʜʦʣʞʝʥ ʧʨʦʠʩʭʦʜʠʪʴ 
ʩ ʧʝʨʠʦʜʦʤ, ʦʪʣʠʯʥʳʤ ʦʪ ʥʫʣʷ. 
01 - ʏʠʩʣʦ RETRY_NUM ʨʝʪʨʘʥʩʣʷʮʠʡ ʧʘʢʝʪʦʚ, ʪʨʝʙʫʶʱʠʭ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 
ɼʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʘʢʝʪʦʚ (ʩʤ. 
$RETRY). 
02 - ʏʠʩʣʦ BCMAX_NUM ʧʝʨʝʜʘʯ ʢʦʧʠʡ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʛʦ ʧʘʢʝʪʘ (0é255). 
 

 ʇʨʠʤʝʨ: $<0001 0200 0A$> - ʢʦʤʘʥʜʘ ʤʦʜʫʣʶ 0001 ï ʧʦʩʣʝ ʧʝʨʝʜʘʯʠ ʪʝʢʫʱʝʛʦ ʧʘʢʝʪʘ ʧʨʦʠʩʭʦʜʠʪ 
ʟʘʜʝʨʞʢʘ ʥʘ 10 ʩʝʢʫʥʜ. 
$<0001 0201 05$> - ʢʦʤʘʥʜʘ ʤʦʜʫʣʶ 0001 - 5 ʧʦʧʳʪʦʢ ʜʣʷ ʫʩʧʝʰʥʦʡ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʘ, 
ʪʨʝʙʫʶʱʝʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 
$<0002 0202 03$> - ʢʦʤʘʥʜʘ ʤʦʜʫʣʶ 0002 - ʢʘʞʜʳʡ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʧʘʢʝʪ 
ʧʝʨʝʜʘʝʪʩʷ ʧʦ 3 ʨʘʟʘ. 
 
(ʇʨʦʙʝʣʳ ʚʩʪʘʚʣʝʥʳ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ) 
 

 ʏʠʩʣʦ ʙʘʡʪ ʚ 
ʙʫʬʝʨʝ: 

0 
 

 ʂʦʤʘʥʜʘ: ó03ô / $<NETID,03,CMD_ID$> 
 ɿʥʘʯʝʥʠʝ: ɿʥʘʯʝʥʠʝ ʧʦʣʷ CMD_ID ( 2 HASFs ): 

00 - ʇʦʣʫʯʠʪʴ ʨʘʟʤʝʨ ʩʚʦʙʦʜʥʦʛʦ ʙʫʬʝʨʘ ʤʦʜʫʣʷ ʥʘ ʠʩʭʦʜʷʱʠʝ ʜʘʥʥʳʝ. 
ʆʪʚʝʪʦʤ ʥʘ ʢʦʤʘʥʜʫ ʷʚʣʷʝʪʩʷ ʧʘʢʝʪ ʩ ʪʠʧʦʤ 40, ʧʦʩʳʣʘʝʤʳʡ ʤʦʜʫʣʝʤ ʚ DTE ʚ ʨʝʞʠʤʝ 
ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ çʇʘʢʝʪʥʳʡ #1è (DCE-DTE). 
01 - ʃʦʢʘʣʴʥʳʡ ʦʧʨʦʩ ʤʦʜʫʣʷ. 
ʆʪʚʝʪʦʤ ʥʘ ʢʦʤʘʥʜʫ ʷʚʣʷʝʪʩʷ ʧʘʢʝʪ ʩ ʪʠʧʦʤ 41, ʧʦʩ ʣrʘʝʤʳʡ ʤʦʜʫʣʝʤ ʚ DTE ʚ ʨʝʞʠʤʝ 
ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ çʇʘʢʝʪʥʳʡ #1è (DCE-DTE). 
02 ï ɺʭʦʜ ʚ ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ. 
03 ï ɸʧʧʘʨʘʪʥʳʡ ʩʙʨʦʩ ʤʦʜʫʣʷ. 
 

 ʂʦʤʘʥʜʘ: ó04ô / $<NETID,04,TYPE,ID $> 
 ɿʥʘʯʝʥʠʝ: ʇʦʣʝ ID ï 4 HASF ʩʠʤʚʦʣʘ. 
ɿʥʘʯʝʥʠʝ ʧʦʣʷ TYPE ( 2 HASFs): 
00 ï ʆʧʨʦʩ ʤʦʜʫʣʷ ID. ʆʪʚʝʪʦʤ ʥʘ ʜʘʥʥʫʶ ʢʦʤʘʥʜʫ ʷʚʣʷʝʪʩʷ ASCII ʩʪʨʦʢʘ ʚʝʨʩʠʠ 
ʤʦʜʫʣʷ. 
01 ï ʯʪʝʥʠʝ ʧʨʦʬʠʣʷ ʤʦʜʫʣʷ. ʆʪʚʝʪʦʤ ʥʘ ʜʘʥʥʫʶ ʢʦʤʘʥʜʫ ʷʚʣʷʝʪʩʷ ʢʦʤʘʥʜʘ 61. 
02 - ʯʪʝʥʠʝ ʧʨʦʬʠʣʷ ʤʦʜʫʣʷ, ʟʘʛʨʫʞʘʝʤʦʛʦ ʧʦ ʢʦʤʘʥʜʝ $IEE. ʆʪʚʝʪʦʤ ʥʘ ʜʘʥʥʫʶ 
ʢʦʤʘʥʜʫ ʷʚʣʷʝʪʩʷ ʢʦʤʘʥʜʘ 62. 
 
ʇʨʠʤʝʯʘʥʠʝ: 
ɺ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʟʥʘʯʝʥʠʷ ID, ʦʪʚʝʪ 
ʚʳʜʘʝʪ ʣʦʢʘʣʴʥʳʡ ʤʦʜʫʣʴ NETID. 
 

 ʂʦʤʘʥʜʘ: ó05ô / $<NETID,05,00,ID,TO,PROFILE$> 
 ɿʥʘʯʝʥʠʝ: ʂʦʤʘʥʜʘ ʟʘʧʠʩʠ ʧʨʦʬʠʣʷ ʚ ʤʦʜʫʣʴ. 
ʇʦʣʝ ID ( 4 HASFs ): ʘʜʨʝʩ ʢʦʥʬʠʛʫʨʠʨʫʝʤʦʛʦ ʤʦʜʫʣʷ. 
ʇʦʣʝ TO ( 2 HASFs ): ʦʧʨʝʜʝʣʷʝʪ ʪʘʡʤ-ʘʫʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜʳ. ʊʘʡʤ-ʘʫʪ ʟʘʜʘʝʪʩʷ ʚ 
ʠʥʪʝʨʚʘʣʘʭ, ʢʨʘʪʥʳʭ 1 ʩ. 
ʇʦʣʝ PROFILE: ʥʦʚʳʡ ʧʨʦʬʠʣʴ ʤʦʜʫʣʷ. ʂʘʞʜʳʡ ʙʘʡʪ ʧʨʦʬʠʣʷ ʧʝʨʝʜʘʝʪʩʷ ʚ ʚʠʜʝ 
2 HASFs. ʏʠʩʣʦ ʙʘʡʪ ʧʨʦʬʠʣʷ ʜʦʣʞʥʦ ʙʳʪʴ ʯʝʪʥʦ ʠ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʨʘʟʤʝʨ 
ʧʨʦʬʠʣʷ. ʏʠʩʣʦ ʙʘʡʪ ʧʨʦʬʠʣʷ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʨʘʟʤʝʨʘ ʚʩʝʛʦ ʧʨʦʬʠʣʷ. ɺ ʜʘʥʥʦʤ 
ʩʣʫʯʘʝ ʙʫʜʫʪ ʠʟʤʝʥʝʥʳ ʪʦʣʴʢʦ ʧʝʨʚʳʝ n ʙʘʡʪ ʧʨʦʬʠʣʷ ʤʦʜʫʣʷ. 
ʇʨʠʤʝʯʘʥʠʝ: 
ɺ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʟʥʘʯʝʥʠʷ ID, ʧʨʦʬʠʣʴ 
ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ  ʣʦʢʘʣʴʥʳʡ ʤʦʜʫʣʴ NETID. ʇʘʨʘʤʝʪʨ TO ʠʛʥʦʨʠʨʫʝʪʩʷ. 
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 ʇʨʠʤʝʨ: $<0001 0500 1234 05 1233FFFF$> - ʢʦʤʘʥʜʘ ʣʦʢʘʣʴʥʦʤʫ ʤʦʜʫʣ  ʁ0001 ʟʘʧʠʩʘʪʴ ʧʝʨʚʳʝ 
4 ʙʘʡʪʘ ʧʨʦʬʠʣʷ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠ ̫ʢʦʤʘʥʜʳ ʟʘʧʠʩʠ ʧʨʦʬʠʣʷ ʤʦʜʫʣʴ 0001 ʙʫʜʝʪ ʠʤʝʪ ɹ
ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: TXID=FFFF, MYID=1233 (ʧʨʦʙʝʣʳ ʚʩʪʘʚʣʝʥʳ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ). 
 

 ʂʦʤʘʥʜʘ: ó06ô / $<NETID,06,00,ID,TO $> 
  ʂʦʤʘʥʜʘ ʩʙʨʦʩʘ ʤʦʜʫʣʷ. 
ʇʦʣʝ ID ( 4 HASFs ): ʘʜʨʝʩ ʤʦʜʫʣʷ. ʂʦʤʘʥʜʘ ʘʥʘʣʦʛʠʯʥʘ ʢʦʤʘʥʜʝ 0303 ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 
ʪʦʛʦ, ʯʪʦ ʩʙʨʦʩ ʧʦ ʢʦʤʘʥʜʝ 0303 ʧʨʦʠʩʭʦʜʠʪ ʤʛʥʦʚʝʥʥʦ, ʘ ʢʦʤʘʥʜʘ 0600 ʩʪʘʚʠʪʩʷ ʚ 
ʦʯʝʨʝʜʴ ʥʘ ʚʳʧʦʣʥʝʥʠʝ. 
ʇʦʣʝ TO ( 2 HASFs ): ʦʧʨʝʜʝʣʷʝʪ ʪʘʡʤ-ʘʫʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜʳ. ʊʘʡʤ-ʘʫʪ ʟʘʜʘʝʪʩʷ ʚ 
ʠʥʪʝʨʚʘʣʘʭ, ʢʨʘʪʥʳʭ 1 ʩ. 
 
ʇʨʠʤʝʯʘʥʠʝ: 
ɺ ʪʝʢʫɦʝʡ ʨʝʘʣʠʟʘʮʠʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʟʥʘʯʝʥʠ ̫ ID, ʩʙʨʦʰʝʥ 
ʙʫʜʝʪ ʤʦʜʫʣʴ NETID. ʇʘʨʘʤʝʪʨ TO ʠʛʥʦʨʠʨʫʝʪʩʷ. 
 

 ʂʦʤʘʥʜʘ: ó07ô / $<NETID,07,TYPE,ID,FREQT, FREQR,AR,TO$> 
  ʋʩʪʘʥʦʚʢʘ ʯʘʩʪʦʪʳ ʠ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʧʦ ʵʬʠʨʫ ʫʜʘʣʝʥʥʦʛʦ ʠʣʠ ʣʦʢʘʣʴʥʦʛʦ ʤʦʜʫʣʷ 

 
ʇʦʣʝ TYPE ( 2 HASFs ): ʧʨʠʟʥʘʢ ʟʘʧʠʩʠ ʚ ʕʅʆɿʋ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʠ ʩʢʦʨʦʩʪʠ ʧʦʩʣʝ 
ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ. 
00 ï ʟʘʧʠʩʴ ʚ ʕʅʆɿʋ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 
01 ï ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʵʬʠʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʧʠʩʴ ʚ ʕʅʆɿʋ. 
 
ʇʦʣʝ ID ( 4 HASFs ): ʘʜʨʝʩ ʤʦʜʫʣʷ.  
 
ʇʦʣʝ FREQT ( 4 HASFs ): ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʯʠ. ɿʘʜʘʝʪʩʷ ʚ ʝʜʠʥʠʮʘʭ, ʢʨʘʪʥʳʭ 
1 ʢɻʮ, ʥʘʯʠʥʘʷ ʩ ʯʘʩʪʦʪʳ 433000 ʢɻʮ: 
433000 = 0x0000 
433001 = 0x0001 
é.. 
434000 = 0x03E8 
é. 
435000 = 0x07D0 
ɽʩʣʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʷʪ ɹʯʘʩʪʦʪʫ ʧʝʨʝʜʘʪʯʠʢʘ, ʩʪʘʨʰʠʡ ʙʠʪ ʩʯʝʪʯʠʢʘ ʜʦʣʞʝʥ 
ʙr ʪ ɹʫʩʪʘʥʦʚʣʝʥ ʚ 1 (ʥʘʧʨʠʤʝʨ, 8000 ʚ ʢʦʜʝ ASCII: 0x38 0x30 0x30 0x30). 
 
ʇʦʣʝ FREQR ( 4 HASFs ): ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʧʨʠʝʤʘ. ʉʤ. ʧʦʣʝ FREQT. 
 
ʇʦʣʝ AR ( 2 HASFs ): ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʧʦ ʵʬʠʨʫ. ʈʘʩʠhʬʨʦʚʢʫ ʟʥʘʯʝʥʠʡ ʩʤ. ʚ ʨʘʟʜʝʣʝ 

ç$AR ï ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʵʬʠʨʫè. ɽʩʣʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʷʪʴ 
ʩʢʦʨʦʩʪʴ, ʙʠʪ 7 ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ 1 (ʥʘʧʨʠʤʝʨ, 80 ʚ ʢʦʜʝ ASCII: 0x38 0x30). 
 
ʇʦʣʝ TO ( 2 HASFs ): ʦʧʨʝʜʝʣʷʝʪ ʪʘʡʤ-ʘʫʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜʳ. ʊʘʡʤ-ʘʫʪ ʟʘʜʘʝʪʩʷ ʚ 
ʠʥʪʝʨʚʘʣʘʭ, ʢʨʘʪʥʳʭ 1 ʩ. 
 
ʇʨʠʤʝʯʘʥʠʝ: 
ɺ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʟʥʘʯʝʥʠʷ ID, ʜʘʥʥʘʷ 
ʢʦʤʘʥʜʘ ʦʪʥʦʩʠʪʩʷ ʢ ʣʦʢʘʣʴʥʦʤʫ ʤʦʜʫʣʴ NETID. ʇʘʨʘʤʝʪʨ TO ʠʛʥʦʨʠʨʫʝʪʩʷ. 
 

 ʇʨʠʤʝʨ: $<0001 0700 0001 03E8 03E8 06 03$>  
ʃʦʢʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ 434000 ʢɻʮ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ï 
38400 ʙʠʪ/ʩ. 
 
ʇʨʠʤʝʨ: $<0001 0700 0002 03E8 83E8 06 03$> - ʫʩʪʘʥʦʚʢʘ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʯʠ 434000 ʢɻʮ 
ʫ ʤʦʜʫʣʷ 0001, ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ï 38400 ʙʠʪ/ʩ. 
 
ʇʨʠʤʝʨ: $<0001 0701 0001 83E8 83E8 00 03$> - ʣʦʢʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 
4800 ʙʠʪ/ʩ. ʅʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʙʫʜʝʪ ʟʘʧʠʩʘʥʦ ʚ ʕʅʆɿʋ. 
 
ʇʨʦʙʝʣʳ ʚʩʪʘʚʣʝʥʳ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ. 
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4.7 ʈɽɾʀʄ çʇʈʗʄʆʁ ɼʆʉʊʋʇè 
ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʤʦʜʫʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʥʝʰʥʝʤʫ ʫʩʪʨʦʡʩʪʚʫ çʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ 

ʵʬʠʨʫè (ʪʦʯʥʝʝ, ʢ ʤʦʜʫʣʷʪʦʨʫ ʠ ʜʝʤʦʜʫʣʷʪʦʨʫ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ). ɼʣ ̫
ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʵʬʠʨʝ ʚʥʝʰʥʝʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʪʦʢʦʣʳ, ʩʧʦʩʦʙʳ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ, ʘʜʨʝʩʘʮʠʠ ʠ ʪ.ʜ. 

 
ɼʣ ̫ʚʳʙʦʨʘ ʨʝʞʠʤʘ çʇʨʷʤʦʡ ʜʦʩʪʫʧè ʥʝʦʙʭʦʜʠʤʦ: 

Á ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʟʘʜʘʪʴ ʚ çʢʦʤʘʥʜʥʦʤè ʨʝʞʠʤʝ ʧʘʨʘʤʝʪʨʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 
ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʫ (ʨʘʙʦʯʫʶ ʯʘʩʪʦʪʫ, ʤʦʱʥʦʩʪʴ, ʜʝʚʠʘʮʠʶ, ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʧʨʠʝʤʥʠʢʘ, 
ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʠʝʤʥʠʢʘ, ʩʢʦʨʦʩʪʴ ʜʘʥʥʳʭ ʚ ʵʬʠʨʝ, ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ 
ʩʠʥʭʨʦʥʠʟʘʪʦʨ); 

Á ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ ʧʦ ʘʜʨʝʩʫ $F2 ʚ ʟʥʘʯʝʥʠʝ 0x87 (ʩʤ. ʨʘʟʜʝʣʳ ç$RG - ʟʘʧʠʩʴ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷè ʠ çɸʢʪʠʚʠʟʘʮʠʷ ʨʝʞʠʤʘ çʇʨʷʤʦʡ ʜʦʩʪʫʧè); 

Á ʧʝʨʝʟʘʧʫʩʪʠʪʴ ʤʦʜʫʣʴ. 
 
