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ʊɽʍʅɯʏʅɯ ɼɸʅɯ 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ  
7 

ʊɽʍʅɯʏʅɯ ɼɸʅɯ 

ʎʷ ʽʥʩʪʨʫʢʮʽʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʪʠʧʫ MFC710. ʎʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʫ ʪʨʴʦʭ 
ʚʘʨʽʘʥʪʘʭ: ʟ ʥʘʧʨʫʛʦʶ ʞʠʚʣʝʥʥʷ 3ʭ400ɺ (ʩʪʘʥʜʘʨʪʥʦ), 3ʭ500ɺ ʘʙʦ 3ʭ690ɺ (ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙʠ). ʋ ʪʘʙʣʠʮʽ 0.1 
ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʜʘʥʽ ʜʣʷ ʩʝʨʽʾ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ MFC710. 

ʊʘʙʣʠʮʷ 0.1 ï ʊʝʭʥʽʯʥʽ ʜʘʥʽ ʟʘʛʘʣʴʥʽ ʜʣʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ ʩʽʤʝʡʩʪʚʘ MFC710 

ɾʠʚʣʝʥʥʷ ʅʘʧʨʫʛʘ Uʽʥ/ ʯʘʩʪʦʪʘ  
3-ʬʘʟʥʝ : 400 ɺ ʘʙʦ*) 500 ɺ ʘʙʦ*) 690 ɺ (-15 % +10 %), 45 ... 66 ɻʮ 
*) ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʯʘʩʪʦʪʥʠʢʘ; ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʘʧʨʫʛʫ ʞʠʚʣʝʥʥʷ ʚʢʘʟʘʥʘ ʥʘ 
ʤʘʨʢʫʚʘʣʴʥʽʡ ʪʘʙʣʠʯʮʽ. 

ɺʠʭʦʜʠ 

ʅʘʧʨʫʛʘ / ʯʘʩʪʦʪʘ 0 ... Uʽʥ [ɺ]   /   0,0 ... 400 ɻʮ (ʨʝʞʠʤ U/f) ʘʙʦ 0,0 ... 200 ɻʮ (ʨʝʞʠʤ ʚʝʢʪʦʨ) 

ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 
(ʪʦʯʥʽʩʪʴ) ʟʘ ʯʘʩʪʦʪʦʶ 

0,1 ɻʮ; 1 ʦʙ/ʭʚ (ʚʝʢʪʦʨʥʝ ʫʧʨʘʚʣʽʥʥʷ) 

ʉʧʨʘʚʥʽʩʪʴ MFC710: ʜʦ 97 % ʧʨʠ ʥʦʤ. ʧʦʪʫʞʥʦʩʪʽ. MFC710/AcR: ʜʦ 96 % ʧʨʠ ʥʦʤ. ʧʦʪʫʞʥʦʩʪʽ 

ʉʠʩʪʝʤʘ 
ʫʧʨʘʚʣʽʥʥʷ 

ʄʦʜʫʣʷʪʦʨ SVPWM 

ʈʝʞʠʤʠ ʨʦʙʦʪʠ 
ʉʢʘʣʷʨʥʝ ʫʧʨʘʚʣʽʥʥʷ  U/f ʣʽʥʽʡʥʝ / ʢʚʘʜʨʘʪʠʯʥʝ 
ɺʝʢʪʦʨʥʝ ʫʧʨʘʚʣʽʥʥʷ  DTC-SVM ʙʝʟ ʜʘʪʯʠʢʘ 
ɺʝʢʪʦʨʥʦʝ ʫʧʨʘʚʣʽʥʥʷ  DTC-SVM ʟ ʜʘʪʯʠʢʦʤ ʧʦʣʦʞʝʥʥʷ ʨʦʪʦʨʘ 

ʏʘʩʪʦʪʘ ʧʝʨʝʤʠʢʘʥʥʷ 2 ... 15 ʢɻʮ 

ɿʘʚʜʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 
ʦʙʝʨʪʘʥʥʷ 

ɸʥʘʣʦʛʦʚʽ ʚʭʦʜʠ, ʧʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ, ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨ, ʇɯɼ-ʨʝʛʫʣʷʪʦʨ, ʙʣʦʢ ʟʚ'ʷʟʢʫ 
RS232 ʯʠ RS485 ʪʘ ʽʥʰʽ ʤʦʞʣʠʚʦʩʪʽ. 
ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 0.1 % ʜʣʷ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ ʘʙʦ 
0.1 ɻʮ/1 ʦʙ./ʭʚ. ʜʣʷ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ RS 

ɺʭʦʜʠ / 
ʚʠʭʦʜʠ 

ʫʧʨʘʚʣʽʥʥʷ 

ɸʥʘʣʦʛʦʚʽ ʚʭʦʜʠ 

3 ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʠ: 
ɺʭ.A0:ʨʝʞʠʤ ʥʘʧʨʫʛʠ 0(2) ... 10ɺ, Rʽʥ 

 Ó 200 ʢʆʤ; 
ɺʭ.A1, ɺʭ.A2: ʨʝʞʠʤ ʥʘʧʨʫʛʠ 0(2) ... 10 ɺ, Rʽʥ 

 Ó 100 ʢʆʤ; ʨʝʞʠʤ ʩʪʨʫʤʫ   0(4)...20 ʤɸ, 
Rʽʥ 

 =250 ʆʤ, 
ʈʝʞʠʤ ʨʦʙʦʪʠ ʪʘ ʧʦʣʷʨʥʽʩʪʴ ʚʠʙʠʨʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʝʨʝʤʠʢʘʯʽʚ. 
ʊʦʯʥʽʩʪʴ 0,5 % ʧʦʚʥʦʛʦ ʜʽʘʧʘʟʦʥʫ. 

ʎʠʬʨʦʚʽ ʚʭʦʜʠ 6 ʨʦʟʜʽʣʝʥʠʭ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ  0/(15...24)ɺ. RʽʥÓ 3 ʢʆʤ 

ɸʥʘʣʦʛʦʚʽ ʚʠʭʦʜʠ 
2 ʚʠʭʦʜʠ 0(2)...10 ɺ / 0(4)...20 ʤA ï ʟʤʽʥʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʽʚ ʪʘ 
ʧʝʨʝʤʠʢʘʯʽʚ, ʪʦʯʥʽʩʪʴ 0,5 %  

ʎʠʬʨʦʚʽ ʚʠʭʦʜʠ 
3 ʨʝʣʝ K1, K2 ʪʘ K3 ï ʚʠʤʠʢʘʶʯʘ ʟʜʘʪʥʽʩʪʴ: 250ɺ/1A AC, 24ɺ/1A DC, 
1 ʪʨʘʥʟʠʩʪʦʨʥʠʡ ʚʠʭʽʜ ʽʟ ʚʽʜʢʨʠʪʠʤ ʢʦʣʝʢʪʦʨʦʤ 100ʤA/24ɺ. ʇʦʚʥʽʩʪʶ ʧʨʦʛʨʘʤʦʚʘʥʝ 
ʜʞʝʨʝʣʦ ʩʠʛʥʘʣʫ 

ʈʦʟ'ʻʤ ʝʥʢʦʜʝʨʘ 
ʄʦʞʣʠʚʽʩʪʴ ʧʨʷʤʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʽʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ ʝʥʢʦʜʝʨʘ (5 ɺ, ʜʘʪʯʠʢ ʣʽʥʽʾ 
(RS422), <250 ʢɻʮ). ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ: 1024-2048 ʽʤʧ/ʦʙ. 

ɿʚ'ʷʟʦʢ 

ɿ'ʻʜʥʘʥʥʷ RS-232, RS-485 ʟ ʦʧʪʦʽʟʦʣʷʮʽʻʶ 

ʇʨʦʪʦʢʦʣ ʟʚ'ʷʟʢʫ MODBUS RTU. ʌʫʥʢʮʽʷ 3 (ʇʨʦʯʠʪʘʪʠ ʨʝʛʽʩʪʨ); ʌʫʥʢʮʽʷ 6 (ɿʘʧʠʩʘʪʠ ʚ ʨʝʛʽʩʪʨ). 

ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ 
ʽʥʬʦʨʤʘʮʽʾ 

9600, 19200, 38400 ʘʙʦ 57600 ʙʽʪ/ʩ 

ʄʦʞʣʠʚʦʩʪʽ ɼʠʩʪʘʥʮʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʇʏ. 

ʉʧʝʮʽʘʣʴʥʽ 
ʬʫʥʢʮʽʾ 

ʇɯɼ - ʨʝʛʫʣʷʪʦʨ  
ɺʠʙʽʨ ʜʞʝʨʝʣʘ ʩʠʛʥʘʣʫ ʟʘʚʜʘʥʥʷ ʪʘ ʜʞʝʨʝʣʘ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ, ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ 
ʧʦʣʷʨʥʦʩʪʽ ʩʠʛʥʘʣʫ ʧʦʤʠʣʢʠ ʨʝʛʫʣʶʚʘʥʥʷ, ʬʫʥʢʮʽʷ SLEEP ʪʘ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ 
ʧʝʨʝʭʦʜʫ ʚ ʨʝʞʠʤ ʉʊʆʇ, ʦʙʤʝʞʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ 
PLC  

ʄʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʯʽ ʬʫʥʢʮʽʡ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 
ʨʝʞʠʤʘʤʠ ʉʊɸʈʊ/ʉʊʆʇ, ʥʘʧʨʷʤʦʤ ʦʙʝʨʪʘʥʥʷ ʪʘ ʯʘʩʪʦʪʦʶ, ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ 
ʙʫʜʴ-ʷʢʠʡ ʟʦʚʥʽʰʥʽʡ ʧʨʦʮʝʩ ʙʝʟ ʧʨʠʻʜʥʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʝʨʘ PLC. 
48 ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʣʦʢʽʚ, 43 ʬʫʥʢʮʽʾ: ʧʨʦʩʪʽ ʣʦʛʽʯʥʽ ʪʘ ʘʨʠʬʤʝʪʠʯʥʽ 
ʙʣʦʢʠ, ʙʣʦʢ ʩʝʢʚʝʥʩʦʨʘ ʥʘ 8 ʩʪʘʥʽʚ, 2 ʤʫʣʴʪʠʧʣʝʢʩʦʨʠ ʥʘ 8 ʚʭʦʜʽʚ, ʙʣʦʢ ʬʦʨʤʫʚʘʥʥʷ 
ʢʨʠʚʦʾ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ PLC: 10 ʤʩ.  