ɺ ʨʝʞʠʤʝ çʇʨʷʤʦʡ ʜʦʩʪʫʧè ʩʣʝʜʫʶʱʠʝ ʩʠʛʥʘʣʳ ʤʦʜʫʣʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦ 

(ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʠ) ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 
 

6  RX DIN - ɺʭʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʵʬʠʨ. ʇʦʜʘʝʪʩʷ ʥʘ 
ʤʦʜʫʣʷʪʦʨ ʧʝʨʝʜʘʪʯʠʢʘ. 

 
5  TX DOUT - ɺʳʭʦʜ ʧʨʠʥʷʪʳʭ ʠʟ ʵʬʠʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. 

 
12  RTS   RX/ TX  - ɺʭʦʜ ʧʝʨʝʢʣʶʯʝʥʠʷ çʇʨʠʝʤè/çʇʝʨʝʜʘʯʘè. ʉʦʩʪʦʷʥʠʝ ç1è - ʧʨʠʝʤ, 

ç0è - ʧʝʨʝʜʘʯʘ. çʇʦʜʪʷʥʫʪè ʚʥʫʪʨʠ ʢ ç1è. 

 
7  CTS   ACK  - ɺʳʭʦʜ ʩʠʛʥʘʣʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʝʨʝʢʣʶʯʝʥʠʷ çʇʨʠʝʤè/çʇʝʨʝʜʘʯʘè. 

 
15  BUFST_LED DM_RX ï ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʚʳʭʦʜ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʣʠʥʠʠ 

DOUT. ʄʝʥʷʝʪ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʯʘʩʪʦʪʦʡ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʠʟʤʝʥʝʥʠʶ 
ʜʘʥʥʳʭ, ʧʨʠʥʷʪʳʭ ʠʟ ʵʬʠʨʘ (ʩʠʛʥʘʣ DOUT). 

 
11  CMD_LED DM_TX - ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʚʳʭʦʜ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʣʠʥʠʠ DIN. 

ʄʝʥʷʝʪ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʯʘʩʪʦʪʦʡ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʠʟʤʝʥʝʥʠʶ ʜʘʥʥʳʭ, 
ʧʨʠʥʷʪʳʭ ʦʪ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʩʠʛʥʘʣ DIN). 

 
ʈʘʙʦʪʘ ʚ ʨʝʞʠʤʝ RS-485 ʧʨʠ ʵʪʦʤ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ. 
 

RX (DIN)

RTS/IO6 (RX/TX)

ʂʦʥʪʨʦʣʣʝʨʇʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ

ʄʦʜʫʣʷʪʦʨ

ɼʝʤʦʜʫʣʷʪʦʨ+

ʩʠʥʭʨʦʥʠʟʘʪʦʨ

TX (DOUT)

ɸʥʪʝʥʥʳʡ

ʧʝʨʝʢʣʶʯʘʪʝʣʴ(RX/TX)

ʉʠʥʪʝʟʘʪʦʨ
SPI

DIN

RX/TX

DOUT

EEPROM

CTS (ACK)

 

ʉʭʝʤʘ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʚ ʨʝʞʠʤʝ çʇʨʷʤʦʡ ʜʦʩʪʫʧè 



ʈʘʜʠʦʤʦʜʫʣʠ çʉʇɽʂʊʈ 433 SX OEMè ʠ çʉʇɽʂʊʈ 868 SX OEMè  ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

É ʆʆʆ çʈɸʊɽʆʉè 1996-2020 ʛ. Cʪʨ. 39 ʠʟ 96 

 
ʂʦʥʪʨʦʣʣʝʨ ʤʦʜʫʣʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ (ʠʣʠ ʩʙʨʦʩʝ) ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʠ ʫʩʪʘʥʦʚʢʫ ʟʘʜʘʥʥʳʭ 
ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ 
ʠ ʥʘʯʠʥʘʝʪ çʪʨʘʥʩʣʠʨʦʚʘʪʴè ʩʠʛʥʘʣʳ 
TXD ʠ RXD ʢ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʫ ʠ 
ʥʘʦʙʦʨʦʪ. ɺʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʵʪʦʤ 
çʜʨʦʞʘʥʠʝè ʬʘʟʳ ʩʠʛʥʘʣʦʚ (ʜʞʠʪʪʝʨ) ʥʝ 
ʧʨʝʚʳʰʘʝʪ 550 ʥʩ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʧʨʝʥʝʙʨʝʛʘʪʴ ʠʤ ʜʘʞʝ ʧʨʠ ʚʳʩʦʢʠʭ 
ʩʢʦʨʦʩʪʷʭ ʜʘʥʥʳʭ. 

 

ɼʣ ̫ʧʝʨʝʢʣʶʯʝʥʠʷ ʨʝʞʠʤʦʚ çʇʨʠʝʤè/çʇʝʨʝʜʘʯʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʛʥʘʣ RX/ TX  

ʩʦ ʚʭʦʜʘ RTS  ʤʦʜʫʣʷ, ʧʨʠ ʪɻʦʤ ʩʦʩʪʦʷʥʠʝ ç1è ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʞʠʤʫ çʇʨʠʝʤè, ʘ 

ʩʦʩʪʦʷʥʠʝ ç0è ï çʇʝʨʝʜʘʯʘè. ʅʘ ʧʝʨʝʢʣʶʯʝʥʠʝ ʚ ʨʝʞʠʤ çʇʝʨʝʜʘʯʘè ʚʩʪʨʦʝʥʥʦʤʫ 
ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʫ ʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ ʧʦʨʷʜʢʘ 250 ʤʢʩ. ɼʣ ̫ çʠʥʬʦʨʤʠʨʦʚʘʥʠʷè 
ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦ ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʠ ʛʦʪʦʚʥʦʩʪʠ ʧʝʨʝʜʘʚʘʪʴ 

ʜʘʥʥʳʝ ʚ ʵʬʠʨ ʤʦʜʫʣʴ ʚʳʩʪʘʚʣʷʝʪ ʩʠʛʥʘʣ ʢʚʠʪʠʨʦʚʘʥʠʷ (ʧʦʜʪʚʝʨʞʜʝʥʠʷ) CTS  

 ( ACK  ) ʚ ʩʦʩʪʦʷʥʠʝ ç0è. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʩʠʛʥʘʣʘ ʥʝʦʙʷʟʘʪʝʣʴʥʦʝ ï ʚʥʝʰʥʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʧʨʦʩʪʦ ʚʳʞʜʘʪʴ ʚʨʝʤʷ ʥʝ ʤʝʥʝʝ 250 ʤʢʩ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʩʠʛʥʘʣʘ 

RTS   (RX/ TX  ) ʚ ç0è. 

 

ɺ ʨʝʞʠʤʝ çʇʝʨʝʜʘʯʘè (RX/ TX  = ACK  =0) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʜʘʥʥʳʝ DIN ʩʦ 

ʚʭʦʜʘ RX ʤʦʜʫʣʷ ʧʦʩʪʫʧʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʦʜʫʣʷʪʦʨ ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʵʬʠʨ. ʇʨʠ 

ʵʪʦʤ ʩʦʩʪʦʷʥʠʶ DIN=0 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʘʩʪʦʪʘ F0 - DF, ʘ ʩʦʩʪʦʷʥʠʶ DIN=1 - ʯʘʩʪʦʪʘ 

F0 + DF, ʛʜʝ F0 ï ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʦʤʠʥʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʯʘʩʪʦʪʘ, ʘ DF ï ʫʩʪʘʥʦʚʣʝʥʥʘʷ 
ʜʝʚʠʘʮʠʷ ʯʘʩʪʦʪʳ. ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʥʝ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ, ʚʦʧʨʦʩ ʩʦʙʣʶʜʝʥʠʷ ʥʫʞʥʦʡ 
ʩʢʦʨʦʩʪʠ ʚ ʵʬʠʨʝ (ʝʩʣʠ ʵʪʦ ʥʫʞʥʦ) ʜʦʣʞʝʥ ʨʝʰʘʪʴʩʷ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

 

RTS/IO6 (RX/TX)

RX (DIN)

NRZ

ʂʦʤʘʥʜʘ ʚʢʣʶʯʠʪʴ ʨʝʞʠʤ "ʇʝʨʝʜʘʯʘ"

"ʇʝʨʝʜʘʯʘ" "ʇʨʠʝʤ""ʇʨʠʝʤ"

ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʜʘʥʥʳʝ ʚ ʵʬʠʨʝCTS/IO7 (ACK)

250 ʤʢʩ ʤʘʢʩ.

 

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ çʇʨʷʤʦʡ ʜʦʩʪʫʧè 

 

ɺ ʨʝʞʠʤʝ çʇʨʠʝʤè (RX/ TX  =1) ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʩʠʥʭʨʦʥʠʟʘʪʦʨʝ (ʩʤ. ʨʘʟʜʝʣ 

çɸʢʪʠʚʠʟʘʮʠʷ ʨʝʞʠʤʘ çʇʨʷʤʦʡ ʜʦʩʪʫʧè) ʧʨʠʥʷʪʳʝ ʠʟ ʵʬʠʨʘ ʜʝʤʦʜʫʣʠʨʦʚʘʥʥʳʝ 
ʜʘʥʥʳʝ DOUT ʧʦʜʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʚʳʭʦʜ TX ʤʦʜʫʣʷ. ɽʩʣʠ ʚʢʣʶʯʝʥ 
ʩʠʥʭʨʦʥʠʟʘʪʦʨ, ʩʠʛʥʘʣ DOUT çʚʳʜʝʣʷʝʪʩʷè ʠʟ ʩʠʛʥʘʣʘ ʩ ʚʳʭʦʜʘ ʜʝʤʦʜʫʣʷʪʦʨʘ 
ʧʨʠʝʤʥʠʢʘ ʩ ʫʯʝʪʦʤ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʜʘʥʥʳʭ ʚ ʵʬʠʨʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʛʥʘʣ ʥʘ 
ʚʳʭʦʜʝ DOUT ʥʘʠʙʦʣʝʝ çʯʠʩʪʳʡè (ʤʝʥʷʝʪ ʩʦʩʪʦʷʥʠʝ ʥʝ ʯʘʱʝ, ʯʝʤ ʦʜʠʥ ʨʘʟ ʟʘ ʙʠʪ-
ʧʝʨʠʦʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ), ʥʦ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʩʠʥʭʨʦʥʠʟʘʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 
ʫʩʣʦʚʠʡ: 

ɺʭʦʜ

ʢʦʥʪʨʦʣʣʝʨʘ

ɺrʭʦʜ

ʢʦʥʪʨʦʣʣʝʨʘ

550 ʥʩ ʤʘʢʩ550 ʥʩ ʤʘʢʩ

250 ʥʩ 250 ʥʩ
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¶ ʩʢʦʨʦʩʪʴ ʜʘʥʥʳʭ (BR) ʥʘ ʚʭʦʜʝ ʧʨʠʝʤʥʠʢʘ (ʚ ʵʬʠʨʝ) ʥʝ ʜʦʣʞʥʘ ʦʪʣʠʯʘʪʴʩʷ 
ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʢʦʤʘʥʜʦʡ $AR ʤʦʜʫʣʷ ʙʦʣʝʝ, ʯʝʤ ʥʘ 5%; 

¶ ʧʘʢʝʪʳ ʜʘʥʥʳʭ ʜʦʣʞʥʳ ʥʘʯʠʥʘʪʴʩʷ ʩ ʧʨʝʘʤʙʫʣʳ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
010101...) ʜʣʠʥʦʡ ʥʝ ʤʝʥʝʝ 24 ʙʠʪ; 

¶ ʧʦʪʦʢ ʜʘʥʥʳʭ ʧʦʩʣʝ ʵʪʦʛʦ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʜʠʥ ʧʝʨʝʭʦʜ ʦʪ 
ç0è ʢ ç1è ʠʣʠ ʥʘʦʙʦʨʦʪ ʥʘ ʢʘʞʜʳʝ 8 ʙʠʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʩʠʥʭʨʦʥʠʟʘʪʦʨʝ ʤʦʞʥʦ ʧʦʣʟɹʦʚʘʪʴʩʷ ʪʦʣʴʢʦ 
ʥʘʙʦʨʦʤ ʩʢʦʨʦʩʪʝʡ ʚ ʵʬʠʨʝ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʤʦʜʫʣʴ ʚ ʢʦʤʘʥʜʥʦʤ ʨʝʞʠʤʝ: 
4 800, 9 600, 19 200, 38 400 ʠ 76 800 ʙʦʜ. ʇʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʞʝ ʩʠʥʭʨʦʥʠʟʘʪʦʨʝ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʫʶ (ʜʘʞʝ çʥʝʩʪʘʥʜʘʨʪʥʫʶè) ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚʧʣʦʪʴ ʜʦ 
76 800 ʙʦʜ, ʧʨʠ ʵʪʦʤ ʚʥʝʰʥʝʝ ʫʩʪʨʦʡʩʪʚʦ ʩʘʤʦ ʜʦʣʞʥʦ ʟʘʙʦʪʠʪʩʷ ʦ ʚʳʜʝʣʝʥʠʠ ʜʘʥʥʳʭ 
ʠʟ ʩʠʛʥʘʣʘ DOUT. 

ʇʨʠ ʚʳʙʦʨʝ ʩʢʦʨʦʩʪʠ ʜʘʥʥʳʭ (BR) ʩʣʝʜʫʝʪ ʧʨʘʚʠʣʴʥʦ ʚʳʙʠʨʘʪʴ ʧʦʜʭʦʜʷʱʫʶ 

ʜʝʚʠʘʮʠʶ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʪʯʠʢʘ (DF) ʠ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʨʠʝʤʥʠʢʘ (BW). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʝʚʠʘʮʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ DF=(1é2)³BR, ʧʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʘʷ ʧʦʣʦʩʘ ʧʨʠʝʤʥʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ BW>2³(BR+DF). 
ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ: 
 

ʉʢʦʨʦʩʪʴ ʜʘʥʥʳʭ 

(BR), ʙʦʜ 

ɼʝʚʠʘʮʠʷ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʪʯʠʢʘ 

(DF), ʢɻʮ 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʠʝʤʥʠʢʘ 

(BW), ʢɻʮ 

4 800 
5 10 

20 40 

9 600 
10 20 

20 40 

19 200 
20 40 

40 200 

38 400 
40 200 

100 200 

 
ɺ ʨʝʞʠʤʝ çʇʨʷʤʦʡ ʜʦʩʪʫʧè, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʨʝʞʠʤʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʥʝ 

ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʫʨʦʚʝʥʴ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ (RSSI) ʥʘ ʚʭʦʜʝ ʧʨʠʝʤʥʠʢʘ. 
ɺ ʨʝʞʠʤʝ çʇʨʷʤʦʡ ʜʦʩʪʫʧè ʥʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʠʛʥʘʣ CONFIG, ʧʦʵʪʦʤʫ ʜʣʷ 

ʦʪʤʝʥʳ ʵʪʦʛʦ ʨʝʞʠʤʘ ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʚʦʡʪʠ ʚ ʢʦʤʘʥʜʥʳʡ ʨʝʞʠʤ, ʧʝʨʝʟʘʧʫʩʪʠʚ 
ʤʦʜʫʣʴ (ʧʠʪʘʥʠʝʤ ʠʣʠ ʢʥʦʧʢʦʡ RESET ʥʘ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʝ) ʧʨʠ ʥʘʞʘʪʦʡ ʢʥʦʧʢʝ 
CONFIG (ʩʤ. ʨʘʟʜʝʣ çʈʝʞʠʤ  r ʨʘʙʦʪʳ è), ʩʥʷʪʴ ʬʣʘʛ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ çʇʨʷʤʦʡ 
ʜʦʩʪʫʧè (ʩʤ. ʨʘʟʜʝʣ çɸʢʪʠʚʠʟʘʮʠʷ ʨʝʞʠʤʘ çʇʨʷʤʦʡ ʜʦʩʪʫʧè) ʠ ʚʥʦʚʴ ʧʝʨʝʟʘʧʫʩʪʠʪʴ 
ʤʦʜʫʣʴ.  

 

!
 

ɼʣ ̫ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʨʝʞʠʤʦʤ çʇʨʷʤʦʡ ʜʦʩʪʫʧè ʘ ʪʘʢʞʝ ʜʣʷ ʝʛʦ 
ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪ ɹ ʪʝʨʤʠʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 
ʪʠʧʘ PComm Terminal Emulator ʬʠʨʤʳ MOXA Technologies Co., LTD 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ çʚʨʫʯʥʫʶè ʤʝʥʷʪʴ ʩʦʩʪʦʷʥʠʝ ʩʠʛʥʘʣʘ RTS   

(RX/ TX  ) ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. 

 

4.8 ʈɽʊʈɸʅʉʃʗʎʀʗ ʇɸʂɽʊʆɺ 

ʄʦʜʫʣʴ ʩʧʦʩʦʙʝʥ ʨʝʪʨʘʥʩʣʠʨʦʚʘʪʴ ʧʘʢʝʪʳ ʜʨʫʛʠʭ ʤʦʜʫʣʝʡ, ʥʝ ʫʪʨʘʯʠʚʘʷ ʩʚʦʠʭ 
ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ. 

ɺ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦ 8 ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ, ʥʦʤʝʨʘ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪʩʷ ʢʦʤʘʥʜʦʡ 
$RPTN. ɸʜʨʝʩʘ ʨʝʪʨʘʥʩʣʠʨʫʝʤʳʭ ʧʘʢʝʪʦʚ ʟʘʜʘʶʪʩʷ ʢʦʤʘʥʜʦʡ $RID. 



ʈʘʜʠʦʤʦʜʫʣʠ çʉʇɽʂʊʈ 433 SX OEMè ʠ çʉʇɽʂʊʈ 868 SX OEMè  ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 
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ɺ ʢʘʞʜʦʤ ʧʘʢʝʪʝ, ʧʝʨʝʜʘʚʘʝʤʦʤ ʚ ʵʬʠʨ, ʥʘʭʦʜʠʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ 
ʨʝʪʨʘʥʩʣʷʮʠʦʥʥʦʝ ʧʦʣʝ (ʈʇ), ʢʦʪʦʨʦʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʢʘʞʜʳʤ ʘʢʪʠʚʥʳʤ 
ʨʝʪʨʘʥʩʣʷʪʦʨʦʤ. ʄʦʜʫʣʴ, ʨʘʙʦʪʘʷ ʚ ʨʝʞʠʤʝ ʨʝʪʨʘʥʩʣʷʪʦʨʘ, ʧʨʠʥʠʤʘʷ ʢʘʜʨ ʠʟ ʵʬʠʨʘ, 
ʘʥʘʣʠʟʠʨʫʝʪ ʈʇ ʠ ʘʜʨʝʩʘ RIDxx. ɽʩʣʠ ʚ ʈʇ ʦʪʩʫʪʩʪʚʫʝʪ ʤʘʨʢʝʨ ʨʝʪʨʘʥʩʣʷʮʠʠ ʜʣʷ 
ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʠ ʘʜʨʝʩ ʚ ʧʘʢʝʪʝ ʩʦʚʧʘʣ ʩ ʦʜʥʠʤ ʠʟ RIDxx, ʧʨʠʥʷʪʳʡ ʢʘʜʨ 
ʟʘʧʠʩʳʚʘʝʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʨʝʪʨʘʥʩʣʷʮʠʦʥʥʫʶ ʦʯʝʨʝʜʴ, ʨʘʙʦʪʘʶʱʫʶ ʧʦ ʧʨʠʥʮʠʧʫ 
FIFO (ʧʝʨʚʳʡ ʚʦʰʝʣ, ʧʝʨʚʳʡ ʚʳhʝʣ). ɺʩʝʛʦ ʚ ʦʯʝʨʝʜʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ 
ʥʘʭʦʜʠʪʴʩʷ ʜʦ 2 ʧʘʢʝʪʦʚ. ɽʩʣʠ ʧʘʢʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ, ʨʘʟʤʝʨ ʜʘʥʥʳʭ ʧʘʢʝʪʘ ʥʝ 
ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 128 ʙʘʡʪ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʘʢʝʪ ʠʛʥʦʨʠʨʫʝʪʩʷ ʥʘ ʧʦʩʪʘʥʦʚʢʫ ʚ 
ʦʯʝʨʝʜʴ ʥʘ ʨʝʪʨʘʥʩʣʷʮʠʶ. ʇʘʢʝʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʝʪʨʘʥʩʣʷʮʠʠ, ʤʦʛʫʪ ʙʳʪʴ 
ʟʘʜʝʨʞʘʥʳ ʚ ʙʫʬʝʨʝ ʦʯʝʨʝʜʠ ʥʘ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ. ɺʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʜʘʥʥʳʭ ʚ ʦʯʝʨʝʜʠ 
ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ RPT_DELAY ($RG28). ʇʦ ʠʩʪʝʯʝʥʠʠ 
ʚʨʝʤʝʥʠ RPT_DELAY ʧʘʢʝʪʳ ʧʝʨʝʜʘʶʪʩʷ ʚ ʵʬʠʨ. 

ʈʝʪʨʘʥʩʣʷʮʠʷ ʩʦʦʙʱʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʯʝʨʝʜʠ, ʠʤʝʝʪ ʤʝʥʴʰʠʡ ʧʨʠʦʨʠʪʝʪ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʝʜʘʯʝʡ ʩʦʙʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʜʫʣʷ. ʈʝʪʨʘʥʩʣʷʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʧʘʢʝʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʠʝʤʘ ʚʩʝʭ ʜʘʥʥʳʭ ʧʘʢʝʪʘ (ʚ ʩʣʫʯʘʝ 
ʧʨʠʝʤʘ ʜʘʥʥʳʭ ʧʘʢʝʪʘ ʩ ʦʰʠʙʢʘʤʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʘʢʝʪ ʥʝ ʨʝʪʨʘʥʩʣʠʨʫʝʪʩʷ). 

ʇʦʩʢʦʣʴʢʫ ʤʦʜʫʣʴ ʚ ʵʬʠʨʝ ʨʘʙʦʪʘʝʪ ʚ ʧʦʣʫʜʫʧʣʝʢʩʥʦʤ ʨʝʞʠʤʝ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʦʙʱʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 
ʢʦʣʠʯʝʩʪʚʫ ʘʢʪʠʚʥʳʭ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 
ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ. 

ɼʣ ̫ ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʞʠʤʘ ʨʝʪʨʘʥʩʣʷʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʩʚʦʠʪʴ ʤʦʜʫʣʶ 
ʫʥʠʢʘʣʴʥʳʡ ʨʝʪʨʘʥʩʣʷʮʠʦʥʥʳʡ ʥʦʤʝʨ (ʢʦʤʘʥʜʘ $RPTN) ʠ ʚʚʝʩʪʠ ʭʦʪʷ ʙ  rʦʜʠʥ ʘʜʨʝʩ 
ʦʪʧʨʘʚʠʪʝʣʷ/ʧʦʣʫʯʘʪʝʣʷ, ʧʘʢʝʪʳ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʪʨʘʥʩʣʠʨʦʚʘʪʴ (ʢʦʤʘʥʜʘ 
$RID). 

ʄʦʜʫʣʴ ʩʧʦʩʦʙʝʥ ʚʳʧʦʣʥʷʪʴ ʥʝʢʦʪʦʨʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʥʘʜ 
ʦʯʝʨʝʜʴʶ ʧʘʢʝʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʝʪʨʘʥʩʣʷʮʠʠ: 

¶ ʫʜʘʣʝʥʠʝ ʦʜʠʥʘʢʦʚʳʭ ʧʘʢʝʪʦʚ ʦʪ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʪʧʨʘʚʠʪʝʣʷ ʠʣʠ ʜʣʷ ʦʜʥʦʛʦ ʠ 
ʪʦʛʦ ʞʝ ʧʦʣʫʯʘʪʝʣʷ (ʢʨʦʤʝ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʧʘʢʝʪʦʚ); 

¶ ʢʦʨʨʝʢʮʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʪʦʢʘ ʧʘʢʝʪʦʚ ʦʪ ʘʙʦʥʝʥʪʦʚ (ʘʙʦʥʝʥʪʘʤ), 
ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʝʞʠʤʝ çʪʦʯʢʘ-ʪʦʯʢʘè ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʦʝʜʠʥʝʥʠʷ ʚ ʩʣʫʯʘʝ, 
ʝʩʣʠ ʚ ʦʯʝʨʝʜʠ ʥʘʭʦʜʷʪʩ ̫çʢʦʥʬʣʠʢʪʫʶʱʠʝè ʧʘʢʝʪʳ. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʬʫʥʢʮʠʡ 
ʢʦʨʨʝʢʮʠʠ ʩʤ. ʚ ʨʘʟʜʝʣʝ çʉʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʢʦʤʘʥʜ $LOG ʠ $SCAN. ʀʩʪʦʨʠʷ 
ʦʙʤʝʥʘ.è. 

 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʦ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʤ. ʚ ʨʘʟʜʝʣʝ 
çʈʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʝʤʘ ʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʘʢʝʪʦʚè. 

4.9 ʈɽɾʀʄʓ ʈɸɹʆʊʓ ʇʆ ʕʌʀʈʋ (ɻɸʈɸʅʊʀʀ ɼʆʉʊɸɺʂʀ ɼɸʅʅʓʍ ɸɼʈɽʉɸʊʋ) 

ʄʦʜʫʣʴ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʵʬʠʨʝ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘʭ ï ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ 
(ʠʣʠ ʛʨʫʧʧʦʚʦʡ) ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ (çʪʦʯʢʘ-ʪʦʯʢʘè). 

4.9.1 ʐʀʈʆʂʆɺɽʑɸʊɽʃʔʅʓʁ ʈɽɾʀʄ 
ʄʦʜʫʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʙʦʪʘʝʪ ʚ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ 

TXID ʥʝ ʷʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ (ʩʤ. ʨʘʟʜʝʣ çɸʜʨʝʩʘʮʠʷ ʠ ʧʨʠʤʝʨʳ ʦʨʛʘʥʠʟʘʮʠʠ 
ʩʝʪʝʡè). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʫʣʴ ʦʪʧʨʘʚʣʝ̫ʪ ʚ ʵʬʠʨ çʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝè ʧʘʢʝʪʳ, 
ʢʦʪʦʨʳʝ çʩʣʳʘhʪè ʚʩʝ ʤʦʜʫʣʠ (ʠʣʠ ʛʨʫʧʧʘ ʤʦʜʫʣʝʡ). 

 

 

ʇʦʩʢʦʣʴʢʫ ʚ ʠhʨʦʢʦʚʝʱʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤ 
ʧʦʜʪʚʝʨʞʜʝʥʠʡ, ʛʘʨʘʥʪʠʷ ʜʦʩʪʘʚʢʠ ʧʘʢʝʪʘ ʜʘʥʥʳʭ ʘʜʨʝʩʘʪʫ ʚ ʵʪʦʤ ʨʝʞʠʤʝ 
ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣʘʤʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʘʚʢʠ ʧʘʢʝʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ 
ʤʝʪʦʜʘʤʠ: 

¶ ʚʢʣʶʯʝʥʠʝʤ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ (ʩʤ. ʨʘʟʜʝʣ çʌʦʨʤʘʪ ʧʘʢʝʪʘ 
ʚ ʵʬʠʨʝ. ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝè); 

¶ ʫʤʝʥʴʰʝʥʠʝʤ ʜʣʠʥʳ ʧʘʢʝʪʘ ʚ ʵʬʠʨʝ (ʩʤ. ʨʘʟʜʝʣ ç$PLEN - ʤʘʢʩʠʤʘʣʴʥʳʡ 
ʨʘʟʤʝʨ ʧʘʢʝʪʘ ʜʘʥʥʳʭ ʚ ʵʬʠʨʝè); 
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¶ ʜʫʙʣʠʨʦʚʘʥʠʝʤ ʧʘʢʝʪʦʚ ʚ ʵʬʠʨʝ (ʩʤ. ʨʘʟʜʝʣ ç$BPM - ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ 
ʦʜʠʥʘʢʦʚʳʭ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʧʘʢʝʪʦʚè).; 

¶ ʩʥʠʞʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʚ ʵʬʠʨʝ (ʩʤ. ʨʘʟʜʝʣ ç$AR ï ʩʢʦʨʦʩʪʴ 
ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʵʬʠʨʫè). 

 
ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʚʳʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʥʦʛʦ ʥʠʞʝ ʦʙʱʝʡ 

ʩʢʦʨʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʵʬʠʨʘ ʠ ʧʨʠʝʤʥʳʡ ʙʫʬʝʨ ʟʘʧʦʣʥʝʥ, ʚʦʟʤʦʞʥʘ ʧʦʪʝʨʷ 
ʠʥʬʦʨʤʘʮʠʠ ʪ.ʢ. ʧʘʢʝʪ ʜʘʥʥʳʭ, ʥʝ ʫʤʝʱʘʶʱʠʡʩʷ ʚ ʧʨʠʝʤʥʳʡ ʙʫʬʝʨ, ʫʜʘʣʷʝʪʩʷ. ʇʫʪʠ 
ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʦʧʠʩʘʥʳ ʚ ʨʘʟʜʝʣʝ çɹʫʬʝʨʠʟʘʮʠʷ ʧʨʠʥʷʪʳʭ ʠʟ ʵʬʠʨʘ 
ʜʘʥʥʳʭ. ʂʦʥʢʘʪʝʥʘʮʠʷ ʜʘʥʥʳʭè. 

4.9.2 ʀʅɼʀɺʀɼʋɸʃʔʅʓʁ ʈɽɾʀʄ (çʊʆʏʂɸ-ʊʆʏʂɸè) 
ɼʣ ̫ʨʘʙʦʪʳ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʨʝʞʠʤʝ (ʪʦʯʢʘ-ʪʦʯʢʘ) ʧʘʨʘʤʝʪʨ TXID ʥʝ ʜʦʣʞʝʥ 

ʷʚʣʷʪʴʩʷ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʤ ʠʣʠ ʛʨʫʧʧʦʚʳʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʫʣʴ ʦʪʧʨʘʚʣʷʝʪ ʚ 
ʵʬʠʨ çʠʥʜʠʚʠʜʫʘʣʴʥʳʝè ʧʘʢʝʪʳ, ʢʦʪʦʨʳʝ çʩʣʳʰʠʪè ʪʦʣʴʢʦ ʤʦʜʫʣʴ, ʧʘʨʘʤʝʪʨ MYID 
ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ TXID ʧʝʨʝʜʘʶʱʝʛʦ ʤʦʜʫʣʷ. 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ çʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦè ʧʘʢʝʪʘ ʤʦʜʫʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʩʳʣʘʝʪ 
ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʦ ʝʛʦ ʧʨʠʝʤʝ ʦʪʧʨʘʚʠʪʝʣʶ ʵʪʦʛʦ ʧʘʢʝʪʘ. ʆʪʧʨʘʚʠʪʝʣʴ ʞʝ ʧʨʠ 
ʥʝʧʦʣʫʯʝʥʠʠ ʪʘʢʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʚʪʦʨʷʝʪ ʧʘʢʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʨʝʞʠʤʝ 
çʪʦʯʢʘ-ʪʦʯʢʘè ʠʤʝʶʪʩʷ ʛʘʨʘʥʪʠʠ ʜʦʩʪʘʚʢʠ ʜʘʥʥʳʭ. 

 
ʂʦʣʠʯʝʩʪʚʦ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʷʤʠ ʤʦʛʫʪ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴʩʷ (ʩʤ. ʨʘʟʜʝʣ çʂʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʫʣʝʤè). 
ʇʦʣʫʯʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʘʢʝʪ, ʤʦʜʫʣʴ ʩʦʟʜʘʝʪ ʬʘʢʪʠʯʝʩʢʦʝ ʠʣʠ ʤʥʠʤʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʩ ʵʪʠ ʤʦʜʫʣʝʤ, ʥʘʯʠʥʘʷ ʧʨʠ ʵʪʦʤ ʚʝʩʪʠ ʩʪʘʪʠʩʪʠʢʫ ʧʨʠʝʤʘ ʧʘʢʝʪʦʚ ʦʪ ʥʝʛʦ. 
ʇʦ ʩʧʦʩʦʙʫ ʩʦʝʜʠʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʝʞʠʤ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʧʦʜʨʝʞʠʤʘ: 

¶ ʨʝʞʠʤ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʦʝʜʠʥʝʥʠʷ; 

¶ ʨʝʞʠʤ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. 
 

ʈʝʞʠʤ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʦʝʜʠʥʝʥʠʷ 
ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʩʦʟʜʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ. ʌʘʟʝ 

ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʧʨʝʜʰʝʩʪʚʫʝʪ ʬʘʟʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. ɽʩʣʠ ʤʦʜʫʣʴ, 
ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʨʝʞʠʤʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ, ʥʘʭʦʜʠʪʩʷ ʝʱʝ ʠ ʚ ʨʝʞʠʤʝ 
çʇʘʢʝʪʥʳʡ #2è, ʪʦ ʧʦ ʦʢʦʥʯʘʥʠʠ ʬʘʟʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʜʫʨʘ 
ʨʘʟʲʝʜʠʥʝʥʠʷ. ʅʘ ʢʘʞʜrʡ ʧʨʘʚʠʣʴʥʦ ʧʨʠʥʷʪʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʘʢʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʦʪʧʨʘʚʣʷʝʪʩʷ ʢʦʨʦʪʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ (ACK). ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʘʥʥʳʝ ʧʨʠʥʷʪʳ ʩ 
ʦʰʠʙʢʘʤʠ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʦʙ ʵʪʦʤ ʥʝ ʦʪʧʨʘʚʣʷʝʪʩʷ. ɺ ʨʝʞʠʤʝ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ 
ʩʦʝʜʠʥʝʥʠʷ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʥʘ ʥʝʩʢʦʣʴʢʦ 
ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ (ʩʤ. ʨʘʟʜʝʣ ç$MAXP - ʯʠʩʣʦ ʧʘʢʝʪʦʚ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʚ ʵʬʠʨ ʙʝʟ 
ʦʞʠʜʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷè), ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ 
ʨʘʜʠʦʩʚʷʟʠ. ɺ ʩʣʫʯʘʝʪ ʝʩʣʠ ʧʘʨʘʤʝʪʨ $MAXP ʦʪʣʠʯʝʥ ʦʪ 1, ʥʘ ʧʨʠʝʤʥʦʤ ʤʦʜʫʣʝ 
ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨ $RESPT ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʟʘʜʝʨʞʢʫ ʦʪʧʨʘʚʢʠ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘ ʩʣʫʯʘʡ, ʝʩʣʠ ʫʜʘʣʝʥʥʳʡ ʤʦʜʫʣʴ ʧʝʨʝʜʘʝʪ ʥʝʩʢʦʣʴʢʦ ʧʘʢʝʪʦʚ ʩ 
ʦʞʠʜʘʥʠʝʤ ʛʨʫʧʧʦʚʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. ʇʘʨʘʤʝʪʨ $RESPT ʥʝ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ 
(ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʩʨʘʟʫ ʞʝ) ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʣʫʯʝʥ ʧʦʩʣʝʜʥʠʡ ʧʘʢʝʪ ʚ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʘʢʝʪʦʚ, ʪʨʝʙʫʶʱʠʭ ʧʦʜʪʚʝʨʞʜʝʥʠʷ (ʧʨʠʟʥʘʢ ʧʦʩʣʝʜʥʝʛʦ ʧʘʢʝʪʘ 
ʧʝʨʝʜʘʝʪʩʷ ʚ ʟʘʛʦʣʦʚʢʝ ʧʘʢʝʪʘ). ɽʩʣʠ ʧʘʨʘʤʝʪʨ $RESPT ʨʘʚʝʥ 0, ʟʘʜʝʨʞʢʘ ʦʪʧʨʘʚʢʠ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɼʘʥʥʳʡ ʨʝʞʠʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ $TXID ʷʚʣʷʝʪʩʷ 
ʣʶʙʳʤ ʘʜʨʝʩʦʤ, ʦʪʣʠʯʥʳʤ ʦʪ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʛʦ ʠʣʠ ʛʨʫʧʧʦʚʦʛʦ. ɼʘʥʥʳʡ ʨʝʞʠʤ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪ ɹʜʣʷ ʨʘʙʦʪʳ ʪʦʣɹʢʦ ʜʚʫʭ ʤʦʜʫʣʝʡ ʚ ʨʝʞʠʤʝ çʪʦʯʢʘ-ʪʦʯʢʘè. 