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ 
ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ 

ɼʦ 5 ʥʘʩʦʩʽʚ ʫ ʢʘʩʢʘʜʽ. 
ʋʧʨʘʚʣʽʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʘʙʦ ʚʽʜ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʟʘʜʘʪʯʠʢʘ 
ʂʦʞʝʥ ʥʘʩʦʩ ʧʨʦʛʨʘʤʫʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʯʘʩʪʦʪʠ ʘʙʦ 
ʚʽʜ ʤʝʨʝʞʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʙʣʦʢʫʚʘʥʥʷ 
ɸʚʪʦʤʘʪʠʯʥʘ ʟʘʤʽʥʘ ʥʘʩʦʩʘ ʧʽʩʣʷ ʟʘʜʘʥʦʛʦ ʯʘʩʫ ʨʦʙʦʪʠ 

ɺʘʨʽʘʥʪʠ ʟʘʚʦʜʩʴʢʠʭ 
ʧʘʨʘʤʝʪʨʽʚ 

ɭ 9 ʚʘʨʽʘʥʪʽʚ ʟʘʚʦʜʩʴʢʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ: 
- ʄʽʩʮʝʚʝ: ʫʧʨʘʚʣʽʥʥʷ ʟ ʢʣʘʚʽʘʪʫʨʠ, 
- ɼʠʩʪʘʥʮʽʡʥʝ: ʫʧʨʘʚʣʽʥʥʷ ʟ ʮʠʬʨʦʚʠʭ/ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ, 
- ʄʽʩʮʝʚʝ/ʜʠʩʪʘʥʮʽʡʥʝ: ʩʧʦʩʽʙ ʫʧʨʘʚʣʽʥʥʷ ʟ ʧʝʨʝʤʠʢʘʥʥʷʤ ʤʽʩʮʝʚʝ/ʜʠʩʪʘʥʮʽʡʥʝ, 
- ʇɯɼ: ʟʘʚʜʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ, 
- ʄʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨ: ʟʘʚʜʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʩʠʛʥʘʣʦʤ Ăʟʙʽʣʴʰ/ʟʤʝʥʰò ʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ, 
- ʇʦʩʪʽʡʥʽ ʯʘʩʪʦʪʠ: ʨʦʙʦʪʘ ʟ ʧʦʩʪʽʡʥʠʤʠ ʯʘʩʪʦʪʘʤʠ, ʧʝʨʝʤʠʢʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ, 
- ʈʝʛʫʣʶʚʘʥʥʷ ʤʦʤʝʥʪʫ: ʟʘʚʜʘʥʥʷ ʤʦʤʝʥʪʫ ʩʠʛʥʘʣʦʤ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ, ʚʝʢʪʦʨʥʝ 
ʫʧʨʘʚʣʽʥʥʷ, 
- ʅʘʩʦʩʠ: ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ, 
- ʅʘʤʦʪʢʘ: ʟʘʚʜʘʥʥʷ ʤʦʤʝʥʪʫ ʟ ʢʘʣʴʢʫʣʷʪʦʨʘ ʥʘʤʦʪʢʠ, ʚʝʢʪʦʨʥʝ ʫʧʨʘʚʣʽʥʥʷ. 
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ʉʧʝʮʽʘʣʴʥʽ 
ʬʫʥʢʮʽʾ 

ɼʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ 
ʧʘʥʝʣʽ 

ɺʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ ʂʦʨʠʩʪʫʚʘʯʘ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʤʽʥʥʠʭ 
ʧʨʦʮʝʩʫ ï ʚʠʙʽʨ ʦʜʠʥʠʮʽ ʚʠʤʽʨʫ, ʤʘʩʰʪʘʙʫ, ʜʞʝʨʝʣʘ ʜʘʥʠʭ (ʨʦʙʦʪʘ ʽʟ ʩʠʩʪʝʤʦʶ 
ʫʧʨʘʚʣʽʥʥʷ PLC) 

ɺʠʟʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʽʚ ʂʦʨʠʩʪʫʚʘʯʘ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʟʘʤʽʥʠ ʟʤʽʥʥʠʭ ʧʨʦʮʝʩʫ ï 
ʚʠʙʽʨ ʦʜʠʥʠʮ ɹʚʠʤʽʨʫ ʪʘ ʰʢʘʣʠ 

ʂʦʧʽʶʚʘʥʥʷ ʥʘʣʘʰʪʫʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ʤʽʞ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ 

ɿʘʭʠʩʪ 

ɺʽʜ ʢʦʨʦʪʢʦʛʦ 
ʟʘʤʠʢʘʥʥʷ ʂʦʨʦʪʢʝ ʟʘʤʠʢʘʥʥʷ ʥʘ ʚʠʭʦʜʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

ɺʽʜ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ 
ʧʦ ʩʪʨʫʤʫ ʄʠʪʪʻʚʝ ʟʥʘʯʝʥʥʷ 3,5 In;; ʜʽʶʯʝ ʟʥʘʯʝʥʥʷ 2,5 In 

ɺʽʜ ʧʝʨʝʥʘʧʨʫʛʠ ʚ ʢʦʣʽ 
ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 
AC/DC 

MFC710 400ɺ: 1,43Uʽʥ(Uʽʥ= 400ɺ) AC; 750ɺ DC 
MFC710 500ɺ: 1,32Uʽʥ(Uʽʥ= 500ɺ) AC; 900ɺ DC 
MFC710 690ɺ: 1,28Uʽʥ(Uʽʥ= 690ɺ) AC; 1200ɺ DC 

ɺʽʜ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʚ 
ʢʦʣʽ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 0,65 Uʽʥ 

ɺʽʜ ʧʝʨʝʛʨʽʚʫ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʨʘʜʽʘʪʦʨʘ 

ɺʽʜ ʧʝʨʝʛʨʽʚʫ ʜʚʠʛʫʥʘ ʃʽʤʽʪ I2t, ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ (ʪʝʨʤʽʩʪʦʨ ʪʠʧʫ PTC ʘʙʦ ʪʝʨʤʦʨʝʣʝ) ʚ ʜʚʠʛʫʥʽ. 

ʂʦʥʪʨʦʣʴ ʟʚ'ʷʟʢʫ ʟ 
ʧʘʥʝʣʣʶ ʫʧʨʘʚʣʽʥʥʷ ɺʩʪʘʥʦʚʣʶʚʘʥʠʡ ʯʘʩ ʜʦʧʫʩʪʠʤʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʟʚ'ʷʟʢʫ. 

ʂʦʥʪʨʦʣʴ ʟʚ'ʷʟʢʫ ʧʦ RS ɺʩʪʘʥʦʚʣʶʚʘʥʠʡ ʯʘʩ ʜʦʧʫʩʪʠʤʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʟʚ'ʷʟʢʫ. 

ʂʦʥʪʨʦʣʴ ʘʥʘʣʦʛʦʚʠʭ 
ʚʭʦʜʽʚ ʇʝʨʝʚʽʨʢʘ ʚʽʜʩʫʪʥʦʩʪʽ ñʯʠʩʪʦʛʦ ʥʫʣʷ (living null)ò ʚ ʨʝʞʠʤʘʭ 2...10 ɺ ʡ 4...20 ʤA 

ʂʦʥʪʨʦʣʴ ʩʠʤʝʪʨʽʾ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʅʘʧʨʠʢʣʘʜ, ʦʙʨʠʚ ʦʜʥʽʻʾ ʟ ʬʘʟ ʜʚʠʛʫʥʘ. 

ʅʝʜʦʚʘʥʪʘʞʝʥʥʷ ɿʘʭʠʩʪ ʚʽʜ ʨʦʙʦʪʠ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʉʪʦʧʦʨʽʥʥʷ ɿʘʭʠʩʪ ʚʽʜ ʩʪʦʧʦʨʽʥʥʷ ʜʚʠʛʫʥʘ 

 
ʊʘʙʣʠʮ ̫0.2a ï ʊʝʭʥʽʯʥʽ ʜʘʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ ʩʽʤʝʡʩʪʚʘ MFC710 400ɺ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ 

ʊʠʧ ʧʝʨʝʪʚʦ-
ʨʶʚʘʯʘ 
ʯʘʩʪʦʪʠ: 

MFC710/... 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʽʟ ʧʦʩʪʽʡʥʠʤ 
ʤʦʤʝʥʪʦʤ (ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 1.5) 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʟʽ ʟʤʽʥʥʠʤ 
ʤʦʤʝʥʪʦʤ (ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

1.11)) 
Ip 

[A] 
Iz 

[A] 

Pʅ[ʢɺʪ] Iʅ[A] Pʅ2[ʢɺʪ] Iʅ2[A] 

0,37ʢɺʪ 0,37 1,5 0,55 2,0 2,25 6,3 

0,55ʢɺʪ 0,55 2,0 0,75 2,5 3,0 6,3 

0,75ʢɺʪ 0,75 2,5 1,1 3,5 3,75 6,3 

1,1ʢɺʪ 1,1 3,5 1,5 4,0 5,25 6,3 

1,5ʢɺʪ 1,5 4,5 2,2 5,5 6,0 6,3 

2,2ʢɺʪ 2,2 5,5 3 7,8 8,3 10 

3ʢɺʪ 3 7,8 4 9,5 11,7 10 

4ʢɺʪ 4 9,5 2) 4 9,5 15,8 16 

5,5ʢɺʪ 5,5 12 7,5 16 18 20 

7,5ʢɺʪ 7,5 17 11 23 25 25 

11ʢɺʪ 11 24 15 29 36 30 

15ʢɺʪ 15 30 18 37 45 50 

18.5ʢɺʪ 18.5 39 2) 20 39 60 59 

22ʢɺʪ 22 45 30 60 68 63 

30ʢɺʪ 30 60 37 75 90 80 

37ʢɺʪ 37 75 45 90 112 100 

45ʢɺʪ 45 90 55 110 135 125 

55ʢɺʪ 55 110 75 150 165 160 

75ʢɺʪ 75 150 90 180 225 200 

90ʢɺʪ 90 180 110 210 270 225 

110ʢɺʪ 110 210 132 250 315 315 

132ʢɺʪ 132 250 160 310 375 315 

160ʢɺʪ 160 310 180 375 465 400 

200ʢɺʪ 200 375 250 465 570 500 

250ʢɺʪ 250 465 2) 250 465 690 630 

315ʢɺʪ 315 585 355 650 850 800 

355ʢɺʪ 355 650 400 730 940 800 

400ʢɺ 400 730 2) 400 730 1100 800 

450ʢɺ 450 820 500 910 1190 1000 

500ʢɺ 500 910 560 1020 1365 1250 
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ʊʘʙʣʠʮʷ 0.2b ï ʊʝʭʥʽʯʥʽ ʜʘʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ ʩʽʤʝʡʩʪʚʘ MFC710 500B, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ 

ʊʠʧ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ 
ʯʘʩʪʦʪʠ 

MFC710/500/... 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʽʟ ʧʦʩʪʽʡʥʠʤ 
ʤʦʤʝʥʪʦʤ (ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 1.5) 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʟʽ ʟʤʽʥʥʠʤ 
ʤʦʤʝʥʪʦʤ (ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