ʄʦʜʫʣʴ ʚ ʨʝʞʠʤʝ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʦʝʜʠʥʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 
ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʢʪʠʚʥʳʤ ʪʦʣʴʢʦ ʦʜʥʦ ʩʦʝʜʠʥʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʦʥ ʩʧʦʩʦʙʝʥ 
ʧʨʠʥʠʤʘʪʴ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ ʧʘʢʝʪʳ ʠ ʦʪʧʨʘʚʣʷʪʴ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘ ʧʘʢʝʪ  r ʚ 
ʨʝʞʠʤʝ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʚʳʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʥʦʛʦ ʥʠʞʝ 
ʦʙʱʝʡ ʩʢʦʨʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʵʬʠʨʘ ʠ ʧʨʠʝʤʥʳʝ ʙʫʬʝʨʳ ʟʘʧʦʣʥʝʥʳ, 
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ʧʝʨʝʜʘʶʱʝʤʫ ʤʦʜʫʣʶ ʧʝʨʝʜʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʢʘʜʨ ʥʝʛʦʪʦʚʥʦʩʪʠ ʧʨʠʝʤʘ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʧʦʪʝʨʷ ʜʘʥʥʳʭ ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʩʢʦʨʦʩʪʝʡ ʠʩʢʣʶʯʝʥʘ. 

 
ʈʝʞʠʤ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ 
ɼʘʥʥʳʡ ʨʝʞʠʤ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʘʨʘʤʝʪʨ $TXID 

ʷʚʣ̫ʝʪʩʷ ʣʶʙʳʤ ʘʜʨʝʩʦʤ, ʦʪʣʠʯʥʳʤ ʦʪ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʛʦ ʠʣʠ ʛʨʫʧʧʦʚʦʛʦ, ʥʦ 
ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʨʝʬʠʢʩʦʤ NL. ʅʘ ʢʘʞʜʳʡ ʧʨʘʚʠʣʴʥʦ ʧʨʠʥʷʪʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʘʢʝʪ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʢʦʨʦʪʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ (ACK). ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʘʥʥʳʝ 
ʧʨʠʥʷʪʳ ʩ ʦʰʠʙʢʘʤʠ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʦʙ ʵʪʦʤ ʥʝ ʦʪʧʨʘʚʣʷʝʪʩʷ. ɼʘʥʥʳʡ ʨʝʞʠʤ 
ʷʚʣʷʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʨʝʞʠʤʘ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʦʝʜʠʥʝʥʠʷ. ʌʘʟʳ 
ʩʦʝʜʠʥʝʥʠʷ ʠ ʨʘʟʨʳʚ ʩʦʝʜʠʥʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʇʨʠ ʧʨʠʝʤʝ ʧʘʢʝʪʘ ʨʝʞʠʤʘ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʤʥʠʤʦʝ 
ʩʦʝʜʠʥʝʥʠʝ ʩ ʦʪʧʨʘʚʠʪʝʣʝʤ ʧʘʢʝʪʘ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʠʥʘʝʪʩʷ ʚʝʩʪʠʩʴ ʠʩʪʦʨʠʷ ʧʨʠʥʷʪʳʭ 
ʧʘʢʝʪʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʤʦʞʥʦ ʚʝʜʝʥʠʝ ʜʦ 25 ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʩʣʫʯʘʝ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʘʢʪʠʚʥʳʭ 25 ʩʦʝʜʠʥʝʥʠʡ, ʠʥʬʦʨʤʘʮʠʷ ʦ 
ʝʛʦ ʩʦʩʪʦʷʥʠʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʥʘ ʤʝʩʪʦ ʩʘʤʦʛʦ ʧʦʩʣʝʜʥʝʛʦ ʘʢʪʠʚʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ɼʘʥʥʳʡ ʨʝʞʠʤ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʝʞʠʤʝ çʇʘʢʝʪʥʳʡ #2è ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 
ʘʜʨʝʩʘʮʠʝʡ, ʪ.ʢ. ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʬʘʟʳ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʨʳʚʘ ʩʦʝʜʠʥʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ) ï ʜʦ 3-4 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʨʝʞʠʤʦʤ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʦʝʜʠʥʝʥʠʷ. 

ʊʘʢʞʝ ʜʘʥʥʳʡ 
ʨʝʞʠʤ ʥʝʦʙʭʦʜʠʤʦ 
ʫʩʪʘʥʘʚʣʠʚʘʪʴ, ʝʩʣʠ 
ʥʝʦʙʭʦʜʠʤʘ ʛʘʨʘʥʪʠʷ 
ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʠ 
ʙʘʟʝ ʚ ʩʣʫʯʘʝ 
ʧʦʩʪʨʦʝʥʠʷ 
ʨʘʜʠʦʩʝʪʠ ʚ ʨʝʞʠʤʝ 
ñʟʚʝʟʜʘò. ɹʘʟʦʚʳʡ 
ʤʦʜʫʣʴ (ʮʝʥʪʨ 
ʟʚʝʟʜʳ) ʤʦʞʝʪ 
ʨʘʙʦʪʘʪʴ ʚ 
ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʤ 
ʨʝʞʠʤʝ. 

ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 
ʨʘʙʦʪʘʝʪ ʩ 
ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʀʆ) 
ʯʝʨʝʟ ʤʦʜʫʣʠ ## 1é5. 
ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 
ʚ ʧʘʢʝʪʘʭ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʚʥʫʪʨʝʥʥʷʷ ʘʜʨʝʩʘʮʠʷ ʜʣʷ ʀʆ-ʭ. ɹʘʟʦʚʘʷ 
ʩʪʘʥʮʠʷ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʚ ʛʨʫʧʧʦʚʦʤ ʨʝʞʠʤʝ. ɹʘʟʦʚʳʡ ʤʦʜʫʣʴ ʠ ʤʦʜʫʣʠ, 
ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʀʆ, ʨʘʙʦʪʘʶʪ ʚ ʧʨʦʟʨʘʯʥʦʤ ʨʝʞʠʤʝ. ɻʘʨʘʥʪʠʷ ʜʦʩʪʘʚʢʠ ʜʘʥʥʳʭ ʜʦ ʀʆ 
ʩʦ ʩʪʦʨʦʥʳ ʙʘʟʦʚʦʛʦ ʤʦʜʫʣʷ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʩʣʫʯʘʝ ʥʝʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ ʥʘ ʩʚʦʡ ʟʘʧʨʦʩ 
ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʜʦʣʞʥʘ ʧʦʚʪʦʨʠʪʴ ʝʛʦ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʘʡʤ-ʘʫʪ (ʝʩʣʠ ʜʘʥʥʳʡ 
ʘʣʛʦʨʠʪʤ ʦʙʤʝʥʘ ʟʘʣʦʞʝʥ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʙʘʟʦʡ ʠ ʤʦʜʫʣʷʤʠ ʥʘ ʫʨʦʚʥʝ 
ʧʨʦʪʦʢʦʣʘ ʦʙʤʝʥʘ). ʄʦʜʫʣʠ ʀʆ ʥʘʩʪʨʦʝʥʳ ʥʘ ʩʚʷʟʴ ʩ ʙʘʟʦʚʳʤ ʤʦʜʫʣʝʤ ʚ ʨʝʞʠʤʝ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ (ʪʦʯʢʘ-ʪʦʯʢʘ) ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. ɺʩʝ ʜʘʥʥʳʝ, ʧʨʠʭʦʜʷʱʠʝ 
ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʦʜʫʣʷ ʦʪ ʀʆ ʙʫʜʫʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʜʦʩʪʘʚʣʝʥʳ ʜʦ 
ʙʘʟʦʚʦʛʦ ʤʦʜʫʣʷ. ʇʨʦʙʣʝʤ ʩʦ ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ (ʢʘʢ ʚ ʨʝʞʠʤʝ ʩ 
ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʦʝʜʠʥʝʥʠʷ) ʥʝ ʚʦʟʥʠʢʘʝʪ. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʫʧʨʘʚʣʷʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 
ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʙʘʟʦʚʳʡ ʤʦʜʫʣʴ, ʨʘʙʦʪʘʷ ʚ ʨʝʞʠʤʝ çʇʘʢʝʪʥʳʡ #2è, 
ʤʦʞʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ (ʟʘʧʨʦʩʳ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ) ʥʘ ʀʆ ʚ ʨʝʞʠʤʝ 
ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪ ʚʨʝʤʷ ʦʧʨʦʩʘ ʚʩʝʭ ʆʀ ʧʨʠ 
ʛʘʨʘʥʪʠʠ ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʢʝʪʦʚ. 

ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʚʳʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʥʦʛʦ ʥʠʞʝ ʦʙʱʝʡ 
ʩʢʦʨʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʵʬʠʨʘ ʠ ʧʨʠʝʤʥʳʝ ʙʫʬʝʨʳ ʟʘʧʦʣʥʝʥʳ, ʧʝʨʝʜʘʶʱʝʤʫ 
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ʤʦʜʫʣʶ ʥʝ ʧʝʨʝʜʘʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʦ ʧʨʠʝʤʝ ʧʘʢʝʪʘ, ʯʪʦ ʚʳʥʫʞʜʘʝʪ ʝʛʦ ʧʦʚʪʦʨʠʪʴ 
ʧʝʨʝʜʘʯʫ ʧʘʢʝʪʘ ʜʘʥʥʳʭ ʯʝʨʝʟ ʚʨʝʤʷ, ʟʘʜʘʚʘʝʤʦʝ ʧʘʨʘʤʝʪʨʦʤ $ACKT. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʧʦʪʝʨʷ ʜʘʥʥʳʭ ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʩʢʦʨʦʩʪʝʡ ʠʩʢʣʶʯʝʥʘ. 

4.9.3 ɸʅɸʃʀɿ ɿɸʅʗʊʆʉʊʀ ʕʌʀʈɸ 
ɺʦ ʠʟʙʝʞʘʥʠʠ ʧʦʪʝʨʠ ʜʘʥʥʳʭ, ʚʳʟʚʘʥʥʳʭ ʧʦʤʝʭʘʤʠ ʠ ʢʦʣʣʠʟʠʷʤʠ ʚ ʵʬʠʨʝ (ʚ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝʩʢʦʣʴʢʦ ʤʦʜʫʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʳʪʘʶʪʩʷ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʥʘ ʦʜʥʦʡ 
ʯʘʩʪʦʪʝ), ʨʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʟʘʥʷʪʦʩʪʠ ʵʬʠʨʘ ʧʝʨʝʜ ʚʳʭʦʜʦʤ ʚ ʨʝʞʠʤ 
çʇʝʨʝʜʘʯʘè. 

ʇʨʠʟʥʘʢʦʤ ʟʘʥʷʪʦʩʪʠ ʵʬʠʨʘ ʤʦʞʝʪ ʙʳʪʴ: 
Á ʥʘʣʠʯʠʝ ʚ ʵʬʠʨʝ ʧʘʢʝʪʘ ʦʪ ʜʨʫʛʦʛʦ ʤʦʜʫʣʷ ʠʣʠ ʩʦʚʤʝʩʪʠʤʦʛʦ ʩ ʥʠʤ 
ʫʩʪʨʦʡʩʪʚʘ (ʣʶʙʦʛʦ ʨʘʜʠʦʤʦʜʝʤʘ ʩʝʤʝʡʩʪʚ "ʉʧʝʢʪʨ 433" ʠʣʠ "ʉʧʝʢʪʨ 868"). 
ʄʦʜʫʣʠ ʥʝ ʙʫʜʫʪ ʚʳʭʦʜʠʪʴ ʚ ʵʬʠʨ, ʝʩʣʠ ʦʙʥʘʨʫʞʘʪ ʚ ʥʝʤ ʪʘʢʦʡ 
"ʩʦʚʤʝʩʪʠʤʳʡ" ʧʘʢʝʪ. ʇʨʠ ʵʪʦʤ ʥʘ "ʥʝʩʦʚʤʝʩʪʠʤʳʝ" ʧʦʤʝʭʠ ʚ ʵʬʠʨʝ ʦʥʠ ʥʝ 
ʙʫʜʫʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʷ, ʧʦʵʪʦʤʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʳʝ ʢʦʣʣʠʟʠʠ ʠ 
ʧʦʪʝʨʠ ʜʘʥʥʳʭ ʥʝ ʧʨʝʜʦʪʚʨʘʱʘʶʪʩʷ; 

Á ʧʨʝʚʳʰʝʥʠʝ çʬʠʟʠʯʝʩʢʦʛʦè ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ (RSSI) ʥʘ ʘʥʪʝʥʥʦʤ ʚʭʦʜʝ ʤʦʜʫʣʷ 
ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʨʦʛʘ (ʟʘʜʘʝʪʩʷ ʢʦʤʘʥʜʦʡ $RST). ʕʪʦʪ ʧʨʠʟʥʘʢ ʫʯʠʪʳʚʘʝʪ 
ʣʶʙʳʝ ʧʦʤʝʭʠ ʚ ʵʬʠʨʝ, ʚʳʟʳʚʘʶʱʠʝ ʧʦʚrh ʝʥʠʝ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ 
ʤʦʜʫʣʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʦʚʝʨʢʫ ʥʘ ʵʪʦʪ ʧʨʠʟʥʘʢ ʤʦʞʥʦ 
ʦʪʢʣʶʯʠʪʴ ʩʙʨʦʩʦʤ ʙʠʪʘ bRSSI_ON_CHGRANT (ʢʦʤʘʥʜʘ $AIR). 

 
ʇʝʨʝʜ ʢʘʞʜʳʤ ʚʳʭʦʜʦʤ ʚ ʨʝʞʠʤ çʇʝʨʝʜʘʯʘè ʤʦʜʫʣʴ ʧʨʦʚʝʨʷʝʪ ʟʘʥʷʪʦʩʪʴ 

ʵʬʠʨʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʵʬʠʨ çʩʚʦʙʦʜʝʥè, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʪʝʢʫʱʝʛʦ ʧʘʢʝʪʘ, ʠʥʘʯʝ 
ʤʦʜʫʣʴ ʦʞʠʜʘʝʪ ʝʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ. 

ʇʨʦʮʝʜʫʨʘ ʦʞʠʜʘʥʠʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʵʬʠʨʘ ʩʦʩʪʦʠʪ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʝ 
ʟʘʥʷʪʦʩʪʠ ʵʬʠʨʘ ʯʝʨʝʟ ʩʣʫʯʘʡʥʦ ʬʦʨʤʠʨʫʝʤʳʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ 
ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ 
ʜʠʘʧʘʟʦʥʘ, ʚ ʛʨʘʥʠʮʘʭ ʢʦʪʦʨʦʛʦ ʚʳʙʠʨʘʝʪʩʷ ʩʣʫʯʘʡʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ɺʳʙʦʨ 
ʚʘʨʠʘʥʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʙʠʪʘ bCH_GRANT_x4WSLT (ʢʦʤʘʥʜʘ $AIR). ɼʣ ̫
ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʙʦʣʝʝ ʥʘʜʝʞʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ 
ʫʩʪʘʥʘʚʣʠʚʘʪʴ çʯʝʪʳʨʝʭʢʨʘʪʥʳʡè ʚʨʝʤʝʥʥʦʡ ʜʠʘʧʘʟʦʥ. ʊʘʢʘʷ ʫʩʪʘʥʦʚʢʘ ʘʢʪʫʘʣʴʥʘ 
ʪʦʣʴʢʦ ʧʨʠ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʢʦʣʣʠʟʠʡ ʚ ʩʝʪʠ. ɽʩʣʠ ʞʝ ʵʪʘ ʚʝʨʦʷʪʥʦʩʪʴ ʤʘʣʘ ʠʣʠ 
ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʝʪ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʠʩʪʝʤʘ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ çʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭè 
ʚʳʭʦʜʦʚ ʤʦʜʫʣʝʡ ʚ ʵʬʠʨ), ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʠ çʩʪʘʥʜʘʨʪʥʦʡè ʫʩʪʘʥʦʚʢʦʡ ʙʠʪʘ 
bCH_GRANT_x4WSLT. 

ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʟʘʥʷʪʦʩʪʠ ʵʬʠʨʘ ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ, 
ʫʩʪʘʥʦʚʠʚ ʙʠʪ bBYPASS_CH_GRANT (ʢʦʤʘʥʜʘ $AIR). 

4.10 ɹʋʌɽʈʀɿɸʎʀʗ ɼɸʅʅʓʍ, ɺʍʆɼʗʑʀʍ ʇʆ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʄʋ ʇʆʈʊʋ 

ʅʘ ʚʭʦʜʷʱʠʝ ʩʦ ʩʪʦʨʦʥʳ DTE ʜʘʥʥʳʝ ʤʦʜʫʣʴ ʠʤʝʝʪ ʚʥʫʪʨʝʥʥʠʡ ʙʫʬʝʨ ʨʘʟʤʝʨʦʤ 
512 ʙʘʡʪ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʘʢʝʪʘ (256 ʙʘʡʪ) ʚ ʙʫʬʝʨʝ 
ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʜʦ 2 ʧʘʢʝʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʙʫʬʝʨʘ ʠʩʢʣʶʯʘʝʪ ʧʦʪʝʨʶ 
ʜʘʥʥʳʭ ʠʟ-ʟʘ ʨʘʟʥʠʮʳ ʚ ʩʢʦʨʦʩʪʷʭ ʦʙʤʝʥʘ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ ʠ ʚ ʵʬʠʨʝ. 
ɹʫʬʝʨ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ FIFO (çʧʝʨʚʳʤ ʚʦʰʝʣ, ʧʝʨʚʳʤ ʚʳʰʝʣè). 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʯʝʨʝʟ ʤʦʜʫʣʠ ʚʥʝʰʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʪʦʢʦʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʬʘʡʣʦʚ), ʪʘʢʠʝ ʢʘʢ XMODEM, XMODEM 1ʂ, 
ZMODEM, KERMIT ʠ ʪ.ʜ. ʆʜʥʘʢʦ, ʥʝ ʚʩʝ ʧʨʦʪʦʢʦʣʳ ʢʦʨʨʝʢʪʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʨʠ 
ʙʫʬʝʨʠʟʘʮʠʠ ʜʘʥʥrʭ, ʧʦʵʪʦʤʫ, ʧʨʝʞʜʝ ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʝʰʥʠʡ ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʝʛʦ ʨʘʙʦʪʫ ʧʨʠ ʙʫʬʝʨʠʟʘʮʠʠ ʜʘʥʥʳʭ. 

ʉʦʩʪʦʷʥʠʝ ʙʫʬʝʨʘ ʠʥʜʠʮʠʨʫʝʪ ʩʠʛʥʘʣ BUFST I IO0 ï ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ç1è ʧʨʠ 
ʥʘʣʠʯʠʠ ʚ ʙʫʬʝʨʝ ʜʘʥʥʳʭ ʜʣʷ ʦʪʧʨʘʚʢʠ ʚ ʵʬʠʨ. ʇʨʠ ʟʘʧʦʣʥʝʥʠʠ ʙʫʬʝʨʘ ʵʪʦʪ ʩʠʛʥʘʣ 
ʤʝʥʷʝʪ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʠʥʪʝʨʚʘʣʦʤ ʧʨʠʤʝʨʥʦ ʨʘʟ ʚ 100 ʤʩ. ʂʘʢ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʠʟ 
ʙʫʬʝʨʘ ʦʪʧʨʘʚʣʝʥʳ ʚ ʵʬʠʨ, ʩʠʛʥʘʣ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ç0è (ʚ ʨʝʞʠʤʝ çʪʦʯʢʘ-ʪʦʯʢʘè - 
ʪʦʣɹʢʦ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦ ʜʦʩʪʘʚʢʝ). 
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4.11 ɹʋʌɽʈʀɿɸʎʀʗ ʇʈʀʅʗʊʓʍ ʀɿ ʕʌʀʈɸ ɼɸʅʅʓʍ. ʂʆʅʂɸʊɽʅɸʎʀʗ ɼɸʅʅʓʍ 

ʅʘ ʧʨʠʥʷʪʳʝ ʠʟ ʵʬʠʨʘ ʜʘʥʥʳʝ ʚ ʤʦʜʫʣʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 2 ʙʫʬʝʨʘ ʧʦ 256 ʙʘʡʪ 
ʢʘʞʜʳʡ. ʂʘʞʜʳʡ 256-ʙʘʡʪʥʳʡ ʙʫʬʝʨ ʤʦʞʝʪ ʙʳʪʴ çʚʠʨʪʫʘʣʴʥʦè ʨʘʩʰʠʨʝʥ ʜʦ 512 ʙʘʡʪ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʤʤʘʨʥʳʡ ʨʘʟʤʝʨ ʙʫʬʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 1 ʂʙʘʡʪ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 
ʧʘʢʝʪ ʦʪ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʙʫʬʝʨ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ 
ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʧʦ ʵʬʠʨʫ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ 
ʧʦʨʪʫ, ʚ ʧʨʠʝʤʥʦʤ ʙʫʬʝʨʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʜʦ 2 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʢʝʪʦʚ ʦʪ 
ʨʘʟʣʠʯʥʳʭ ʤʦʜʫʣʝʡ. ɼʘʥʥʳʝ ʧʨʠʝʤʥʳʭ ʙʫʬʝʨʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʜʘʶʪʩʷ ʥʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʦʜʫʣʷ ʚ ʧʦʨʷʜʢʝ ʧʦʩʪʫʧʣʝʥʠʷ ʠʭ ʠʟ ʵʬʠʨʘ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʦʪʦʢʦʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʪʘʡʤ-ʘʫʪ ʤʝʞʜʫ 
ʩʠʤʚʦʣʘʤʠ ʚʥʫʪʨʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. ʈʘʟʤʝʨ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʤʦʞʝʪ 
ʧʨʝʚʳʰʘʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʘʢʝʪʘ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʚ ʵʬʠʨ ʤʦʜʫʣʝʤ. ɺ ʩʣʫʯʘʝ 
ʥʝʫʩʪʦʡʯʠʚʦʡ (ʩ ʧʦʚʪʦʨʘʤʠ) ʩʚʷʟʠ ʤʦʜʫʣʝʡ ʪʘʡʤ-ʘʫʪ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ 
ʧʘʢʝʪʘʤʠ ʤʦʞʝʪ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʪʴ ʪʘʡʤ-ʘʫʪ ʤʝʞʜʫ ʩʠʤʚʦʣʘʤʠ ʧʘʢʝʪʦʚ ʩʦʦʙʱʝʥʠʷ, 
ʟʘʣʦʞʝʥʥʳʡ ʚ ʧʨʦʪʦʢʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʦʢʦʥʝʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʉʣʝʜʫʶʱʠʝ ʨʠʩʫʥʢʠ 
ʠʣʣʶʩʪʨʠʨʫʶʪ ʵʪʦ. 

 

ʈʠʩ. 4.1 ʇʨʷʤʦʝ ʩʦʝʜʠʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚ 

ɺ ʩʭʝʤʝ ʥʘ ʈʠʩ. 4.1 ʤʦʜʫʣʠ ʩʦʝʜʠʥʝʥʳ ʥʘʧʨʷʤʫʶ. ʊʘʡʤ-ʘʫʪ ʤʝʞʜʫ ʩʠʤʚʦʣʘʤʠ 
ʧʘʢʝʪʘ ʦʪʩʫʪʩʪʚʫʝʪ. 

 

ʈʠʩ. 4.2 ʉʦʝʜʠʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʯʝʨʝʟ ʤʦʜʫʣʠ 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʠʟ-ʟʘ ʧʣʦʭʦʡ ʩʚʷʟʠ ʥʘ ʧʘʢʝʪ ˉ3 ʥʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 
ʧʦʜʪʚʝʨʞʜʝʥʠʝ. ʊʘʢʞʝ ʧʦʩʣʝ ʪʘʡʤ-ʘʫʪʘ ˉ4 ʥʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʥʘ ʧʘʢʝʪ 
ˉ5. ɺ ʠʪʦʛʝ, ʜʘʥʥʳʝ ʨʘʟʤʝʨʦʤ 500 ʙʘʡʪ ʙʳʣʠ ʜʦʩʪʘʚʣʝʥʳ, ʥʦ ʩ ʧʨʦʤʝʞʫʪʢʦʤ 6 ʩ. ɽʩʣʠ 
ʪʘʡʤ-ʘʫʪ ʚʥʫʪʨʠ ʩʦʦʙʱʝʥʠʷ ʤʝʥʴʰʝ 6 ʩ, ʪʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʥʝ ʧʨʠʥʷʪʳ Aɹ.2 
ʠʟ-ʟʘ ʦʰʠʙʢʠ ʪʘʡʤ-ʘʫʪʘ. 

ʇʦʜʦʙʥʘʷ ʦʰʠʙʢʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪ ɹʥʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʧʦʚʪʦʨʦʚ ʧʝʨʝʜʘʯ ʧʘʢʝʪʦʚ. 
ʆʥʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʜʘʞʝ ʧʨʠ ʭʦʨʦʰʝʡ ʩʚʷʟʠ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ, ʥʦ ʧʨʠ ʪʘʡʤ-ʘʫʪʝ 
ʤʝʞʜʫ ʩʠʤʚʦʣʘʤʠ ʚʥʫʪʨʠ ʩʦʦʙʱʝʥʠʷ ʤʝʥʴʰʝ ʩʫʤʤʳ ʚʨʝʤʝʥʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘ 
ʧʝʨʝʜʘʯʫ ʤʦʜʫʣʷ ʠ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ ʩʦʦʙʱʝʥʠʷ ʦʪ ʄ.1 ʢ ʄ.2. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʢʦʥʝʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʛʨʘʤʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʥʝʯʥʳʭ 
ʤʦʜʫʣʝʡ ʥʝ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ ʦʙʤʝʥʘ. 

ɼʣ ̫ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʜʦʙʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʤʦʜʫʣʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 
ʢʦʥʢʘʪʝʥʘʮʠʷ ʜʘʥʥʳʭ ʦʙʱʝʛʦ ʦʙʲʝʤʘ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʛʦ 512 ʙʘʡʪ. ʇʘʢʝʪʳ ʜʘʥʥʳʭ, 
ʧʦʩʪʫʧʘʶʱʠʝ ʠʟ ʵʬʠʨʘ, ʙʫʬʝʨʠʟʠʨʫʶʪʩʷ ʤʦʜʫʣʝʤ. ɺʨʝʤʷ ʙʫʬʝʨʠʟʘʮʠʠ (ʫʜʝʨʞʘʥʠʷ) 
ʜʘʥʥʳʭ ʤʦʜʫʣʝʤ ʟʘʜʘʝʪʩʷ ʚ ʩʝʢʫʥʜʘʭ ʧʘʨʘʤʝʪʨʦʤ LINKBUFTO ($RG26). ɹʫʬʝʨʠʟʘʮʠʷ 
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ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ $RG26 ʦʪʣʠʯʝʥ ʦʪ 0, ʠʥʘʯʝ 
ʜʘʥʥʳʝ ʚʳʜʘʶʪʩʷ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʦʜʫʣʷ ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʠʟ ʵʬʠʨʘ. 

ɺ ʩʣʫʯʘʝ ʨʘʟʨʝʰʝʥʠʷ ʙʫʬʝʨʠʟʘʮʠʠ ʜʘʥʥʳʭ ʚʳʜʘʯʘ ʧʨʠʥʷʪʳʭ ʜʘʥʥʳʭ ʥʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʦʜʫʣʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

o ʙʫʬʝʨ ʨʘʟʤʝʨʦʤ 512 ʙʘʡʪ ʧʦʣʦʥ. ʇʨʠʭʦʜʷʱʠʝ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʙʳʩʪʨʝʝ ʟʘʜʘʥʥʦʛʦ 
ʪʘʡʤ-ʘʫʪʘ ʫʜʝʨʞʘʥʠʷ. ʆʙʱʠʡ ʨʘʟʤʝʨ ʜʘʥʥʳʭ ʧʨʝʚʳʰʘʝʪ ʠʣʠ ʨʘʚʝʥ 512 ʙʘʡʪ; 

o ʧʦʣʫʯʝʥ ʧʨʠʟʥʘʢ çʧʦʩʣʝʜʥʠʭè ʜʘʥʥʳʭ. ɺ ʟʘʛʦʣʦʚʢʝ ʧʘʢʝʪʘ ʧʝʨʝʜʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ 
ʧʨʠʟʥʘʢ çʥʘʣʠʯʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭè (ʅɼɼ) ʠʣʠ çʧʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝè (ʇɼ). ɽʩʣʠ 
ʧʦʣʫʯʝʥ ʧʨʠʟʥʘʢ ʅɼɼ, ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʠʡ ʙʫʬʝʨ ʠ ʟʘʧʫʩʢʘʝʪʩʷ ʪʘʡʤ-
ʘʫʪ ʫʜʝʨʞʘʥʠʷ. ɽʩʣʠ ʧʦʣʫʯʝʥ ʧʨʠʟʥʘʢ ʇɼ, ʧʨʠʰʝʜʰʠʝ ʜʘʥʥʳʝ ʚʤʝʩʪʝ ʩ 
ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʳʤʠ ʥʝʤʝʜʣʝʥʥʦ ʚʳʜʘʶʪʩʷ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ; 

o ʧʨʦʠʟʦʰʝʣ ʪʘʡʤ-ʘʫʪ ʫʜʝʨʞʘʥʠʷ ʜʘʥʥʳʭ ʚ ʙʫʬʝʨʝ ʢʦʥʢʘʪʝʥʘʮʠʠ. ɽʩʣʠ ʥʝ ʧʦʣʫʯʝʥʳ 
ʜʘʥʥʳʝ ʩ ʧʨʠʟʥʘʢʦʤ ʇɼ ʠ ʠʩʪʝʢ ʪʘʡʤ-ʘʫʪ ʫʜʝʨʞʘʥʠʷ ʚ ʙʫʬʝʨʝ, ʥʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ 
ʧʝʨʝʜʘʶʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʠʣʠ ʫʜʘʣʷʶʪʩʷ (ʙʠʪ DelLinkDataByTimeOut 
ʢʦʤʘʥʜʳ $MDB). 

 
ɽʩʣʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʷʪʴ ʙʫʬʝʨʠʟʘʮʠʶ ʧʨʠʭʦʜʷʱʠʭ ʜʘʥʥʳʭ ʠʟ ʵʬʠʨʘ, 

ʢʘʞʜʳʡ 256 ʙʘʡʪʥʳʡ ʙʣʦʢ ʤʦʞʝʪ ʙʳʪʴ çʚʠʨʪʫʘʣʴʥʦè ʨʘʩʰʠʨʝʥ ʜʦ 512 ʙʘʡʪ. ɼʘʥʥʦʝ 
ʩʚʦʡʩʪʚʦ ʧʦʣʝʟʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʢʦʨʦʩʪ ɹʧʦ ʵʬʠʨʫ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ 
ʩʢʦʨʦʩʪʴ ʚʳʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ. ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 
ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʘʥʥʳʭ ʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʚ ʵʬʠʨʝ, ʤʥʦʛʦ ʙʦʣʴʰʝʡ ʯʝʤ ʧʦ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ, ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʘ ʧʦʪʝʨʷ ʜʘʥʥʳʭ ʚ 
ʠhʨʦʢʦʚʝʱʘʪʝʣʴʥʦʤ (ʛʨʫʧʧʦʚʦʤ) ʨʝʞʠʤʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ 
ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʠʟʤʝʨʠʤʳʝ ʩʢʦʨʦʩʪʠ ʧʦ ʵʬʠʨʫ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ, ʣʠʙʦ ʥʝ 
ʧʦʩʳʣʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʪʦʢʦʤ, ʣʠʙʦ ʧʝʨʝʚʦʜʠʪʴ ʦʙʤʝʥ 
ʜʘʥʥʳʤʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʝʞʠʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʫʩʪʘʥʦʚʢʘ ʩʢʦʨʦʩʪʠ ʧʦ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʙʦʣʴʰʝʡ, ʯʝʤ ʩʢʦʨʦʩʪʴ ʚ ʵʬʠʨʝ, ʫʩʪʨʘʥʷʝʪ ʵʪʫ 
ʧʨʦʙʣʝʤʫ. 