1.11)) Ip 

[A] 
Iz 

[A] Pʅ 

[ʢɺʪ] 

Iʅ 

[A] 

Pʅ2 

[ʢɺʪ] 

Iʅ2 

[A] 

0,37 ʢɺʪ 0,37 1,2 0,55 1,6 1,8 6,3 

0,55 ʢɺʪ 0,55 1,6 0,75 2,0 2,4 6,3 

0,75 ʢɺʪ 0,75 2,0 1,1 2,8 3,0 6,3 

1,1 ʢɺʪ 1,1 2,8 1,5 3,6 4,2 6,3 

1,5 ʢɺʪ 1,5 3,6 2,2 4,4 5,4 6,3 

2,2 ʢɺʪ 2,2 4,4 3 6,0 6,6 10 

3,0ʢɺʪ 3 6,3 4 8,0 9,5 10 

4,0ʢɺʪ 4 8,02) 4 8,0 12 16 

5,5 ʢɺʪ 5,5 10 7,5 14 15 20 

7,5 ʢɺʪ 7,5 14 11 20 21 25 

11 ʢɺʪ 11 20 15 24 30 30 

15 ʢɺʪ 15 24 18,0 32 36 50 

18.5 ʢɺʪ 18.5 322) 18,5 32 48 59 

22 ʢɺʪ 22 37 30 50 56 63 

30 ʢɺʪ 30 50 37 60 75 80 

37 ʢɺʪ 37 60 45 72 90 100 

45 ʢɺʪ 45 72 55 90 108 125 

55 ʢɺʪ 55 90 75 120 135 160 

75 ʢɺʪ 75 120 90 150 180 200 

90 ʢɺʪ 90 150 110 180 225 225 

110 ʢɺʪ 110 180 132 200 270 315 

132 ʢɺʪ 132 200 160 250 300 315 

160 ʢɺʪ 160 250 180 300 375 400 

200 ʢɺʪ 200 300 250 380 450 500 

250 ʢɺʪ 250 380 250 475 570 630 

315 ʢɺʪ 315 475 355 520 713 800 

355 ʢɺʪ 355 520 400 584 780 800 

400 ʢɺ 400 584 450 656 876 800 

450 ʢɺ 450 656 500 728 984 1000 

500 ʢɺ 500 728 560 816 1092 1250 

560 ʢɺ 560 816 630 900 1224 1250 

 
1) ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ < 35 ʦʉ 
2) ʜʦʧʫʩʪʠʤʝ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʤʝʥʰʝ ʽ ʩʢʣʘʜʘʻ 1,1 Iʥ 
 
Pʅ  ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤʫ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʦʤʫ ʩʪʨʫʤʽ Ip, ʱʦ ʩʢʣʘʜʘʻ ~ 1.5 Iʥ 
Iʅ  ï ʥʦʤʽʥʘʣʴʥʠʡ ʚʠʭʽʜʥʠʡ ʩʪʨʫʤ ʜʣʷ ʧʦʪʫʞʥʦʩʪʽ Pʥ 
Pʅ2  ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤʫ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʦʤʫ ʩʪʨʫʤʽ Ip, ʱʦ ʩʢʣʘʜʘʻ ~ 1.1 Iʥ2  
            (ʥʘʩʦʩʠ, ʚʝʥʪʠʣʷʪʦʨʠ) 
Iʅ2  ï ʥʦʤʽʥʘʣʴʥʠʡ ʚʠʭʽʜʥʠʡ ʩʪʨʫʤ ʜʣʷ ʧʦʪʫʞʥʦʩʪʽ Pʥ2 
IP  ï ʩʪʨʫʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 60 ʩ ʟ ʽʥʪʝʨʚʘʣʦʤ ʚ 10 ʭʚ. 
IZ  ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʟʘʭʠʩʪʫ 
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ʊʘʙʣʠʮ ̫0.2c ï ʊʝʭʥʽʯʥʽ ʜʘʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ ʩʽʤʝʡʩʪʚʘ MFC710 690B, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ 

ʊʠʧ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ 
ʯʘʩʪʦʪʠ 

MFC710/500/... 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʽʟ ʧʦʩʪʽʡʥʠʤ ʤʦʤʝʥʪʦʤ 
(ʤʘʢʩʠʤʘʣʴʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 1.5) 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʟʽ ʟʤʽʥʥʠʤ ʤʦʤʝʥʪʦʤ 
(ʤʘʢʩʠʤʘʣʴʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 1.11)) Ip 

[A] Pʅ 

[ʢɺʪ] 

Iʅ 

[A] 

Pʅ2 

[ʢɺʪ] 

Iʅ2 

[A] 

15 ʢɺʪ 15 18 18 21 26 

18.5 ʢɺʪ 18 23 22 26 35 

22 ʢɺʪ 22 26 30 35 39 

30 ʢɺʪ 30 36 37 43 52 

37 ʢɺʪ 37 43 45 52 65 

45 ʢɺʪ 45 52 55 64 78 

55 ʢɺʪ 55 64 75 87 95 

75 ʢɺʪ 75 87 90 104 130 

90 ʢɺʪ 90 104 110 121 156 

110 ʢɺʪ 110 121 132 144 182 

132 ʢɺʪ 132 144 160 179 217 

160 ʢɺʪ 160 179 180 219 268 

200 ʢɺʪ 180 202 200 242 300 

250 ʢɺʪ 200 219 250 266 329 

315 ʢɺʪ 250 266 315 329 398 

355 ʢɺʪ 315 329 355 393 491 

400 ʢɺʪ 355 375 400 400 530 

450 ʢɺʪ 400 2) 400 420 530 

500 ʢɺʪ 500 2) 500 500 550 

560 ʢɺʪ 560 2) 560 560 615 

630 ʢɺʪ 630 2) 630 650 715 

800 ʢɺʪ 800 2) 800 800 920 

 
1) ɼʣʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ < 35 ʦʉ 
2) ɼʣʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ 400 ʢɺʪ ʽ ʙʽʣʴʰʝ ʤʝʞʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʽʩʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 
ʢʦʥʩʫʣʴʪʘʮʽʾ ʟ ʂʣʽʻʥʪʦʤ 
 
Pʅ  ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤʫ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʦʤʫ ʩʪʨʫʤʽ Ip, ʱʦ ʩʢʣʘʜʘʻ ~ 1.5 Iʅ  
Iʅ  ï ʥʦʤʽʥʘʣʴʥʠʡ ʚʠʭʽʜʥʠʡ ʩʪʨʫʤ ʜʣʷ ʧʦʪʫʞʥʦʩʪʽ Pʅ  
Pʅ2  ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤʫ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʦʤʫ ʩʪʨʫʤʽ Ip, ʱʦ ʩʢʣʘʜʘʻ ~ 1.1 Iʥ2  
       (ʥʘʩʦʩʠ, ʚʝʥʪʠʣʷʪʦʨʠ) 
Iʅ2  ï ʥʦʤʽʥʘʣʴʥʠʡ ʚʠʭʽʜʥʠʡ ʩʪʨʫʤ ʜʣʷ ʧʦʪʫʞʥʦʩʪʽ Pʥ2   

IP  ï ʩʪʨʫʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 60 ʩ ʟ ʽʥʪʝʨʚʘʣʦʤ ʚ 10 ʭʚ. 
 
ʈʠʩʫʥʢʠ ʜʣʷ ʤʦʥʪʘʞʫ 
ʈʦʟʤʽʨʠ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ ʩʽʤʝʡʩʪʚʘ MFC710. 
 

       ɺʠʢʦʥʘʥʥʷ A               ɺʠʢʦʥʘʥʥʷ B  

 
 
ɺʽʣʴʥʠʡ ʧʨʦʩʪʽʨ ʥʘʚʢʦʣʦ ʦʙʣʘʜʥʘʥʥʷ 

ʅʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ ʥʘʚʢʦʣʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʧʦʚʽʪʨʷ ʥʘʚʢʦʣʦ ʥʴʦʛʦ. 
 

  



ʊɽʍʅɯʏʅɯ ɼɸʅɯ 
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ʊʘʙʣʠʮ ̫0.3a ʈʦʟʤʽʨʠ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʠʧʫ MFC710 400ɺ ʪʘ MFC710 500ɺ 

ɺʠʢʦʥʘʥʥʷ ʊʠʧ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ: 

MFC710/... 
MFC710/500/... 

ʈʦʟʤʽʨʠ 
[ʤʤ] 

ʄʘʩʘ1) 
[kg] 

a A b B C d1 d2 Ï1 Ï2 ű 

A 0,37 ʢɺʪ 

255 267 75 114 154 - - 7 7 - 

3,0 

0,55 ʢɺʪ 3,0 

0,75 ʢɺʪ 3,0 

1,1 ʢɺʪ 3,0 

1,5 ʢɺʪ 3,0 

2,2 ʢɺʪ 3,1 

3,0ʢɺʪ 3,1 

4,0ʢɺʪ 3,1 

5,5 ʢɺʪ 
322 337 90 130 188 - - 7 7 - 

5,6 

7,5 ʢɺʪ 5,8 

11,0ʢɺʪ 

322 337 90 130 223 - - 7 7 - 

7,2 

15,0ʢɺʪ 7,4 

18,5 ʢɺʪ2) 7,5 

B 22 ʢɺʪ 434 450 160 220 225 6 10 7 7 11 19 

30 ʢɺʪ 
585 600 180 225 247 8 8 7 7 14 

24 

37 ʢɺʪ 24 

45 ʢɺʪ2) 

590 615 192 256 266 10 15 8,2 8,2 15 

28 

55 ʢɺʪ2) 29 

75 ʢɺʪ2) 30 

90 ʢɺʪ5) 838 
(927) 

865 
(955) 

190 
(370) 

283 
(434) 

400 
(272) 

12 
(14) 

15 
(9,5) 

8,5 
(9,4) 

8,5 
(9) 

18 
(18,2) 

60 

110 ʢɺʪ5) 60 

132 ʢɺʪ2) 

875 920 338 460 345 15 25 13 13 22 

707)(88) 

160 ʢɺʪ2) 707)(88) 

180 ʢɺʪ2) 727)(90) 

200 ʢɺʪ2) 747)(92) 

250 ʢɺʪ2) 757)(93) 

315 ʢɺʪ2) 

875 
920  
9403 

420  
5584 

640 345 15 25 13 13 22 

125 

355 ʢɺʪ2) 125 

400 ʢɺʪ2) 130 

450 ʢɺʪ2) 
1045 

1090 
11273 

2x317 800 345 15 25 13 13 22 
190 

500 ʢɺʪ2) 190 

 

1) ʇʨʠʙʣʠʟʥʘ ʤʘʩʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʝʨʩʽʾ.  
2) ɺʠʢʦʥʘʥʥʷ ʚʚʝʜʝʥʝ ʫ 2012 ʨʦʮʽ.  
3) ɺʠʩʦʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʟʙʽʣʴʰʝʥʘ ʫ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʰʠʥʠ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ 
     ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʛʘʙʘʨʠʪʽʚ.  
4) ʅʠʞʥʷ ʚʽʜʩʪʘʥʴ ʤʦʥʪʘʞʥʠʭ ʦʪʚʦʨʽʚ.  
5) ɺʠʢʦʥʘʥʥʷ ʚʚʝʜʝʥʝ ʫ 2013 ʨʦʮʽ, ʫ ʜʫʞʢʘʭ ʚʢʘʟʘʥʦ ʧʦʧʝʨʝʜʥʽ ʨʦʟʤʽʨʠ.  
6) ɼʣʷ ʤʝʥʰʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʤʝʥʰʝ 75 ʢɺʪ) ʢʦʨʧʫʩʠ ʧʽʜʙʠʨʘʶʪʴʩʷ ʧʽʩʣʷ ʢʦʥʩʫʣʴʪʘʮʽʡ ʽʟ ʂʣʽʻʥʪʦʤ. 
7) ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʚʠʢʦʥʘʥʴ ʟ ʯʝʨʚʥʷ 2022 ʨʦʢʫ, ʫ ʜʫʞʢʘʭ ʚʢʘʟʘʥʘ ʧʦʧʝʨʝʜʥʷ ʚʘʛʘ.  
 