ʂʘʞʜʳʡ ʧʨʠʝʤʥʳʡ ʙʣʦʢ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʜʦ 512 ʙʘʡʪ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
ʧʨʠʝʤʘ ʜʘʥʥʳʭ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʤʦʜʫʣʷ ʪʦʣʴʢʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

¶ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʥʝʪ ʩʚʦʙʦʜʥʳʭ ʧʨʠʝʤʥʳʭ ʙʫʬʝʨʦʚ. ɺ ʣʶʙʦʤ ʜʨʫʛʦʤ ʩʣʫʯʘʝ 
ʦʯʝʨʝʜʥʦʡ ʧʘʢʝʪ ʜʘʥʥʳʭ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʣʶʙʦʡ ʩʚʦʙʦʜʥʳʡ ʙʫʬʝʨ; 

¶ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʨʝʜʠ ʧʨʠʝʤʥʳʭ ʙʫʬʝʨʦʚ ʝʩʪʴ ʙʫʬʝʨ ʩ ʜʘʥʥʳʤʠ ʦʪ 
ʢʦʥʢʨʝʪʥʦʛʦ ʤʦʜʫʣʷ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʦʯʝʨʝʜʠ ʥʘ ʧʝʨʝʜʘʯʫ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ 
ʧʦʨʪ; 

¶ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʥʝ ʚʳʜʘʝʪʩʷ ʙʣʦʢ ʜʘʥʥʳʭ ʦʪ 
ʢʦʥʢʨʝʪʥʦʛʦ ʤʦʜʫʣʷ; 

¶ ʚ ʧʨʠʥʠʤʘʶʱʝʤ ʤʦʜʫʣʝ ʟʘʧʨʝʱʝʥʘ ʢʦʥʢʘʪʝʥʘʮʠʷ ʜʘʥʥʳʭ. 
 
ʏʪʦʙr ʨʘʟʨʝʰʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʙʫʬʝʨʘ ʜʦ 512 ʙʘʡʪ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʚ 0 

ʙʠʪ $MDB.bVirtIncRxBufferTo512Disable, ʧʨʠ ʵʪʦʤ ʧʘʨʘʤʝʪʨ LINKBUFTO ($RG26) ʜʦʣʞʝʥ 
ʙʳʪʴ ʨʘʚʝʥ 0 (ʢʦʥʢʘʪʝʥʘʮʠʷ ʟʘʧʨʝʱʝʥʘ). 

4.12 ʈɸɹʆʊɸ ʄʆɼʋʃʗ ʅɸ ʉʂʆʈʆʉʊʀ 76 800 ɹʆɼ 

ʄʦʜʫʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʵʬʠʨʝ ʥʘ ʩʢʦʨʦʩʪʠ 76 800 ʙʦʜ. ɼʣ ̫ʵʪʦʛʦ 
ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʙʠʪ bHI_SPEED (ʢʦʤʘʥʜʘ $MDB). 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

¶ ʧʘʨʘʤʝʪʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʢʦʤʘʥʜʦʡ $AR, ʠʛʥʦʨʠʨʫʶʪʩʷ (ʩʢʦʨʦʩʪʴ ʚ ʵʬʠʨʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʦʡ 76 800 ʙʦʜ, ʜʝʚʠʘʮʠʷ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʪʯʠʢʘ - °100 ʢɻʮ, 
ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʨʠʝʤʥʠʢʘ ï 200 ʢɻʮ); 

¶ ʚ ʢʘʯʝʩʪʚʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ (FEC) ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʢʦʜ r ʈʠʜʘ-ʉʦʣʦʤʦʥʘ, ʧʦʵʪʦʤʫ ʢʦʤʘʥʜʘʤʠ $DFEC, $RFEC ʠ $RAFEC 
ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʪʠʧ FEC, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜʫ HAM(12.8) ʠʣʠ 
ʚʳʢʣʶʯʠʪʴ FEC; 

¶ ʧʦ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʥʝʣʴʟʷ ʟʘʜʘʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʜʦʚ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ, ʚ 
ʜʨʫʛʠʭ ʢʦʤʘʥʜʘʭ (ʪʘʢʠʭ, ʢʘʢ $TBER). 
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ɼʨʫʛʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʩʢʦʨʦʩʪʠ 76 800 ʙʦʜ ʦʪʩʫʪʩʪʚʫʶʪ. 
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5 ʋɼɸʃɽʅʅɸʗ ʂʆʅʌʀɻʋʈʀʈɸʎʀʗ 
ɺ ʤʦʜʫʣʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʇʦʜ ʫʜʘʣʝʥʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩ ̫ʩʧʦʩʦʙʥʦʩʪ ɹʣʦʢʘʣʴʥʦʛʦ ʤʦʜʫʣʷ ʚʳʧʦʣʥʷʪʴ ʧʨʠʥʷʪʳʝ 
ʦʪ ʚʝʜʫʱʝʛʦ ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʫʣʷ ʢʦʤʘʥʜʳ, ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʦʮʝʩʩʫ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ. ɼʣ ̫ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʘ ʫʜʘʣʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʧʨʦʬʠʣʷ. 
ʇʦʜ ʧʨʦʬʠʣʝʤ ʧʦʥʠʤʘʝʪʩʷ ʥʘʙʦʨ ʠ ʩʪʨʫʢʪʫʨʘ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷ, ʥʝʦʙʭʦʜʠʤʳʭ 
ʜʣʷ ʝʛʦ ʨʘʙʦʪʳ. ʇʨʦʬʠʣ ɹʤʦʜʫʣʷ ʭʨʘʥʠʪʩʷ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ (ʕʅʆɿʋ). 

ʂʦʤʘʥʜʳ ʫʜʘʣʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʨʝʞʠʤʝ ʪʦʯʢʘ-ʪʦʯʢʘ (ʩ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ). ʋʜʘʣʝʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʤʦʜʫʣʷ 
ʤʦʞʝʪ ʙ ʪr ɹʦʩʫʱʝʩʪʚʣʝʥʘ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʠʯʥʦʛʦ ʤʦʜʫʣ ̫ʠʣʠ ʩʦʚʤʝʩʪʠʤʦʛʦ ʩ 
ʥʠʤ ʨʘʜʠʦʤʦʜʝʤʘ "ʉʧʝʢʪʨ 433" ʠʣʠ "ʉʧʝʢʪʨ 868". ɺʩʝ ʚʥʫʪʨʝʥʥʠʝ ʢʦʤʘʥʜʳ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʬʠʣʷ ʤʦʜʫʣʷ ʦʪʥʦʩʷʪʩʷ ʪʦʣʴʢʦ ʢ ʣʦʢʘʣʴʥʦʤʫ ʤʦʜʫʣʶ. 

5.1 ʈɽɼɸʂʊʀʈʆɺɸʅʀɽ ʇʈʆʌʀʃʗ 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʨʦʬʠʣʷ ʚʦʟʤʦʞʥʦ ʢʘʢ ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʚ 
ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ. 

ɺ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʬʠʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʫʤʷ ʢʦʤʘʥʜʘʤʠ ï 
ʩʯʠʪʳʚʘʥʠʝ ʠ ʟʘʧʠʩʴ. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚʥʝ ʤʦʜʫʣʷ. ʇʨʦʬʠʣʴ ʤʦʞʝʪ ʙr ʪʴ 
ʦʙʥʦʚʣʝʥ ʥʝ ʧʦʣʥʦʩʪʴʶ. ʆʙʥʦʚʣʝʥʠʝ ʧʨʦʬʠʣʷ ʧʨʦʠʩʭʦʜʠʪ, ʥʘʯʠʥʘʷ ʩ ʥʘʯʘʣʴʥʦʛʦ 
ʘʜʨʝʩʘ. ɽʩʣʠ ʧʨʦʬʠʣʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʟʘʧʠʩʠ, ʩʦʜʝʨʞʠʪ n ʙʘʡʪ (n < ʨʘʟʤʝʨʘ 
ʧʨʦʬʠʣʷ), ʙʫʜʫʪ ʦʙʥʦʚʣʝʥʳ ʧʝʨʚʳʝ n-ʙʘʡʪ ʧʨʦʬʠʣʷ. ɼʣ ̫ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʬʠʣʷ ʚ 
ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʜʘʥʥʳʭ ʚ 
ʧʨʦʬʠʣʝ. 

ɺ ʢʦʤʘʥʜʥʦʤ ʨʝʞʠʤʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʬʠʣʷ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ 
ʤʥʝʤʦʥʠʯʝʩʢʠʭ ʢʦʤʘʥʜ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʧʨʦʬʠʣʷ ʚ ʢʦʤʘʥʜʥʦʤ ʨʝʞʠʤʝ ʧʦʣʴʟʦʚʘʪʝʣʶ 
ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʥʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʜʘʥʥʳʭ ʚ ʧʨʦʬʠʣʝ, ʚʩʝ ʠʟʤʝʥʝʥʠʷ 
ʜʝʣʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʢʩʪʦʚʳʭ ʢʦʤʘʥʜ, ʘ ʚʟʘʠʤʦʩʚʷʟʴ ʧʘʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

5.1.1 ʉʊʈʋʂʊʋʈɸ ʇʈʆʌʀʃʗ 
 

ʇʘʨʘʤʝʪʨ 
ʂʦʣ-ʚʦ 
ʙʘʡʪ 

ɸʜʨʝʩ ʇʨʠʤʝʯʘʥʠʝ 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 
MYID 2 0x00 ʉʦʙʩʪʚʝʥʥʳʡ ʘʜʨʝʩ ʤʦʜʫʣʷ (ʢʦʤʘʥʜʘ $MYID) 
TXID 2 0x02 ɸʜʨʝʩ ʧʦʣʫʯʘʪʝʣʷ (ʢʦʤʘʥʜʘ $TXID) 

AIR_SYS1 1 0x04 ʉʠʩʪʝʤʥʳʡ ʨʝʛʠʩʪʨ. 
ɹʠʪʳ 7é5: ʫʨʦʚʝʥʴ RSSI (ʢʦʤʘʥʜʘ $RST). 
ɹʠʪʳ 4é3: ʚr ʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ($PWR). 
ɹʠʪʳ 2é0: ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ($AR). 

AIR_SYS2 1 0x05 ʉʠʩʪʝʤʥʳʡ ʨʝʛʠʩʪʨ. 
ɹʠʪ 7é5: ʪʠʧ FEC, ʟʘʜʘʚʘʝʤʦʛʦ ʢʦʤʘʥʜʦʡ $RAFEC ʙʝʟ ʧʨʠʟʥʘʢʘ 
ʧʝʨʝʤʝʞʝʥʠʷ. 
ɹʠʪ 4: ʧʨʠʟʥʘʢ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʩʦʝʜʠʥʝʥʠʷ. 
ɹʠʪʳ 3é0: ʧʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $MNL. 

AIR_SYS3 1 0x06 ʉʠʩʪʝʤʥʳʡ ʨʝʛʠʩʪʨ. 
ɹʠʪ 7: ʧʨʠʟʥʘʢ ʚʢʣʯʁʝʥʠʷ ʧʝʨʝʤʝʞʝʥʠʷ ʜʣʷ ʢʦʤʘʥʜʳ $DFEC (0 ï 

ʧʝʨʝʤʝʞʝʥʠʝ ʚʢʣʶʯʝʥʦ, 1 - ʚʳʢʣʶʯʝʥʦ). 
ɹʠʪʳ 6é4: ʪʠʧ FEC, ʟʘʜʘʚʘʝʤʦʛʦ ʢʦʤʘʥʜʦʡ $DFEC. 
ɹʠʪ 3: ʧʨʠʟʥʘʢ ʚʢʣʶʯʝʥʠʷ ʧʝʨʝʤʝʞʝʥʠʷ ʜʣʷ ʢʦʤʘʥʜʳ $RFEC (0 ï 
ʧʝʨʝʤʝʞʝʥʠʝ ʚʢʣʶʯʝʥʦ, 1 - ʚʳʢʣʶʯʝʥʦ). 
ɹʠʪʳ 2é0: ʪʠʧ FEC, ʟʘʜʘʚʘʝʤʦʛʦ ʢʦʤʘʥʜʦʡ $RFEC. 

AIR 1 0x07 ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $AIR 

MDA 1 0x08 ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $MDA 

MDB 1 0x09 ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $MDB 
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COM 1 0x0A ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $COM 

ACKT 1 0x0B ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $ACKT 

PACLEN 1 0x0C ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $PLEN 

RETRY 1 0x0D ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $RETRY 

MAXPAC 1 0x0E ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $MAXP 

DCD_MODE 1 0x0F ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $DCD 

PACTIME 1 0x10 ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $PACT 

RESPTIME 1 0x11 ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $RESPT 

BCMAX 1 0x12 ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $BPM 

BCTIME 1 0x13 ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $BPT 

RPTNUM 1 0x14 ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $RPTN 

EODS 1 0x15 ʇʘʨʘʤʝʪʨʳ, ʟʘʜʘʥʥʳʝ ʢʦʤʘʥʜʦʡ $EODS 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ɼʘʣʝʝ ʦʧʠʩʳʚʘʶʪʩʷ 2-ʭ ʙʘʡʪʥʳʝ ʙʠʪʦʚʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʩʣʝʜʫʶʱʠʤ ʧʨʘʚʠʣʘʤ: 

¶ ʩʪʘʨʰʠʡ ʙʘʡʪ ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʤʣʘʜʰʝʤʫ ʘʜʨʝʩʫ; 
¶ ʢʘʞʜʳʡ ʙʠʪ 16 ʨʘʟʨʷʜʥʦʛʦ ʩʣʦʚʘ ʦʪʚʝʯʘʝʪ ʟʘ ʦʜʥʫ ʷʯʝʡʢʫ ʪʘʙʣʠʮʳ; 
¶ ʚ ʩʪʘʨʰʝʤ ʙʘʡʪʝ ʙʠʪʳ ʦʪʚʝʯʘʶʪ ʟʘ ʷʯʝʡʢʠ 15é08, ʚ ʤʣʘʜʰʝʤ - ʟʘ ʷʯʝʡʢʠ 07é00. 

XID_ID 2 0x16 ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʪʘʙʣʠʮʳ ʜʣʷ ʨʘʩʰʠʨʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʧʨʠʝʤʫ 
ʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʘʢʝʪʦʚ. ɿʥʘʯʝʥʠʝ ʙʠʪʘ XID_IDXX: 
0 - ʷʯʝʡʢʘ XX ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ PID; 
1 - ʷʯʝʡʢʘ XX ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ RID. 

ACCEPT 2 0x18 ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʧʨʠʝʤʘ/ʥʝ ʧʨʠʝʤʘ ʧʘʢʝʪʦʚ ʩ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʦʡ 
ʤʘʩʢʦʡ. ɿʥʘʯʝʥʠʝ ʙʠʪʘ ACCEPTXX: 
0 - ʥʝ ʧʨʠʥʠʤʘʪʴ ʧʘʢʝʪ S1=ò-ò (ʩʤ. ʢʦʤʘʥʜʳ $RID, $PID); 
1 - ʧʨʠʥʠʤʘʪʴ ʧʘʢʝʪ S1=ò+ò (ʩʤ. ʢʦʤʘʥʜ r $RID, $PID); 
ɽʩʣʠ ʷʯʝʡʢʘ ʥʝ ʩʦʜʝʨʞʠʪ ʤʘʩʢʫ ʜʣʷ ʘʥʘʣʠʟʘ ʈʇ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 
ʙʠʪ ʨʝʛʠʩʪʨʘ ACCEPT ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. 

RPT_DIR 2 0x1A ʀʜʝʥʪʠʬʠʢʘʪʦʨ r ʘʜʨʝʩʘ ʧʨʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʘʢʝʪʦʚ. ɿʥʘʯʝʥʠʝ ʙʠʪʘ 
RPT_DIRXX: 
0 - ʧʨʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʪʝʩʪʠʨʫʝʪʩʷ ʘʜʨʝʩ ʦʪʧʨʘʚʠʪʝʣʷ ʧʘʢʝʪʘ; 
1 - ʧʨʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʪʝʩʪʠʨʫʝʪʩʷ ʘʜʨʝʩ ʧʦʣʫʯʘʪʝʣʷ ʧʘʢʝʪʘ; 
ɽʩʣʠ ʷʯʝʡʢʘ ʥʝ ʩʦʜʝʨʞʠʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʚʪʦʨʠʪʝʣʷ (RID), 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʠʪ ʨʝʛʠʩʪʨʘ RPT_DIR ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. 

RPT0MASK 2 0x1C ʇʨʠʟʥʘʢʠ ʨʘʟʨʝʰʝʥʠʷ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʘʢʝʪʦʚ ʩʦ ʟʥʘʯʝʥʠʝʤ ç0è ʚ 
ʦʙʣʘʩʪʠ ʈʇ. ɿʥʘʯʝʥʠʝ ʙʠʪʘ RPT0MASKXX: 
0 - ʥʝ ʧʦʚʪʦʨʷʪʴ ʧʘʢʝʪʳ ʩ ʥʫʣʝʚʳʤ ʟʥʘʯʝʥʠʝʤ ʈʇ; 
1 - ʥʝ ʧʦʚʪʦʨʷʪʴ ʧʘʢʝʪʳ ʩ ʥʫʣʝʚʳʤ ʟʥʘʯʝʥʠʝʤ ʈʇ. 
ɽʩʣʠ ʷʯʝʡʢʘ ʥʝ ʩʦʜʝʨʞʠʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʚʪʦʨʠʪʝʣʷ (RID), 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʠʪ ʨʝʛʠʩʪʨʘ RPT_DIR ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. 

MASK_OR 2 0x1E ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ çʀʃʀè ʤʝʞʜʫ 
ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʤʘʩʢʦʡ ʠ ʈʇ ʧʘʢʝʪʘ. ɿʥʘʯʝʥʠʝ ʙʠʪʘ 
MASK_ORXX: 
0 - ʦʧʝʨʘʮʠʷ çʀʃʀè ʥʝ ʘʢʪʠʚʠʨʦʚʘʥʘ; 
1 - ʦʧʝʨʘʮʠʷ çʀʃʀè ʘʢʪʠʚʠʨʦʚʘʥʘ. 