  



ʊɽʍʅɯʏʅɯ ɼɸʅɯ 
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ʊʘʙʣʠʮ ̫0.3b ʈʦʟʤʽʨʠ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʠʧʫ MFC710 690 ɺ 

ɺʠʢʦʥʘʥʥʷ 
ʊʠʧ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ6 
MFC710/690/... 

ʈʦʟʤʽʨʠ 
[ʤʤ] 

ʄʘʩʘ1) 
[kg] 

a A b B C d1 d2 Ï1 Ï2 ű 

B 

75 ʢɺʪ5) 

838 
(927) 

865 
(955) 

190 
(370) 

283 
(434) 

400 
(272) 

12 
(14) 

15 
(9,5) 

8,5 
(9,4) 

8,5 
(9) 

18 
(18,2) 

65 

90 ʢɺʪ5) 65 

110 ʢɺʪ5) 65 

132 ʢɺʪ5) 65 

160 ʢɺʪ 

875 920 338 460 345 15 25 13 13 22 

90 

200 ʢɺʪ 90 

250 ʢɺʪ 95 

315 ʢɺʪ 95 

355 ʢɺʪ 

875 
920  
9403 

420  
5584 

640 345 15 25 13 13 22 

125 

400 ʢɺʪ 125 

450 ʢɺʪ 130 

500 ʢɺʪ 130 

560 ʢɺʪ 

1045 
1090 
11273 

2x317 800 345 15 25 13 13 22 

200 

630 ʢɺʪ 200 

800 ʢɺʪ 200 

 
1) ʇʨʠʙʣʠʟʥʘ ʤʘʩʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʝʨʩʽʾ.  
2) ɺʠʢʦʥʘʥʥʷ ʚʚʝʜʝʥʝ ʫ 2012 ʨʦʮʽ.  
3) ɺʠʩʦʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʟʙʽʣʴʰʝʥʘ ʫ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʰʠʥʠ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ 
     ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʛʘʙʘʨʠʪʽʚ.  
4) ʅʠʞʥʷ ʚʽʜʩʪʘʥʴ ʤʦʥʪʘʞʥʠʭ ʦʪʚʦʨʽʚ.  
5) ɺʠʢʦʥʘʥʥʷ ʚʚʝʜʝʥʝ ʫ 2013 ʨʦʮʽ, ʫ ʜʫʞʢʘʭ ʚʢʘʟʘʥʦ ʧʦʧʝʨʝʜʥʽ ʨʦʟʤʽʨʠ.  
6) ɼʣʷ ʤʝʥʰʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʤʝʥʰʝ 75 ʢɺʪ) ʢʦʨʧʫʩʠ ʧʽʜʙʠʨʘʶʪʴʩʷ ʧʽʩʣʷ ʢʦʥʩʫʣʴʪʘʮʽʡ ʽʟ ʂʣʽʻʥʪʦʤ.  
7) ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʚʠʢʦʥʘʥʴ ʟ ʯʝʨʚʥʷ 2022 ʨʦʢʫ, ʫ ʜʫʞʢʘʭ ʚʢʘʟʘʥʘ ʧʦʧʝʨʝʜʥʷ ʚʘʛʘ. 
 
ʇʨʦʧʦʥʫʻʤʦ ʪʘʢʦʞ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ MFC710 ʫ ʚʠʛʣʷʜʽ ʰʘʬ ʟ ʚʠʙʨʘʥʠʤ ʩʪʫʧʝʥʝʤ ʟʘʭʠʩʪʫ IP ʟʛʽʜʥʦ ʟ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ ʂʣʽʻʥʪʘ. 
 
ʉʪʫʧʽʥʴ ʟʘʭʠʩʪʫ IP ʚʢʘʟʘʥʠʡ ʫ ʨʦʟʜʽʣʽ 2.1.1.e. 
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1. ʋʤʦʚʠ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
 
ʅʝʚʠʢʦʥʘʥʥʷ ʮʠʭ ʽʥʩʪʨʫʢʮʽʡ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʫʜʘʨ ʩʪʨʫʤʦʤ, ʩʝʨʡʦʟʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʘʙʦ ʩʤʝʨʪʴ. 
 

1.1 ʇʦʧʝʨʝʜʞʝʥʥʷ 
 
ʅʝʧʨʘʚʠʣʴʥʠʡ ʤʦʥʪʘʞ ʘʙʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ MFC710 ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʟʘʛʨʦʟʫ ʞʠʪʪʶ, 
ʟʜʦʨʦʚ'ʶ ʪʘ/ʘʙʦ ʙʝʟʧʦʚʦʨʦʪʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. 

 

 

ʅɽɹɽɿʇɽʂɸ ʋʈɸɾɽʅʅʗ ɽʃɽʂʊʈʀʏʅʀʄ ʉʊʈʋʄʆʄ 

 

¶ ʄʦʥʪʘʞ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʢʦʥʩʝʨʚʘʮʽ ʁʘʙʦ ʨʝʤʦʥʪ ʧʨʠʩʪʨʦʶ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʣʠʰʝ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʩʧʝʮʽʘʣʽʩʪ, 
ʷʢʠʡ ʤʘʻ ʚʽʜʧʦʚʽʜʥʠʡ ʜʦʧʫʩʢ. 

¶ ʇʝʨʝʜ ʚʢʣʶʯʝʥʥʷʤ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʩʠʣʦʚʦʛʦ ʢʦʣʘ ʪʘ ʢʽʣ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʧʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʙʫʚ ʧʨʘʚʠʣʴʥʦ ʧʽʜʢʣʶʯʝʥʠʡ ʪʘ ʤʽʩʪʠʪʴ ʫʩʽ ʝʣʝʤʝʥʪʠ ʢʦʨʧʫʩʫ. 

¶ ʅʝ ʤʦʞʥʘ ʪʦʨʢʘʪʠʩʷ ʚʠʚʦʜʽʚ ʚʢʣʶʯʝʥʦʛʦ ʚ ʤʝʨʝʞʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

¶ ʋʚʽʤʢʥʫʚʰʠ ʧʝʨʝʪʚʦʨʶʚʘʯ ʫ ʤʝʨʝʞʫ, ʚʥʫʪʨʽʰʥʽ ʡʦʛʦ ʝʣʝʤʝʥʪʠ, ʢʨʽʤ ʢʝʨʫʶʯʠʭ ʢʦʥʪʘʢʪʽʚ, ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ 
ʥʘʧʨʫʛʦʶ ʤʝʨʝʞʽ. ɼʦʪʠʢ ʜʦ ʥʠʭ ʧʨʠʟʚʝʜʝ ʜʦ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ. 

¶ ʇʨʠ ʚʢʣʶʯʝʥʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʚ ʤʝʨʝʞʫ ʥʘ ʡʦʛʦ ʚʠʚʦʜʘʭ U, V, W ʟ'ʷʚʣʷʻʪʴʩʷ ʥʝʙʝʟʧʝʯʥʘ ʥʘʧʨʫʛʘ ʥʘʚʽʪʴ ʫ 
ʚʠʧʘʜʢʫ, ʢʦʣʠ ʝʣʝʢʪʨʦʤʦʪʦʨ ʥʝ ʧʨʘʮʶʻ. 

¶ ʂʦʣʘ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʞʠʚʣʝʥʥʷ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʟʦʚʥʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʙʝʟʧʝʯʥʠʤʠ ʯʝʨʝʟ 
ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʥʘʚʽʪʴ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʛʦʣʦʚʥʝ ʞʠʚʣʝʥʥʷ ʚʽʜʢʣʶʯʝʥʦ. 

¶ ʇʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ ʥʘ ʝʣʝʤʝʥʪʘʭ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʫʪʨʠʤʫʻʪʴʩʷ ʥʝʙʝʟʧʝʯʥʘ ʥʘʧʨʫʛʘ ʧʨʦʪʷʛʦʤ 
5õ15 ʭʚʠʣʠʥ (ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ - ʱʦ ʙʽʣʴʰʝ ʧʦʪʫʞʥʽʩʪʴ, ʪʦ ʙʽʣʴʰʝ ʯʘʩʫ). 

¶ ʅʝ ʤʦʞʥʘ ʨʦʙʠʪʠ ʞʦʜʥʠʭ ʧʽʜʢʣʶʯʝʥʴ ʫ ʩʪʘʥʽ, ʢʦʣʠ ʧʝʨʝʪʚʦʨʶʚʘʯ ʫʚʽʤʢʥʝʥʦ ʚ ʤʝʨʝʞʫ. 

¶ ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʽʪ ʽʟ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ, ʧʽʩʣʷ ʚʽʜʢʣʶʯʝʥʥʷ ʡʦʛʦ ʚʽʜ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʢʦʥʘʪʠʩʷ 
ʚ ʪʦʤʫ, ʱʦ ʥʘ ʡʦʛʦ ʚʠʚʦʜʘʭ ʚʽʜʩʫʪʥʷ ʥʝʙʝʟʧʝʯʥʘ ʥʘʧʨʫʛʘ. 

¶ ʋɺɸɻɸ: ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʙʝʟʧʝʯʥʦʾ ʥʘʧʨʫʛʠ ʥʘ ʚʠʚʦʜʘʭ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʥʝ ʦʟʥʘʯʘʻ ʾʾ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʚʥʫʪʨʽʰʥʽʭ 
ʝʣʝʤʝʥʪʘʭ ʩʭʝʤʠ. 