MASK_AND 2 0x20 ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ çʀè ʤʝʞʜʫ 
ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʤʘʩʢʦʡ ʠ ʈʇ ʧʘʢʝʪʘ. ɿʥʘʯʝʥʠʝ ʙʠʪʘ 
MASK_ANDXX: 
0 - ʦʧʝʨʘʮʠʷ çʀè ʥʝ ʘʢʪʠʚʠʨʦʚʘʥʘ; 
1 - ʦʧʝʨʘʮʠʷ çʀè ʘʢʪʠʚʠʨʦʚʘʥʘ. 
 

ɺʟʘʠʤʦʩʚʷʟʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʠʪʦʚ ʜʣʷ ʷʯʝʡʢʠ XX ʚ ʨʝʛʠʩʪʨʘʭ MASK_OR ʠ MASK_AND: 
MASK_ANDXX = 0, MASK_ORXX = 0 - ʷʯʝʡʢʘ XX ʥʝ ʩʦʜʝʨʞʠʪ ʘʢʪʠʚʥʦʡ ʤʘʩʢʠ: ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 
ʷʯʝʡʢʠ PID, ʵʪʦ ʦʟʥʘʯʘʝʪ ʘʢʪʠʚʠʟʘʮʠʶ ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʜʨʝʩʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. 
MASK_ANDXX = 0, MASK_ORXX = 1 - ʷʯʝʡʢʘ XX ʩʦʜʝʨʞʠʪ ʘʢʪʠʚʥʫʶ ʤʘʩʢʫ, ʢʦʪʦʨʘ ̫ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʈʇ 
ʧʘʢʝʪʘ ʦʧʝʨʘʮʠʝʡ çʀʃʀè. 
MASK_ANDXX = 1, MASK_ORXX = 0 - ʷʯʝʡʢʘ XX ʩʦʜʝʨʞʠʪ ʘʢʪʠʚʥʫʶ ʤʘʩʢʫ, ʢʦʪʦʨʘʷ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʈʇ 
ʧʘʢʝʪʘ ʦʧʝʨʘʮʠʝʡ çʀè. 
MASK_ANDXX = 1, MASK_ORXX = 1 - ʷʯʝʡʢʘ XX ʥʝ ʩʦʜʝʨʞʠʪ ʘʢʪʠʚʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ (ʧʫʩʪʘʷ ʷʯʝʡʢʘ). 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 
PIN_CFG1 1 0x22 ʂʦʥʬʠʛʫʨʘʮʠʷ ʚʥʝʰʥʠʭ ʢʦʥʪʘʢʪʦʚ ʤʦʜʫʣʷ. ɹʘʡʪ N1. 
PIN_CFG2 1 0x23 ʂʦʥʬʠʛʫʨʘʮʠ ̫ʚʥʝʰʥʠʭ ʢʦʥʪʘʢʪʦʚ ʤʦʜʫʣʷ. ɹʘʡʪ N2. 

PREDCDTIME 1 0x24 ɺʨʝʤʷ ʧʨʝʜ ʫʩʪʘʥʦʚʢʠ ʩʠʛʥʘʣʘ DCD(485_DE) ʚ ʨʝʞʠʤʘʭ DCD232 ʠ RS485, İ ʙʠʪ 

POSTDCDTIME 1 0x25 ɺʨʝʤʷ ʧʦʩʪ ʫʩʪʘʥʦʚʢʠ ʩʠʛʥʘʣʘ DCD(485_DE) ʚ ʨʝʞʠʤʘʭ DCD232 ʠ RS485, İ ʙʠʪ 

LINKBUFTO 1 0x26 ɺʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʜʘʥʥʳʭ ʚ ʧʨʠʝʤʥʦʤ ʙʫʬʝʨʝ, ³1 ʩ 
DATAOPENT 1 0x27 ʅʘʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʥʦ ʥʝ ʦʧʨʝʜʝʣʝʥʦ 
RPT_DELAY 1 0x28 ɺʨʝʤʷ ʫʜʝʨʞʘʥʠ ̫ʜʘʥʥʳʭ ʧʦʚʪʦʨʠʪʝʣʝʤ, ³10ʤʩ 

RS485_GTIME 1 0x29 ɿʘʱʠʪʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʣʣʠʟʠʡ ʚ ʨʝʞʠʤʝ DCD232 ʠ 

RS-485, ³ 5 ʤʩ 
ɸʜʨʝʩʘ ʚ ʷʯʝʡʢʘʭ ʪʘʙʣʠʮʳ ʨʘʩhʠʨʝʥʥʦʛʦ ʧʨʠʝʤʘ ʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʘʢʝʪʦʚ. 

ID_00 2 0x2A ʉʪʘʨʰʘʷ ʯʘʩʪʴ ʘʜʨʝʩʘ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦ 
çʤʣʘʜʰʝʤʫè ʘʜʨʝʩʫ. ɸʜʨʝʩ ID_XX 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ XX ʷʯʝʡʢʝ. 

ID_08 2 0x3A 
ID_01 2 0x2C ID_09 2 0x3C 
ID_02 2 0x3E ID_10 2 0x3E 
ID_03 2 0x30 ID_11 2 0x40 
ID_04 2 0x32 ID_12 2 0x42 
ID_05 2 0x34 ID_13 2 0x44 
ID_06 2 0x36 ID_14 2 0x46 
ID_07 2 0x38 ID_15 2 0x48 

ʄʘʩʢʘ ʜʣʷ ʘʥʘʣʠʟʘ ʈʇ ʧʘʢʝʪʘ 
MASK_00 1 0x4A  MASK_08 1 0x52 
MASK_01 1 0x4B MASK_09 1 0x53 
MASK_02 1 0x4C MASK_10 1 0x54 
MASK_03 1 0x4D MASK_11 1 0x55 
MASK_04 1 0x4E MASK_12 1 0x56 
MASK_05 1 0x4F MASK_13 1 0x57 
MASK_06 1 0x50 MASK_14 1 0x58 
MASK_07 1 0x51 MASK_15 1 0x59 

ʂʘʥʘʣ 
CH 1 0x5A ʅʦʤʝʨ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ 

 
ʉʪʨʫʢʪʫʨʘ ʧʨʦʬʠʣʷ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʨʩʠʠ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ. 

5.2 ʊɽʉʊʀʈʆɺɸʅʀɽ ʂɸʅɸʃɸ ʉɺʗɿʀ ʉ ʋɼɸʃɽʅʅʓʄ ʄʆɼʋʃɽʄ 

ɼʣ ̫ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʩʚʷʟʠ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ ʚʚʝʜʝʥʘ ʢʦʤʘʥʜʘ ʪʝʩʪʠʨʦʚʘʥʠʷ 
$TBER. C ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ BER ʧʘʢʝʪʳ (ʩʧʝʮʠʘʣʴʥʳʝ 
ʧʘʢʝʪʳ ʜʣʷ ʧʦʜʩʯʝʪʘ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʥʘ ʙʠʪ) ʫʜʘʣʝʥʥʦʤʫ ʤʦʜʫʣʶ. 

ʊʘʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʢʘʥʘʣʘ 
ʩʚʷʟʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʜ ʩʤʝʥʦʡ ʨʘʙʦʯʝʡ 
ʯʘʩʪʦʪʳ ʠ/ʠʣʠ ʩʢʦʨʦʩʪʠ ʜʘʥʥʳʭ ʚ ʵʬʠʨʝ). ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʩʚʷʟʴ ʩ ʥʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʙʫʜʝʪ ʥʘʜʝʞʥʘ, ʧʝʨʝʜ ʪʝʤ ʢʘʢ 
ʦʢʦʥʯʘʪʝʣʴʥʦ ʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ. 
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6 ʌʆʈʄɸʊ ʇɸʂɽʊɸ ɺ ʕʌʀʈɽ. ʇʆʄɽʍʆʋʉʊʆʁʏʀɺʆɽ ʂʆɼʀʈʆɺɸʅʀɽ 
ʇʝʨʝʜ ʧʝʨʝʜʘʯʝʡ ʚ ʵʬʠʨ ʜʘʥʥʳʝ ʧʨʦʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ: 
Á ʧʨʦʚʝʨʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘ ʬʦʨʤʘʪ 7 ʙʠʪ. ʉʞʘʪʠʝ ʧʘʢʝʪʘ ʚ ʩʣʫʯʘʝ 
ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʪʝʩʪʠʨʦʚʘʥʠʷ; 

Á ʨʘʟʙʠʝʥʠʝ ʧʘʢʝʪʘ ʥʘ 32-ʙʘʡʪʥʳʝ ʙʣʦʢʠ ʠ ʚʳʯʠʩʣʝʥʠʝ 8-ʙʠʪʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ 
ʩʫʤʤʳ ʜʣʷ ʢʘʞʜʦʛʦ ʙʣʦʢʘ; 

Á ʜʦʙʘʚʣʝʥʠʝ ʠʟʙʳʪʦʯʥʦʩʪʠ (ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ) ʚ ʩʣʫʯʘʝ 
ʘʢʪʠʚʘʮʠʠ ʵʪʦʡ ʬʫʥʢʮʠʠ; 

Á ʧʝʨʝʤʝʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚʥʫʪʨʠ 32-ʙʘʡʪʥʦʛʦ ʙʣʦʢʘ (ʚ ʩʣʫʯʘʝ ʘʢʪʠʚʘʮʠʠ); 
Á ʨʘʥʜʦʤʠʟʘʮʠʷ (ʚ ʩʣʫʯʘʝ ʘʢʪʠʚʘʮʠʠ). 
 
ʄʦʜʫʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʚʝʨʷʝʪ ʢʘʞʜʳʡ ʙʣʦʢ ʜʘʥʥʳʭ, ʛʦʪʦʚʳʡ ʜʣʷ ʧʝʨʝʜʘʯʠ, ʥʘ 

ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʪʦʣʴʢʦ 7-ʙʠʪʥʳʭ ʩʣʦʚ. ɽʩʣʠ ʚʩʝ ʙʘʡʪʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʙʣʦʢʝ 
ʷʚʣ̫ʁ ʪʩʷ 7-ʙʠʪʥʳʤʠ (ʩʪʘʨʰʠʡ ʙʠʪ ʨʘʚʝʥ 0), ʧʨʦʠʩʭʦʜʠʪ ʩʞʘʪʠʝ ʤʘʩʩʠʚʘ (ʩʪʘʨʰʠʝ ç0è 
ʫʜʘʣʷʶʪʩʷ). ɺ ʩʣʫʯʘʝ ʧʨʠʝʤʘ ʠʟ ʵʬʠʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʘʢʝʪʘ ʩ 7-ʙʠʪʥʳʤʠ ʩʣʦʚʘʤʠ, 
ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʘʷ ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʚʦʜʘ 7-ʙʠʪʥʳʭ ʩʣʦʚ ʚ 8-ʙʠʪʥʳʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʧʨʠ ʧʝʨʝʜʘʯʝ, ʥʘʧʨʠʤʝʨ, 64 ʣʶʙʳʭ ʩʠʤʚʦʣʦʚ ʚ ʜʠʘʧʘʟʦʥʝ (0x00é0x7F) 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ ʩʦʦʙʱʝʥʠʷ çʩʞʠʤʘʝʪʩʷè ʜʦ 56 ʙʘʡʪ ʧʦ ʩʨʘʚʥʝʥʠʶ c ʦʙʳʯʥʳʤʠ 
8 ʙʠʪʥʳʤʠ ʩʠʤʚʦʣʘʤʠ. ʇʨʠ ʧʝʨʝʜʘʯʝ 256 7-ʙʠʪʥʳʭ ʩʣʦʚ ʚʳʠʛʨʳʰ ʩʦʩʪʘʚʠʪ 32 ʙʘʡʪʘ. 

ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʜʘʥʥʳʭ ʥʘ ʬʦʨʤʘʪ 7 ʙʠʪ ʠʥʬʦʨʤʘʮʠʷ ʨʘʟʙʠʚʘʝʪʩ ̫ʥʘ ʙʣʦʢʠ ʧʦ 
32 ʙʘʡʪʘ. ɽʩʣʠ ʧʦʩʣʝʜʥʠʡ ʙʣʦʢ ʤʝʥʴʰʝ 32 ʙʘʡʪ, ʦʥ ʪʘʢʞʝ ʩʯʠʪʘʝʪʩʷ ʙʣʦʢʦʤ 
(ʜʦʧʦʣʥʝʥʠʝ ʜʦ 32 ʙʘʡʪ ʥʝ ʧʨʦʠʩʭʦʜʠʪ). 

ɼʘʣʝʝ ʜʣʷ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʚʳʯʠʩʣʷʝʪʩʷ 8-ʙʠʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ (CRC8), 
ʢʦʪʦʨʘʷ ʧʝʨʝʜʘʝʪʩʷ ʚ ʵʬʠʨ ʧʦʩʣʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʣʦʢʘ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʡ 
ʩʫʤʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʦʜʠʥʦʯʥʳʭ ʧʘʢʝʪʦʚ ʦʰʠʙʦʢ ʜʣʠʥʦʡ ʜʦ 8 ʙʠʪ, ʘ ʪʘʢʞʝ 
99,998% ʢʦʤʙʠʥʘʮʠʡ ʚʩʝʭ ʜʨʫʛʠʭ ʧʘʢʝʪʦʚ ʦʰʠʙʦʢ. 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʢʘʞʜʳʡ ʙʣʦʢ ʜʘʥʥʳʭ ʢʦʜʠʨʫʝʪʩʷ 
ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʤ ʢʦʜʦʤ (ʝʩʣʠ ʵʪʘ ʬʫʥʢʮʠʷ ʘʢʪʠʚʠʟʠʨʦʚʘʥʘ) ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʛʦ 
ʧʝʨʝʤʝʞʝʥʠʝ (ʝʩʣʠ ʬʫʥʢʮʠʷ ʧʝʨʝʤʝʞʝʥʠʷ ʘʢʪʠʚʥʘ). 

6.1 ʇʆʄɽʍʆʋʉʊʆʁʏʀɺʆɽ ʂʆɼʀʈʆɺɸʅʀɽ 

ɼʣ ̫ʫʤʝʥʴʰʝʥʠʷ ʧʦʚʪʦʨʥʳʭ ʧʝʨʝʜʘʯ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʢʝʪʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʜʠʦʢʘʥʘʣʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʙʦʣʝʝ ʥʘʜʝʞʥʦʡ 
ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʤʦʜʫʣʷʭ, ʢʨʦʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʡ, ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʷʤʦʝ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ. ɼʣ ̫ʵʪʦʛʦ ʨʝʘʣʠʟʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ 
ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ (FEC): 4 ʚʠʜʘ ʢʦʜʦʚ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ (RS) ʠ ʢʦʜ 
ʍʵʤʤʠʥʛʘ (HAM). 

ʇʨʠʟʥʘʢ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʦʜʘ ʧʝʨʝʜʘʝʪʩʷ ʚ ʟʘʛʦʣʦʚʢʝ ʧʘʢʝʪʘ, ʧʦʵʪʦʤʫ ʥʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʜʠʥʘʢʦʚʳʡ ʪʠʧ ʢʦʜʘ ʥʘ ʧʨʠʝʤʥʦʤ ʠ ʧʝʨʝʜʘʶʱʝʤ 
ʤʦʜʫʣʷʭ ï ʣʶʙʦʡ ʤʦʜʫʣʴ ʩʧʦʩʦʙʝʥ ʧʨʠʥʠʤʘʪʴ ʧʘʢʝʪʳ ʩ ʣʶʙʳʤ ʪʠʧʦʤ ʢʦʜʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʜʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʪʘʙʣʠʮʘʭ. 
 