¶ ʇʝʨʝʪʚʦʨʶʚʘʯ ʥʝ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ ʧʘʣʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʤʦʞʝ ʩʪʘʪʠ ʜʞʝʨʝʣʦʤ ʧʦʞʝʞʽ 
ʪʘ/ʘʙʦ ʚʠʙʫʭʫ. 

 
 

1.2 ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ 
 
 

 
 

¶ ʅʝ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʞʦʜʥʠʭ ʟ'ʻʜʥʘʥʴ, ʢʦʣʠ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ MFC710 ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʤʝʨʝʞʽ. 

¶ ʋ ʞʦʜʥʦʤʫ ʨʘʟʽ ʥʝ ʤʦʞʥʘ ʧʽʜʢʣʶʯʘʪʠ ʥʘʧʨʫʛʫ ʤʝʨʝʞʽ ʜʦ ʚʠʭʽʜʥʠʭ ʟʘʪʠʩʢʘʯʽʚ U, V, W. 

¶ ʅʝ ʤʦʞʥʘ ʚʠʤʽʨʶʚʘʪʠ ʜʦʧʫʩʪʠʤʫ ʥʘʧʨʫʛʫ ʞʦʜʥʦʛʦ ʟ ʝʣʝʤʝʥʪʽʚ ʇʏ. 

¶ ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ ʢʘʙʝʣʽʚ ʩʣʽʜ ʚʽʜʢʣʶʯʠʪʠ ʾʭ ʚʽʜ ʇʏ. 

¶ ʅʝ ʤʦʞʥʘ ʪʦʨʢʘʪʠʩʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʤʽʢʨʦʩʭʝʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʰʢʦʜʞʝʥʽ ʩʪʘʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. 

¶ ʅʝ ʤʦʞʥʘ ʧʽʜʢʣʶʯʘʪʠ ʜʦ ʟʘʪʠʩʢʘʯʽʚ ʜʚʠʛʫʥʘ ʙʫʜʴ-ʷʢʽ ʢʦʥʜʝʥʩʘʪʦʨʠ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 
ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʫʞʥʦʩʪʽ). 

¶ ʅʘʧʨʫʛʫ ʥʘ ʚʠʭʽʜʥʠʭ ʟʘʪʠʩʢʘʯʘʭ U, V, W ʩʣʽʜ ʚʠʤʽʨʶʚʘʪʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʚʦʣʴʪʤʝʪʨʘʤʠ 
(ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʘʥʝ ʮʠʬʨʦʚʠʤ ʚʦʣʴʪʤʝʪʨʦʤ ʙʝʟ ʥʠʞʥʴʦʛʦ ʧʨʦʧʫʩʢʥʦʛʦ ʬʽʣʴʪʨʫ ʙʫʜʝ ʥʝʪʦʯʥʠʤ). 

¶ ʏʘʩʪʦʪʥʠʢ ʥʝ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʮʠʢʣʽʯʥʦʛʦ ʫʚʽʤʢʥʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ.  
ʅʝ ʧʽʜʢʣʶʯʘʪʠ ʥʘʧʨʫʛʫ ʞʠʚʣʝʥʥʷ ʯʘʩʪʽʰʝ ʟʘ ʦʜʠʥ ʨʘʟ ʧʨʦʪʷʛʦʤ 5 ʭʚʠʣʠʥ. 

¶ ʗʢʱʦ ʜʚʠʛʫʥ ʜʦʚʛʦ ʧʨʘʮʶʚʘʪʠʤʝ ʥʘ ʥʠʟʴʢʠʭ ʦʙʝʨʪʘʭ (ʤʝʥʰʝ 25 ɻʮ), ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʝ 
ʦʭʦʣʦʜʞʝʥʥʷ ʜʚʠʛʫʥʘ. 

 



ʋʤʦʚʠ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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1.3 ʇʝʨʝʣʽʢ ʦʧʝʨʘʮʽʡ 

ʆʢʨʝʤʽ ʦʧʝʨʘʮʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʤʦʥʪʘʞʽ ʪʘ ʧʝʨʰʦʤʫ ʧʫʩʢʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 

V  ʇʽʩʣʷ ʨʦʟʧʘʢʫʚʘʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʥʝʦʙʭʽʜʥʦ ʚʽʟʫʘʣʴʥʦ ʧʝʨʝʚʽʨʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʰʢʦʜʞʝʥʴ, ʷʢʽ ʤʦʛʣʠ ʚʠʥʠʢʥʫʪʠ ʧʽʜ ʯʘʩ 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

V  ʇʝʨʝʚʽʨʠʪʠ ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʧʦʩʪʘʚʣʝʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʟʘʤʦʚʣʝʥʥʶ ï ʧʝʨʝʚʽʨʠʪʠ ʝʪʠʢʝʪʢʫ ʥʘ ʢʦʨʧʫʩʽ ʟ ʥʦʤʽʥʘʣʴʥʠʤʠ 
ʜʘʥʠʤʠ. ʋ ʧʦʩʪʘʚʢʫ ʚʭʦʜʠʪʴ: 

¶ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʟ ʽʥʩʪʨʫʢʮʽʻʶ ʧʦ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

¶ ʜʨʦʩʝʣʴ ï ʷʢʱʦ ʟʘʤʦʚʣʝʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʪʫʞʥʦʩʪʽ 5,5 ʢɺʪ ʪʘ ʚʠʱʝ, 

¶ ʬʝʨʠʪʦʚʝ ʢʽʣʴʮʝ ʘʙʦ ʬʽʣʴʪʨ RFI ï ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʤʦʚʣʝʥʥʷ. 

V  ʇʝʨʝʚʽʨʠʪʠ ʯʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʠ, ʚ ʷʢʠʭ ʝʢʩʧʣʫʘʪʫʚʘʪʠʤʝʪʴʩʷ ʧʝʨʝʪʚʦʨʶʚʘʯ, ʫʤʦʚʘʤ ʜʦʚʢʽʣʣʷ, ʥʘ ʷʢʽ ʚʽʥ ʟʘʧʨʦʝʢʪʦʚʘʥʠʡ 
(ʨʦʟʜʽʣ 1.4). 

V  ʄʦʥʪʘʞ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ ʙʝʟʧʝʢʠ ʪʘ ɽʄʉ, ʥʘʚʝʜʝʥʠʭ ʫ ʨʦʟʜʽʣʽ 2. 

V  ɺʠʙʨʘʪʠ ʢʦʥʬʽʛʫʨʘʮʽʶ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʪʘ ʨʝʘʣʽʟʫʚʘʪʠ ʾʾ ʟʛʽʜʥʦ ʟ ʨʦʟʜʽʣʘʤʠ 4 ʪʘ 5. 

 

1.4 ʋʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʉʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ 

 
ʇʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʠʡʥʷʪʦ 2-ʡ ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʩʫʪʥʽ ʪʽʣʴʢʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʥʝ 
ʧʨʦʚʦʜʷʪʴ ʩʪʨʫʤ. ʆʜʥʘʢ ʽʩʥʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʪʠʤʯʘʩʦʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ, ʚʠʢʣʠʢʘʥʦʾ ʢʦʥʜʝʥʩʘʪʦʤ, ʷʢʠʡ ʤʦʞʝ ʫʪʚʦʨʠʪʠʩʷ, ʢʦʣʠ 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʚʽʜʢʣʶʯʝʥʠʡ ʚʽʜ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ. 

 
ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ ʧʨʘʮʶʚʘʪʠʤʝ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ, ʤʽʩʪʠʪʴ ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢʽ 
ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʡʦʛʦ ʙʝʟʧʝʢʫ, ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ ʧʨʦʪʠʜʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ, ʥʘʧʨʠʢʣʘʜ, 
ʜʦʜʘʪʢʦʚʽ ʢʦʨʧʫʩʠ, ʧʦʚʽʪʨʷʥʽ ʢʘʥʘʣʠ, ʬʽʣʴʪʨʠ ʪʦʱʦ. 

 
ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 
 

 ʄʽʩʮʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʇʽʜ ʯʘʩ ʩʢʣʘʜʫʚʘʥʥʷ ʇʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʽʜ -10 ÁC ʜʦ +50 ÁC1) 
-25 ÁC ʜʦ +55 ÁC -25 ÁC ʜʦ +70 ÁC 

ʋ ʟʘʭʠʩʥʽʡ ʫʧʘʢʦʚʮʽ 

ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ 

ʚʽʜ 5 % ʜʦ 95 % 
(ʙʝʟ ʢʦʥʜʝʥʩʘʮʽʾ) 

ʚʽʜ 5 % ʜʦ 95 % 
(ʙʝʟ ʢʦʥʜʝʥʩʘʮʽʾ) 

ʜʦ 95 % 
(ʙʝʟ ʢʦʥʜʝʥʩʘʮʽʾ) 

ɼʦʧʫʩʢʘʻʪʴʩʷ ʢʦʨʦʪʢʦʯʘʩʥʘ ʧʦʷʚʘ ʥʝʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʥʜʝʥʩʘʪʫ ʥʘ ʟʦʚʥʽʰʥʽʡ ʩʪʦʨʦʥʽ ʢʦʨʧʫʩʫ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʪʽʣʴʢʠ ʢʦʣʠ ʚʽʥ ʚʽʜʢʣʶʯʝʥʠʡ ʚʽʜ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ. 

ʊʠʩʢ ʧʦʚʽʪʨʷ ʚʽʜ 86 ʢʇʘ ʜʦ 106 ʢʇʘ ʚʽʜ 86 ʢʇʘ ʜʦ 106 ʢʇʘ ʚʽʜ 70 ʢʇʘ ʜʦ 106 ʢʇʘ 

 

1.5 ʋʪʠʣ̔ʟʘʮ̫̔ 

ʋʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʤʽʩʪʠʪʴ ʝʣʝʢʪʨʠʯʥʽ ʪʘ ʝʣʝʢʪʨʦʥʥʽ ʙʣʦʢʠ, ʥʝ ʤʦʞʥʘ ʚʠʢʠʜʘʪʠ ʚ ʟʘʛʘʣʴʥʽ 
ʚʽʜʭʦʜʠ. ʊʘʢʝ ʦʙʣʘʜʥʘʥʥʷ ʤʘʻ ʙʫʪʠ ʚʽʜʥʝʩʝʥʦ ʜʦ ʚʽʜʭʦʜʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘ ʫʪʠʣʽʟʦʚʘʥʦ ʟʛʽʜʥʦ ʟ 
ʯʠʥʥʠʤʠ ʥʦʨʤʘʤʠ. 