RS (7,5) ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ 3 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ. ʂʘʞʜʦʝ ʢʦʜʦʚʦʝ ʩʣʦʚʦ ʩʦʩʪʦʠʪ 
ʠʟ 7 ʵʣʝʤʝʥʪʦʚ: 5 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ (15 ʙʠʪ) ʠ 2 ʧʨʦʚʝʨʦʯʥʳʭ (6 ʙʠʪ). ʄʦʱʥʦʩʪʴ 
ʢʦʜʘ ï ʠʩʧʨʘʚʣʝʥʠʝ 1 ʦʰʠʙʢʠ ʚ 1 ʢʦʜʦʚʦʤ ʩʣʦʚʝ (3 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪʘ). ʏʠʩʣʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ ʜʣʷ ʢʦʜʘ RS(7,5) ʚ ʙʣʦʢʝ ʥʝ ʢʨʘʪʥʦ 32 ʙʘʡʪ (256 ʙʠʪ), 
ʧʦʵʪʦʤʫ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ 18 ʢʦʜʦʚʳʭ ʩʣʦʚ ʠʣʠ 270 ʙʠʪ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 33,75 ʙʘʡʪ 
ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
 

RS (7,3) ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ 3 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ. ʂʘʞʜʦʝ ʢʦʜʦʚʦʝ ʩʣʦʚʦ ʩʦʩʪʦʠʪ 
ʠʟ 7 ʵʣʝʤʝʥʪʦʚ: 3 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ (9 ʙʠʪ) ʠ 4 ʧʨʦʚʝʨʦʯʥʳʭ (12 ʙʠʪ). ʄʦʱʥʦʩʪʴ 
ʢʦʜʘ ï ʠʩʧʨʘʚʣʝʥʠʝ 2 ʦʰʠʙʦʢ ʚ 1 ʢʦʜʦʚʦʤ ʩʣʦʚʝ (6 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ). ʏʠʩʣʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ ʜʣʷ ʢʦʜʘ RS(7,3) ʚ ʙʣʦʢʝ ʥʝ ʢʨʘʪʥʦ 32 ʙʘʡʪ (256 ʙʠʪ), 
ʧʦʵʪʦʤʫ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ 29 ʢʦʜʦʚʳʭ ʩʣʦʚ ʠʣʠ 261 ʙʠʪ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 32,625 
ʙʘʡʪ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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RS (15,11) ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ 4 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ. ʂʘʞʜʦʝ ʢʦʜʦʚʦʝ ʩʣʦʚʦ ʩʦʩʪʦʠʪ 
ʠʟ 15 ʵʣʝʤʝʥʪʦʚ: 11 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ (44 ʙʠʪ) ʠ 4 ʧʨʦʚʝʨʦʯʥʳʭ (16 ʙʠʪ). ʄʦʱʥʦʩʪʴ 
ʢʦʜʘ ï ʠʩʧʨʘʚʣʝʥʠʝ 2 ʦʰʠʙʦʢ ʚ 1 ʢʦʜʦʚʦʤ ʩʣʦʚʝ (8 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ). ʏʠʩʣʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ ʜʣʷ ʢʦʜʘ RS(15,11) ʚ ʙʣʦʢʝ ʥʝ ʢʨʘʪʥʦ 32 ʙʘʡʪ (256 ʙʠʪ), 
ʧʦʵʪʦʤʫ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ 6 ʢʦʜʦʚʳʭ ʩʣʦʚ ʠʣʠ 264 ʙʠʪ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 33 ʙʘʡʪ 
ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
 

RS (15,9) ʂʘʞʜʳʡ ʣɻʝʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ 4 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ. ʂʘʞʜʦʝ ʢʦʜʦʚʦʝ ʩʣʦʚʦ ʩʦʩʪʦʠʪ 
ʠʟ 15 ʵʣʝʤʝʥʪʦʚ: 9 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ (36 ʙʠʪ) ʠ 6 ʧʨʦʚʝʨʦʯʥʳʭ (24 ʙʠʪ). ʄʦʱʥʦʩʪʴ 
ʢʦʜʘ ï ʠʩʧʨʘʚʣʝʥʠʝ 3 ʦʰʠʙʦʢ ʚ 1 ʢʦʜʦʚʦʤ ʩʣʦʚʝ (12 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ). ʏʠʩʣʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ ʜʣʷ ʢʦʜʘ RS(15,9) ʚ ʙʣʦʢʝ ʥʝ ʢʨʘʪʥʦ 32 ʙʘʡʪ (256 ʙʠʪ), 
ʧʦʵʪʦʤʫ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ 8 ʢʦʜʦʚʳʭ ʩʣʦʚ ʠʣʠ 288 ʙʠʪ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 36 ʙʘʡʪ 
ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
 

HAM(12,8) ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ 1 ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʠʪʘ. ʂʘʞʜʦʝ ʢʦʜʦʚʦʝ ʩʣʦʚʦ 
ʩʦʩʪʦʠʪ ʠʟ 12 ʵʣʝʤʝʥʪʦʚ: 8 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ (8 ʙʠʪ) ʠ 4 ʧʨʦʚʝʨʦʯʥʳʭ (4 ʙʠʪ). 
ʄʦʱʥʦʩʪʴ ʢʦʜʘ ï ʠʩʧʨʘʚʣʝʥʠʝ 1 ʦʰʠʙʢʠ ʚ 1 ʢʦʜʦʚʦʤ ʩʣʦʚʝ (1 ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 
ʙʠʪ) ʠ ʦʙʥʘʨʫʞʝʥʠʝ 2 ʦʰʠʙʦʢ. ʏʠʩʣʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ ʜʣʷ ʢʦʜʘ HAM(12,8) ʚ 
ʙʣʦʢʝ ʢʨʘʪʥʦ 32 ʙʘʡʪ (256 ʙʠʪ), ʧʦʵʪʦʤʫ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ 32 ʢʦʜʦʚʳʭ ʩʣʦʚ, ʯʪʦ 
ʵʢʚʠʚʘʣʝʥʪʥʦ 32 ʙʘʡʪʘʤ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
 

 
  ʏʠʩʣʦ ʠʩʧʨʘʚʣʷʝʤʳʭ 

 

ʩʠʤʚʦʣʦʚ ʚ 
ʢʦʜʦʚʦʤ 
ʩʣʦʚʝ 

ʦʰʠʙʦʢ ʙʝʟ 
ʧʝʨʝʤʝʞʝʥʠʷ, 

ʙʠʪ 

ʦʰʠʙʦʢ ʩ ʧʝʨʝʤʝʞʝʥʠʝʤ ʚ 
ʙʣʦʢʝ ʥʘ 32 ʙʘʡʪʘ 
(ʥʝʧʨʝʨʳʚʥʳʡ ʧʘʢʝʪ), 

ʉʢʦʨʦʩʪʴ 
ʢʦʜʘ 

 ʙʠʪ ʙʘʡʪ 

RS (7,5) 1 3 54 6,75 0,714 
RS (7,3) 2 6 174 21,75 0,429 

RS (15,11) 2 8 48 6 0,733 
RS (15,9) 3 12 96 12 0,600 

HAM(12,8) 1 1 32 4 0,667 
ʅʝʪ 0 0 0 0 1,000 

 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ FEC ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ çʠʥʬʦʨʤʘʮʠʦʥʥʦʡè ʩʢʦʨʦʩʪʠ ʜʘʥʥʳʭ ʚ 

ʵʬʠʨʝ. ʂʦʵʬʬʠʮʠʝʥʪ ʩʥʠʞʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ çʩʢʦʨʦʩʪʴʶè ʢʦʜʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʜʘ RS(7,3) ʧʨʠ çʬʠʟʠʯʝʩʢʦʡè ʩʢʦʨʦʩʪʠ ʚ ʵʬʠʨʝ 38 400 ʙʦʜ ʧʦʣʫʯʠʤ 

çʠʥʬʦʨʤʘʮʠʦʥʥʫʶè ʩʢʦʨʦʩʪʴ 38 400³0,429 = 16 474 ʙʦʜ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ 
ʩʢʦʨʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ FEC ʤʦʞʝʪ ʙ ʪr ɹʦʧʨʘʚʜʘʥʦ, ʧʦʩʢʦʣʴʢʫ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 
ʧʦʚʪʦʨʥʳʭ ʧʘʢʝʪʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʥʠʞʘʷ ʦʙʱʝʝ ʚʨʝʤʷ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʜʦʩʪʘʚʢʠ 
ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʤʦʜʫʣʝ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʠʨʘʪʴ ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʦʜʘ 
ʥʝʟʘʚʠʩʠʤʦ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʢʝʪʦʚ, ʦʪʧʨʘʚʣʷʝʤʳʭ ʚ ʵʬʠʨ, ʜʣʷ 
ʨʝʪʨʘʥʩʣʠʨʫʝʤʳʭ ʧʘʢʝʪʦʚ, ʠ ʜʣʷ ʧʘʢʝʪʦʚ, ʦʪʧʨʘʚʣʷʝʤʳʭ ʚ ʦʪʚʝʪ ʥʘ ʢʦʤʘʥʜʳ ʜʣʷ 
ʫʜʘʣʝʥʥʦʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ. ɼʣ ̫ʚʳʙʦʨʘ ʪʠʧʘ ʢʦʜʘ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜʳ: 

 
$DFEC ɺʳʙʦʨ ʪʠʧʘ ʢʦʜʘ ʜʣʷ ʧʝʨʝʜʘʚʘʝʤʳʭ ʚ ʵʬʠʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ. 

 

$RFEC ɺ ʙrʦʨ ʪʠʧʘ ʢʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʘʢʝʪʘ. ʂʘʞʜʳʡ ʘʢʪʠʚʥʳʡ 
ʨʝʪʨʘʥʩʣʷʪʦʨ ʠʩʧʦʣʴʟʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʪʠʧ ʢʦʜʘ ʧʨʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʘʢʝʪʦʚ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʠʙʢʦ ʚʳʙʠʨʘʪʴ ʩʧʦʩʦʙʳ ʢʦʜʠʨʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʫʩʣʦʚʠʡ ʧʨʠʝʤʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʘʭ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʫʚʝʣʠʯʠʚʘʷ ʪʝʤ 
ʩʘʤʳʤ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 
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$RAFEC ɺʳʙʦʨ ʪʠʧʘ ʢʦʜʘ ʜʣʷ ʜʘʥʥʳʭ, ʧʦʩʳʣʘʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʪʘ ʥʘ ʢʦʤʘʥʜʫ 
ʫʜʘʣʝʥʥʦʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʢʣʶʯʘʪʴ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ 
ʢʦʜ ʚ ʵʪʦʤ ʩʣʫʯʘʝ. 
 

6.2 ʇɽʈɽʄɽɾɽʅʀɽ 

ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʠʩʢʘʞʘʶʪʩʷ ʥʝ ʦʪʜʝʣʴʥʳʝ ʙʠʪʳ, ʘ ʮʝʣʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ (ʟʘʪʫʭʘʥʠʝ ʠ ʧʝʨʝʦʪʨʘʞʝʥʠʝ ʩʠʛʥʘʣʘ, ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʘʢʪʠʚʥʳʝ 
ʧʦʤʝʭʠ), ʧʦʵʪʦʤʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ FEC ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʝʤʝʞʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʧʨʦʚʝʨʦʯʥʳʭ ʩʠʤʚʦʣʦʚ. 

ʇʨʦʮʝʜʫʨʘ ʧʝʨʝʤʝʞʝʥʠʷ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʜʣʷ ʢʦʜʘ 
RS(7,5). ʇʨʦʮʝʩʩ ʧʝʨʝʤʝʞʝʥʠʷ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʢʦʜʦʚ ʘʥʘʣʦʛʠʯʝʥ. 
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ʇʝʨʝʤʝʞʝʥʠʝ

ʆʙʨʘʪʥʦʝ ʧʝʨʝʤʝʞʝʥʠʝ

 
 

ʇʨʦʮʝʩʩ ʧʝʨʝʤʝʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʜʘʯʝ ʩʥʘʯʘʣʘ ʧʝʨʚʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ 
ʩʠʤʚʦʣʦʚ ʢʘʞʜʦʛʦ ʢʦʜʦʚʦʛʦ ʩʣʦʚʘ, ʧʦʪʦʤ ʚʪʦʨʳʭ, ʪʨʝʪʴʠʭ ʠ ʪʘʢ ʜʘʣʝʝ. ɺ ʩʣʫʯʘʝ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʢʝʪʥʦʡ ʦʰʠʙʢʠ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʜʝʧʝʨʝʤʝʞʝʥʠʷ ʦʰʠʙʢʠ ʨʘʚʥʦʤʝʨʥʦ 
ʨʘʩʧʨʝʜʝʣʷʪʩʷ ʚ ʢʘʞʜʦʤ ʢʦʜʦʚʦʤ ʩʣʦʚʝ. ʇʨʠ ʪɻʦʤ ʧʦʚʳʰʘʝʪʩ ̫ ʚʝʨʦʷʪʥʦʩʪʴ 
ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʧʨʠʥʷʪʳʭ ʜʘʥʥʳʭ. 

ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʧʝʨʝʤʝʞʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʘʢʝʪʦʚ 
ʥʝʟʘʚʠʩʠʤʦ (ʢʘʢ ʠ ʧʨʠ ʚʳʙʦʨʝ ʪʠʧʘ FEC) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʜʘʥʠʝʤ ʘʨʛʫʤʝʥʪʦʚ çIè 
(Interleaving ï ʧʝʨʝʤʝʞʝʥʠʝ ʚʢʣʶʯʝʥʦ) ʠ çNè (ʧʝʨʝʤʝʞʝʥʠʝ ʚʢʣʯʁʝʥʦ) ʚ ʢʦʤʘʥʜʘʭ 
$DFEC, $RFEC ʠ $RAFEC. 

ʇʨʠ ʚʳʙʦʨʝ ʪʠʧʘ FEC ʠ ʘʢʪʠʚʘʮʠʠ ʧʝʨʝʤʝʞʝʥʠ ̫ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʭʘʨʘʢʪʝʨ 
ʧʦʤʝʭ ʚ ʵʬʠʨʝ, ʘ ʪʘʢʞʝ ʢʦʥʢʨʝʪʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠʣʠ ʨʝʞʠʤ ʨʘʙʦʪʳ ʤʦʜʫʣʷ. ʅʘʧʨʠʤʝʨ, 
ʚ ʨʝʞʠʤʝ çʪʦʯʢʘ-ʪʦʯʢʘè, ʢʦʛʜʘ ʥʝʧʨʘʚʠʣʴʥʦ ʧʨʠʥʷʪʳʡ ʧʘʢʝʪ ʙʫʜʝʪ ʨʝʪʨʘʥʩʣʠʨʦʚʘʥ, ʢʘʢ 
ʧʨʘʚʠʣʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʥʝʝ ʤʦʱʥʳʝ ʢʦʜʳ ʠʣʠ ʚʦʚʩʝ ʦʙʦʡʪʠʩʴ ʙʝʟ 
ʥʠʭ. ɺ ʨʝʞʠʤʝ ʞʝ çʪʦʯʢʘ - ʤʥʦʛʦ ʪʦʯʝʢè (ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ) ʛʘʨʘʥʪʠʷ ʜʦʩʪʘʚʢʠ 
ʜʘʥʥʳʭ ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʜʦʩʪʘʚʢʠ ʦʧʨʘʚʜʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ FEC. 

6.3 ʈɸʅɼʆʄʀɿɸʎʀʗ (ʉʂʈɽʄɹʃʀʈʆɺɸʅʀɽ) 

ɼʣ ̫ʢʦʨʨʝʢʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠʝʤʥʠʢʘ ʤʦʜʫʣʷ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʜʘʥʥʳʭ ʠʟ 
ʵʬʠʨʘ ʧʦʪʦʢ ʜʘʥʥʳʭ ʥʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʜʣʠʥʥʳʭ (ʙʦʣʝʝ 8 ʙʠʪ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ç0è 
ʠʣʠ ç1è. ɼʣ ̫ ʦʙʝʩʧʝʯʝʥʠʷ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʁʯʠʪʴ 
ʨʘʥʜʦʤʠʟʘʪʦʨ (ʩʢʨʝʤʙʣʝʨ) ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʢʝʪʘ, ʦʪʧʨʘʚʣʷʝʤʦʛʦ ʚ ʵʬʠʨ. 
ʈʘʥʜʦʤʠʟʘʪʦʨ ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ 16-ʙʠʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʇʉʇ). ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʣʠʯʠʷ ʚ ʧʦʪʦʢʝ ʜʘʥʥʳʭ ʜʣʠʥʥʳʭ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ç0è ʠʣʠ ç1è ʫʤʝʥʴʰʘʝʪʩʷ. ɼʣ ̫ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ 
ʨʘʥʜʦʤʠʟʘʪʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʠʪ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʢʦʤʘʥʜʦʡ $AIR. 
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ʈʘʥʜʦʤʠʟʘʮʠʷ ʥʝ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʚ ʧʦʪʦʢʝ 
ʜʣʠʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ç0è ʠʣʠ ç1è, ʧʦʵʪʦʤʫ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠ ̫ʥʘʜʝʞʥʦʩʪʠ 
ʧʨʠ ʧʨʠʝʤʝ ʜʘʥʥʳʭ ʚ ʤʦʜʫʣʝ ʨʝʘʣʠʟʦʚʘʥʘ ʬʫʥʢʮʠʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʚʩʪʘʚʢʠ ʚ ʧʦʪʦʢ 
ʜʘʥʥʳʭ çʧʝʨʝʧʘʜʦʚè ʫʨʦʚʥʝʡ. ɼʣ ̫ʵʪʦʛʦ ʥʝʢʦʪʦʨʳʝ ʙʠʪʳ ʚ ʧʦʪʦʢʝ ʜʘʥʥʳʭ ʜʫʙʣʠʨʫʶʪʩʷ 
ʩʚʦʠʤʠ ʠʥʚʝʨʩʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʂʦʤʘʥʜʦʡ $MNL ʟʘʜʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʙʠʪ (ʦʪ 0 ʜʦ 15), 
ʧʝʨʝʜʘʚʘʝʤʳʭ ʚ ʵʬʠʨ ʙʝʟ ʠʟʤʝʥʝʥʠʡ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ ʚʩʪʘʚʣʷʝʪʩʷ 1 ʙʠʪ, 
ʷʚʣʷʶʱʠʡʩʷ ʠʥʚʝʨʩʠʝʡ ʧʨʝʜʳʜʫʱʝʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ ʜʘʥʥʳʭ ʙʫʜʝʪ 
ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʝʨʝʧʘʜʳ. ɽʩʪʝʩʪʚʝʥʥʦ, ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ 
ʵʬʬʝʢʪʠʚʥʘʷ ʩʢʦʨʦʩʪ ɹ ʚ ʵʬʠʨʝ. ʇʨʠʤʝʨ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʘʥʜʳ $MNL=4 
ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. 

 

 
 
ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ $MNL ï 8 (ʝʩʣʠ ʥʝ ʚʢʣʶʯʝʥʘ ʨʘʥʜʦʤʠʟʘʮʠʷ) 

ʠʣʠ 15 (ʝʩʣʠ ʨʘʥʜʦʤʠʟʘʮʠʷ ʚʢʣʶʯʝʥʘ). 




















































