  
1.6 ʆʙʤʝʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʜʦʢʣʘʜʝʥʽ ʟʫʩʠʣʣʷ ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ ʥʝ ʛʘʨʘʥʪʫʻ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʤʠʣʦʢ ʪʘ ʜʨʫʢʘʨʩʴʢʠʭ 
ʧʦʤʠʣʦʢ ʫ ʪʝʢʩʪʽ. 

ʂʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʮʽʻʶ ʽʥʩʪʨʫʢʮʽʻʶ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ 
ʥʝ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʟʘ ʙʫʜʴ-ʷʢʽ 
ʧʦʨʫʰʝʥʥʷ ʧʘʪʝʥʪʽʚ ʘʙʦ ʽʥʰʠʭ ʧʨʘʚ ʪʨʝʪʽʭ ʦʩʽʙ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʠ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ʇʨʦʜʫʢʪʠ ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ ʥʝ ʜʦʧʫʩʢʘʶʪʴʩʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ 
ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟ ʧʠʩʴʤʦʚʦʾ ʟʛʦʜʠ ʢʦʤʧʘʥʽʾ ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ. ʂʨʽʤ ʪʦʛʦ, ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ ʥʝ ʥʝʩʝ 
ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʰʢʦʜʫ, ʟʘʧʦʜʽʷʥʫ ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʥʝ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʂʦʤʧʘʥʽʷ ʟʘʣʠʰʘʻ ʟʘ ʩʦʙʦʶ ʧʨʘʚʦ ʚʥʝʩʝʥʥʷ ʧʦʧʨʘʚʦʢ, ʷʢʽ ʙʫʜʫʪʴ ʟʘʤʽʥʶʚʘʪʠ ʘʙʦ ʜʦʧʦʚʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʨʦʟʤʽʱʝʥʫ 
ʚ ʮʴʦʤʫ ʧʦʩʽʙʥʠʢʫ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʧʝʨʝʜʞʝʥʥʷ. 

ʋʩʽ ʨʦʟʤʽʱʝʥʽ ʪʦʚʘʨʥʽ ʟʥʘʢʠ ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʚʣʘʩʥʽʩʪʶ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʃʦʛʦʪʠʧ TWERD ʻ ʟʘʭʠʱʝʥʠʤ ʪʦʚʘʨʥʠʤ ʟʥʘʢʦʤ 
ʪʘ ʚʣʘʩʥʽʩʪʶ ʢʦʤʧʘʥʽʾ ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ. 

ʋ ʨʘʟʽ ʙʫʜʴ-ʷʢʠʭ ʩʫʤʥʽʚʽʚ ʯʠ ʙʘʞʘʥʥʷ ʦʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦʩʠʤʦ ʟʚ'ʷʟʘʪʠʩʷ ʟ ʥʘʤʠ. 

1) ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʡʥʷʪʦ 40 ʦʉ, ʘʣʝ ʜʣʷ ʤʝʥʰʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʜʦʧʫʩʢʘʶʪʴ ʚʠʱʽ ʪʝʤʧʝʨʘʪʫʨʠ. 
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1.7 ʉʝʨʪʠʬʢ̔ʘʪʠ ʉɽ 

ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ ʩʝʨʽʾ MFC710 ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ ʥʘʩʪʫʧʥʠʭ ʜʠʨʝʢʪʠʚ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ: 

¶ ɼʠʨʝʢʪʠʚʘ ʥʠʟʴʢʦʚʦʣʴʪʥʘ (LVD) 2014/35/EU, 

¶ ɼʠʨʝʢʪʠʚʘ EMC 2014/30/EU. 

ɺʠʱʝʚʢʘʟʘʥʽ ʜʠʨʝʢʪʠʚʠ ʚʠʢʦʥʫʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʧʽʩʣʷ ʤʦʥʪʘʞʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʪʘ ʚʠʙʦʨʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʩʠʩʪʝʤʠ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʠʥʮʠʧʫ ʤʦʥʪʘʞʫ ʪʘ ʧʨʠʥʮʠʧʽʚ ʙʝʟʧʝʢʠ, ʥʘʚʝʜʝʥʠʭ ʫ ʧʽʜʨʦʟʜʽʣʽ 2.1.2. 
Ăʇʨʠʥʮʠʧʠ EMCò. ɿʘ ʜʦʪʨʠʤʘʥʥʷ ʜʽʡ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʥʝʩʝ ʂʦʨʠʩʪʫʚʘʯ. 

ɼʝʢʣʘʨʘʮʽʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʧʨʠʢʽʥʮʽ ʽʥʩʪʨʫʢʮʽʾ. 

ɹʝʟʧʝʢʘ 

PN-EN 50178:2003 ɽʣʝʢʪʨʦʥʥʽ ʧʨʠʣʘʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʫʩʪʘʥʦʚʢʘʭ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

PN-EN 61800-5-1:2007 + A1:2017 ɽʣʝʢʪʨʦʧʨʠʚʦʜʠ ʽʟ ʨʝʛʫʣʴʦʚʘʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʏʘʩʪʠʥʘ 5-1: ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ï ʝʣʝʢʪʨʠʯʥʽ, 
ʪʝʧʣʦʚʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ. 

 

ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʩʫʤʽʩʥʽʩʪʴ 

PN-EN 61800-3:2008 + A1:2012 ɽʣʝʢʪʨʦʧʨʠʚʦʜʠ ʽʟ ʨʝʛʫʣʴʦʚʘʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʏʘʩʪʠʥʘ 3: ɺʠʤʦʛʠ ʱʦʜʦ ɽʄʉ ʪʘ 
ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

 
ɽʤʽʩʽʷ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ PN-EN 61800-3:2008 ʧʝʨʰʝ ʩʝʨʝʜʦʚʠʱʝ PN-EN 61800-3: 2008 ʜʨʫʛʝ ʩʝʨʝʜʦʚʠʱʝ 

ʂʣʘʩ ʉ1 
ʇʝʨʝʪʚʦʨʶʚʘʯ ʟ 
ʧʦʪʫʞʥʽʩʪʶ ʜʦ 18,5 ʢɺʪ 
ʚʢʣʶʯʥʦ ʧʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʥʮʠʧʽʚ 
ʤʦʥʪʘʞʫ (ʨʦʟʜ. 2.1.2) ʪʘ 
ʦʙʣʘʜʥʘʥʥʷ ɽʄʉ (ʨʦʟʜ. 
2.1.2 ʙʝʟ ʧʫʥʢʪʫ f.5). 

ʂʣʘʩ ʉ2 
ʇʝʨʝʪʚʦʨʶʚʘʯ ʟ 
ʧʦʪʫʞʥʽʩʪʶ ʜʦ 18,5 ʢɺʪ 
ʚʢʣʶʯʥʦ ʧʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʥʮʠʧʽʚ 
ʤʦʥʪʘʞʫ (ʨʦʟʜ. 2.1.2) ʪʘ 
ʦʙʣʘʜʥʘʥʥʷ ɽʄʉ (ʨʦʟʜ. 
2.1.2 ʙʝʟ ʧʫʥʢʪʽʚ f.4 ʪʘ 
f.5). 

ʂʣʘʩ ʉ3 
ʇʝʨʝʪʚʦʨʶʚʘʯ ʟ ʧʦʪʫʞʥʽʩʪʶ ʚʠʱʝ 18,5 ʢɺʪ ʧʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʥʮʠʧʽʚ ʤʦʥʪʘʞʫ (ʨʦʟʜ. 2.1.2) ʪʘ 
ʦʙʣʘʜʥʘʥʥʷ (ʨʦʟʜ. 2.1.2 ʙʝʟ ʧʫʥʢʪʽʚ f.4 ʪʘ f.5). 

ɽʤʽʩʽʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ PN-EN 61800-3:2008 ʧʝʨʰʝ ʩʝʨʝʜʦʚʠʱʝ PN-EN 61800-3:2008 ʜʨʫʛʝ ʩʝʨʝʜʦʚʠʱʝ 

ʂʣʘʩ ʉ1 
ʇʝʨʝʪʚʦʨʶʚʘʯ ʽʟ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 18,5 ʢɺʪ ʚʢʣʶʯʥʦ 
ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʥʮʠʧʽʚ ʤʦʥʪʘʞʫ (ʨʦʟʜ. 2.1.2) 
ʪʘ ʦʙʣʘʜʥʘʥʥʷ ɽʄʉ (ʨʦʟʜ. 2.1.2 ʙʝʟ ʧʫʥʢʪʫ f.5). 

ʂʣʘʩ ʉ3 
ʇʝʨʝʪʚʦʨʶʚʘʯ ʟ ʧʦʪʫʞʥʽʩʪʶ ʚʠʱʝ 18,5 ʢɺʪ ʧʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʥʮʠʧʽʚ ʤʦʥʪʘʞʫ (ʨʦʟʜ. 2.1.2) ʪʘ 
ʦʙʣʘʜʥʘʥʥʷ (ʨʦʟʜ. 2.1.2 ʙʝʟ ʧʫʥʢʪʽʚ f.4 ʪʘ f.5). 

ɯʤʫʥʽʪʝʪ PN-EN 61800-3:2008 ʧʝʨʰʝ ʪʘ ʜʨʫʛʝ ʩʝʨʝʜʦʚʠʱʝ 

 
ʇʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʟ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 18,5 ʢɺʪ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʧʝʨʰʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʝʟ ʤʝʨʝʞʝʚʦʛʦ ʬʽʣʴʪʨʫ RFI ʥʝ 
ʧʝʨʝʚʠʱʫʻ ʚʝʣʠʯʠʥʠ ʝʤʽʩʽʾ, ʷʢʘ ʜʦʧʫʩʪʠʤʘ ʜʣʷ ʢʣʘʩʫ ʉ2. ʆʜʥʘʢ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʦʾ 
ʝʤʽʩʽʾ, ʜʦʧʫʩʪʠʤʽ ʜʣʷ ʢʣʘʩʫ ʉ1. 

 ɺʠʱʝʟʘʟʥʘʯʝʥʝ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, ʷʢʽ ʥʝ ʜʦʪʨʠʤʫʶʪʴʩʷ 
ʚʠʤʦʛ ʢʣʘʩʫ ʉ1 

ʇʝʨʝʪʚʦʨʶʚʘʯ ʟ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 18,5 ʢɺʪ ʚʢʣʶʯʥʦ ʚ ʞʠʪʣʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʦʞʝ 
ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʘʜʽʦʧʝʨʝʰʢʦʜ ʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʚʞʠʪʠ 

ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʭ ʫʩʫʥʝʥʥʷ. 

ɼʣʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ ʟ ʧʦʪʫʞʥʽʩʪʶ ʚʠʱʝ 18,5 ʢɺʪ, ʫ ʷʢʠʭ ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʜʦ ʝʤʽʩʽʾ ʜʣʷ ʢʣʘʩʫ ʉ3 ʥʝ 
ʧʦʪʨʽʙʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʣʴʪʨʫ RFI, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʷʚʠ ʨʘʜʽʦʧʝʨʝʰʢʦʜ. 

 
ɺʠʱʝʟʘʟʥʘʯʝʥʝ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, ʷʢʽ 

ʥʝ ʜʦʪʨʠʤʫʶʪʴʩʷ ʚʠʤʦʛ ʢʣʘʩʫ ʉ1 ʘʙʦ ʉ2 

ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʟ ʧʦʪʫʞʥʽʩʪʶ ʚʠʱʝ 18,5 ʢɺʪ ʥʝ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 
ʧʫʙʣʽʯʥʽʡ ʤʝʨʝʞʽ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷʤ ʞʠʪʣʦʚʽ 

ʧʨʠʤʽʱʝʥʥʷ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʪʘʢʽʡ ʤʝʨʝʞʽ ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʧʦʷʚʠ 
ʨʘʜʽʦʯʘʩʪʦʪʥʠʭ ʧʝʨʝʰʢʦʜ. 

ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʥʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʚʠʨʦʙʥʠʢʦʤ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʤʝʨʝʞʘʭ ʪʠʧʫ IT, ʪʘʢ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʩʠʤʝʪʨʠʯʥʠʭ 
ʬʽʣʴʪʨʽʚ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ (ʢʦʥʜʝʥʩʘʪʦʨʠ ʪʠʧʫ Y), ʱʦ ʟʤʝʥʰʫʶʪʴ ʝʤʽʩʽʶ ʧʝʨʝʰʢʦʜ, ʨʫʡʥʫʻ ʢʦʥʮʝʧʮʽʶ ʽʟʦʣʴʦʚʘʥʦʾ ʚʽʜ 
ʟʝʤʣʽ ʨʦʟʧʦʜʽʣʴʥʦʾ ʤʝʨʝʞʽ. ɼʦʜʘʪʢʦʚʽ ʟʘʟʝʤʣʶʶʯʽ ʽʤʧʝʜʘʥʩʠ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʟʘʛʨʦʟʫ ʙʝʟʧʝʮʽ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ. 

ʋ ʧʝʚʥʠʭ ʚʘʨʽʘʥʪʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʩʪʨʫʤ ʙʽʣʴʰʝ ʚʽʜ 400 A ʘʙʦ ʥʘʧʨʫʛʠ Ó 1000 ɺ) ʟ ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ 
ʜʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʥʝʤʦʞʣʠʚʦ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʢʦʨʠʩʪʫʚʘʯ ʽ ʚʠʨʦʙʥʠʢ ʧʦʚʠʥʥʽ ʫʟʛʦʜʠʪʠ ʩʧʦʩʽʙ ʚʠʢʦʥʘʥʥʷ 
ʚʠʤʦʛ ɽʄʉ ʚ ʮʴʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ. 
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2. ʄʦʥʪʘʞ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 

2.1. ʇʽʜʢʣʶʯʝʥʥʷ ʩʠʣʦʚʦʛʦ ʢʦʣʘ 

ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ ʪʠʧʫ MFC710 ʻ ʝʣʝʢʪʨʠʯʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʧʨʠʟʥʘʯʝʥʠʤʠ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 
ʦʙʝʨʪʘʥʥʷ ʘʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ. ʈʝʛʫʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʪʘ ʘʤʧʣʽʪʫʜʠ ʥʘʧʨʫʛʠ ʥʘ ʚʠʭʦʜʽ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ. 

ʇʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ MFC710 ʞʠʚʠʪʴʩʷ ʚʽʜ 3-ʬʘʟʥʦʾ ʤʝʨʝʞʽ ʯʝʨʝʟ ʟʘʪʠʩʢʘʯʽ L1, L2, L3. ɼʣʷ ʜʝʷʢʠʭ ʚʘʨʽʘʥʪʽʚ 
ʚʠʢʦʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦʧʦʤʽʞʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʞʠʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʚʝʥʪʠʣʷʪʦʨʽʚ. ʅʘ 
ʨʠʩ.2.1 ʥʘʚʝʜʝʥʦ ʩʭʝʤʫ ʟ'ʻʜʥʘʥʥʷ ʩʠʣʦʚʠʭ ʢʽʣ. ʇʝʨʝʨʽʟ ʧʨʦʚʦʜʽʚ ʪʘ ʧʘʨʘʤʝʪʨʠ ʟʘʧʦʙʽʞʥʠʢʽʚ ʧʦʚʠʥʥʽ ʚʠʙʠʨʘʪʠʩʷ 
ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʭʽʜʥʦʛʦ ʩʪʨʫʤʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. ʅʝʦʙʭʽʜʥʽ ʚʝʣʠʯʠʥʠ ʟʘʭʠʩʪʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 0.2, ʘ ʥʝʦʙʭʽʜʥʽ 
ʧʝʨʝʨʽʟʠ ʧʨʦʚʦʜʽʚ ï ʫ ʪʘʙʣʠʮʽ 2.1.  

 
1) ɿʘʪʠʩʢʘʯʽ +BR(+DC), -BR(BR) ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʠʰʝ ʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘʭ ʧʨʠʩʪʦʩʦʚʘʥʠʭ ʜʦ ʧʽʜʢʣʶʯʝʥʥʷ ʛʘʣʴʤʽʚʥʦʛʦ ʨʝʟʠʩʪʦʨʘ - ʤʘʶʯʠʭ 
ʛʘʣʴʤʽʚʥʠʡ ʨʝʟʠʩʪʦʨ. 
 ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʧʦʪʫʞʥʽʩʪʶ 18,5 ʢɺʪ ʽ ʤʝʥʰʝ ʩʪʘʥʜʘʨʪʥʦ ʦʩʥʘʱʝʥʽ ʛʘʣʴʤʽʚʥʠʤ ʨʝʟʠʩʪʦʨʦʤ. 
 ʋ ʧʝʨʝʪʚʦʨʶʚʘʯʘʭ ʧʦʪʫʞʥʽʩʪʶ 22ʢɺʪ ʽ ʙʽʣʴʰʝ ʛʘʣʴʤʽʚʥʠʡ ʨʝʟʠʩʪʦʨ ʚʠʩʪʫʧʘʻ ʪʽʣʴʢʠ ʷʢ ʦʧʮʽʷ. 
 ʋʚʘʛʘ: ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʧʦʪʫʞʥʽʩʪʶ 22 ʢɺʪ ʽ ʙʽʣʴʰʝ ʤʦʞʫʪʴ ʤʘʪʠ ʚʠʚʽʜʥʽ ʟʘʪʠʩʢʘʯʽ +DC, -DC. ʎʝ ʟʘʪʠʩʢʘʯʽ ʧʨʦʤʽʞʥʦʛʦ ʣʘʥʮʶʛʘ ʽ ʅɽ 
ʄʆɾʅɸ ʧʽʜʢʣʶʯʘʪʠ ʜʦ ʥʠʭ ʛʘʣʴʤʽʚʥʠʡ ʨʝʟʠʩʪʦʨ! 
2) ʇʦʟʥʘʯʝʥʥʷ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʣʷ ʧʦʪʫʞʥʦʩʪʽ 22 ʢɺʪ ʽ ʚʠʱʝ. 
3) ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʞʠʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘʭ, ʱʦ ʤʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʟʘʪʠʩʢʘʯʽ (ʟʘʟʚʠʯʘʡ ʮʝ 
ʧʝʨʝʪʚʦʨʶʚʘʯʽ: 30ʢɺʪ ʽ 37ʢɺʪ, 45..75ʢɺʪ ʚʠʧʫʱʝʥʽ ʜʦ ʪʨʘʚʥʷ 2016, ʽʥʰʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʢʦʥʘʥʥʷ) 
4) ʊʠʧʦʚʘ ʥʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʣʘʥʮʶʛʽʚ ï ʮʝ 230V ɸʉ. ʆʧʮʽʦʥʘʣʴʥʦ ʤʦʞʝ ʙʫʪʠ 3ʭ400V AC 
 ʯʠ ʽʥʰʝ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʥʘʥʥʷ. ʊʦʤʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʥʘʥʥʷ, ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʚʦʜʽʚ ʞʠʚʣʝʥʥʷ ʪʘ ʾʭ ʧʦʟʥʘʯʝʥʥʷ. 
5) ɼʣʷ ʧʦʪʫʞʥʦʩʪʽ 5,5 ʢɺʪ ʪʘ ʚʠʱʝ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʨʝʞʝʚʽ ʜʨʦʩʝʣʽ. 
6) ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʧʦʪʫʞʥʽʩʪʶ 450 ʢɺʪ ʽ ʙʽʣʴʰʝ ʤʦʞʫʪʴ ʤʘʪʠ 6 ʚʭʽʜʥʠʭ ʢʣʝʤ ʽ ʙʫʪʠ ʧʨʠʩʪʦʩʦʚʘʥʠʤʠ ʜʦ ʨʦʙʦʪʠ ʽʟ 12-ʧʫʣʴʩʥʦʶ ʩʭʝʤʦʶ 
ʥʘ ʚʭʦʜʽ. 
7) ɺ ʧʝʨʝʪʚʦʨʶʚʘʯʘʭ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʢʣʝʤʠ ʣʘʥʮʶʛʘ DC: +M,+D. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʧʦʪʨʽʙʥʦ 
ʧʽʜʢʣʶʯʠʪʠ ʜʦ ʥʠʭ ʜʨʦʩʝʣʴ ʯʠ ʟ'ʻʜʥʘʪʠ ʩʢʦʙʦʶ. 

ʈʠʩ. 2.1 ï ɿôʻʜʥʘʥʥʷ ʩʠʣʦʚʠʭ ʢʽʣ ʟ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ MFC710 

ʊʘʙʣʠʮ ̫2.1. ʊʨʠʚʘʣʘ ʟʜʘʪʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʜʥʠʭ ʧʨʦʚʦʜʽʚ ʚ ʽʟʦʣʷʮʽʾ PVC, ʫʢʣʘʜʝʥʠʭ ʚ ʢʘʙʝʣʴʥʠʭ ʢʘʥʘʣʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ +40 oC. 

ʂʽʣʴʢʽʩʪʴ ʞʠʣ ʭ 
ʧʝʨʝʨʽʟ [ʤʤ2] 

ʊʨʠʚʘʣʝ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʽʟ 3 
ʞʠʣʘʤʠ*) [A] 

ʂ̔ ʣʴʢʽʩʪʴ ʞʠʣ ʭ 
ʧʝʨʝʨʽʟ 
[ʤʤ2] 

ʊʨʠʚʘʣʝ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʽʟ 
3 ʞʠʣʘʤʠ*) [A] 

 3ʭ1,5 + 3G 0,25 15  3ʭ50+ 3G 10 146 
 3ʭ2,5+ 3G 0,5 22  3ʭ70+ 3G 10 180 
 3ʭ4+ 3G 0,75 29  3ʭ95+ 3G 16 217 
 3ʭ6+ 3G 1 38  3ʭ120+ 3G 16 254 
 3ʭ10+ 3G 1,5 53  3ʭ150+ 3G 25 291 
 3ʭ16+ 3G 2,5 71  3ʭ180+ 3G 35 332 
 3ʭ25+ 3G 4 93  3ʭ240+ 3G 42,5 394 
 3ʭ35+ 3G 6 117  
3G ï ʞʦʚʪʦ-ʟʝʣʝʥʘ ʟʘʭʠʩʥʘ ʞʠʣʘ PE (ʟʘʭʠʩʥʠʡ ʢʘʙʝʣʴ PE ʧʦʜʽʣʝʥʠʡ 
ʥʘ 3 ʞʠʣʠ - ʨʠʩ. 2.2). 

 

ʈʠʩ. 2.2 ʇʝʨʝʨʽʟ ʢʘʙʝʣʶ 
HELUKABEL TOPFLEX-EMV-3 

PLUS-2YSLCY-J 600/1000 B 



ʄʦʥʪʘʞ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ  
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*) ʅʘʚʘʥʪʘʞʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʪʝʤʧ. ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ +40 ʦʉ  (ʢʦʝʬ̔ʮ̔ ʥ̒ʪ 0,87). 

ʇʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʤʘʻ ʚʽʜʧʦʚʽʜʥʽ ʟʘʩʦʙʠ, ʱʦ ʦʙʝʨʽʛʘʶʪʴ ʡʦʛʦ ʚʽʜ ʢʦʨʦʟʽʾ ʚ ʤʽʩʮʷʭ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʦʚʦʜʽʚ. 
ɼʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʦʚʥʽʰʥʽ ʟ'ʻʜʥʘʥʥʷ ʧʨʦʚʦʜʘʤʠ ʤʽʩʪʠʪʴʩʷ ʚ ʨʦʟʜʽʣʽ 2.1.1.ʘ. ʧʽʜ ʟʘʛʦʣʦʚʢʦʤ ñɺʠʨʽʚʥʶʶʯ ̔
ʟôʻʜʥʘʥʥʷò ʪʘ ʫ ʨʦʟʜʽʣʽ 2.1.2. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ɼʠʨʝʢʪʠʚʠ ɭʚʨʦʩʦʶʟʫ ʚ ʛʘʣʫʟʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ (ɽMC) 
ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʯʦʪʠʨʠʞʠʣʴʥʠʡ ʝʢʨʘʥʦʚʘʥʠʡ ʢʘʙʝʣʴ ʜʣʷ ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ (ʪʨʠ ʬʘʟʠ + ʥʫʣʴʦʚʠʡ ʧʨʦʚʽʜ). 
ʊʠʧ ʤʝʨʝʞʝʚʠʭ ʜʨʦʩʝʣʽʚ ʽ ʟʘʩʦʙʽʚ ʙʝʟʧʝʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʨʝʜʩʪʘʚʥʠʢʘ ʚʠʨʦʙʥʠʢʘ. 

ʅʝ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʤʠʢʘʯʽ ʘʙʦ ʢʦʥʪʘʢʪʦʨʠ ʥʘ ʚʠʭʦʜʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʷʢʽ ʤʦʛʣʠ ʙ ʚʽʜʢʣʶʯʠʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯ ʚʽʜ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ - ʜʠʚ. ʨʦʟʜ̔ʣ Ă2.3 ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʘʢʪʦʨʽʚ ʤʽʞ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʯʘʩʪʦʪʠ ʪʘ ʜʚʠʛʫʥʦʤò. 

2.1.1 ʇʨʠʥʮʠʧʠ ʙʝʟʧʝʢʠ 

a. ɺʠʨʽʚʥʶʶʯʽ ʟô̒ʜʥʘʥʥʷ 

ɿʘʭʠʩʪ ʧʨʠ ʜʦʪʠʢʫ ʧʦʣʷʛʘʻ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʚʽʜʢʣʶʯʝʥʥʽ ʞʠʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʨʦʪʢʦʟʘʤʠʢʘʯʘ 
(ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʪʠʧʫ) ʘʙʦ ʦʙʤʝʞʝʥʥʷ ʥʘʧʨʫʛʠ, ʜʦ ʷʢʦʾ ʤʦʞʝ ʩʪʘʪʠʩʷ ʜʦʪʠʢ ʫ ʨʘʟʽ ʧʦʰʢʦʜʞʝʥʥʷ ʽʟʦʣʷʮʽʾ, ʜʦ ʨʽʚʥʷ, ʱʦ 
ʥʝ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ. 

ʂʦʨʦʪʢʝ ʟʘʤʠʢʘʥʥʷ ʥʘ ʟʝʤʣʶ ʫ ʚʠʭʽʜʥʦʤʫ ʢʦʣʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʫ ʟʚ'ʷʟʢʫ ʟ ʜʽʻʶ ʧʨʦʤʽʞʥʦʛʦ ʢʦʣʘ ʤʦʞʝ ʙʫʪʠ 
ʚʠʷʚʣʝʥʦ ʟʘʭʠʩʪʦʤ ʚʽʜ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ. ʋ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ ʧʝʨʝʜʙʘʯʝʥʦ ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ ʤʽʞ 
ʬʘʟʘʤʠ ʽ ʥʘ ʚʠʭʦʜʽ, ʘʣʝ ʮʝʡ ʟʘʭʠʩʪ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʝʨʝʚʝʜʝʥʥʽ ʚ ʩʪʘʥ ʙʣʦʢʫʚʘʥʥʷ ʪʨʘʥʟʠʩʪʦʨʽʚ IGBT, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 
ʚʠʤʦʛʘʤ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʚʠʢʦʥʘʪʠ ʤʽʩʮʝʚʽ ʚʠʨʽʚʥʶʶʯʽ 
ʟ'ʻʜʥʘʥʥʷ. 

ʋ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ ʧʝʨʝʜʙʘʯʝʥʽ ʩʧʝʮʽʘʣʴʥʽ, ʚʽʜʧʦʚʽʜʥʦ ʧʦʟʥʘʯʝʥʽ ʪʘ ʟʘʭʠʱʝʥʽ ʚʽʜ ʢʦʨʦʟʽʾ ʧʫʥʢʪʠ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ 
ʚʠʨʽʚʥʶʶʯʠʭ ʧʨʦʚʦʜʽʚ. 

b. ɿʘʭʠʩʪʠ 

ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʘʭʠʩʪʫ ʚʭʽʜʥʦʛʦ ʢʘʙʝʣʶ ʚʽʜ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 0.2. ʋ ʩʭʝʤʘʭ ʜʦʧʫʩʢʘʻʪʴʩʷ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʚʢʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ gG ʘʙʦ aM, ʧʨʦʪʝ ʚʨʘʭʦʚʫʶʯʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʭʠʩʪʫ ʚʠʭʦʜʫ ʚʭʽʜʥʦʛʦ ʚʠʧʨʷʤʥʦʛʦ 
ʤʦʩʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ, ʥʘʡʢʨʘʱʠʤ ʨʽʰʝʥʥʷʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʚʢʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ gR ʘʙʦ aR. ɼʦʧʫʩʢʘʻʪʴʩʷ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʤʠʢʘʯʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʩʪʨʫʤʦʚʠʤʠ ʨʦʟ'ʻʜʥʫʚʘʯʘʤʠ, ʦʜʥʘʢ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʯʘʩ 
ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʚʠʤʠʢʘʯʘ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʨʦʟ'ʻʜʥʫʚʘʯʝʤ ʚʠʱʝ, ʥʽʞ ʫ ʜʦʙʨʝ ʧʽʜʽʙʨʘʥʦʛʦ ʟʘʧʦʙʽʞʥʠʢʘ. 

ʋ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ ʧʝʨʝʜʙʘʯʝʥʽ ʟʘʭʠʩʪʠ: ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ, ʚʽʜ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʚʠʛʫʥʘ, 
ʚʽʜ ʟʘʥʘʜʪʦ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ ʚ ʧʨʦʤʽʞʥʦʤʫ ʢʦʣʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʚʽʜ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʥʘ ʚʠʭʦʜʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 
ʯʘʩʪʦʪʠ (ʟʘʭʠʱʘʻ ʪʽʣʴʢʠ ʧʝʨʝʪʚʦʨʶʚʘʯ!!). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʤʠʢʘʯʘ ʟ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʟʘʭʠʩʪʦʤ ʧʨʦʪʠ ʫʨʘʞʝʥʥʷ ʩʪʨʫʤʦʤ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʥʝʝʬʝʢʪʠʚʥʠʤ ʯʝʨʝʟ 
ʪʝ, ʱʦ ʚʽʥ ʤʦʞʝ ʩʧʨʘʮʶʚʘʪʠ ʚʽʜ ʧʝʨʝʭʽʜʥʦʛʦ ʘʙʦ ʪʨʠʚʘʣʦʛʦ ʩʪʨʫʤʫ ʚʠʪʦʢʫ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʱʦ ʧʨʘʮʶʻ ʚ 
ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ. ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʤʠʢʘʯʘ ʟ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʩʪʨʫʤʦʚʠʤ ʟʘʭʠʩʪʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʨʽʟʥʠʡ 
ʭʘʨʘʢʪʝʨ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʩʪʨʫʤʫ, ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʫʩʢʘʶʪʴʩʷ ʪʽʣʴʢʠ ʚʠʤʠʢʘʯʽ ʪʠʧʫ B. 

c. ɺʠʤʠʢʘʶʯʽ ʧʨʠʩʪʨʦʾ 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ɼʠʨʝʢʪʠʚʠ ɭʚʨʦʩʦʶʟʫ, ʟʛʽʜʥʦ ʟ PN-EN 60204-1:2010, ʫ ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʤʘʰʠʥʠ, ʤʘʻ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʠʤʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ. ʎʝʡ 
ʧʨʠʩʪʨʽʡ ʤʘʻ ʙʫʪʠ ʦʜʥʠʤ ʽʟ ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ: 

¶ ʨʦʟ'ʻʜʥʫʚʘʯ (ʟ ʟʘʧʦʙʽʞʥʠʢʘʤʠ ʘʙʦ ʙʝʟ), ʢʘʪʝʛʦʨʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ AC-23B, ʱʦ ʚʠʢʦʥʫʻ ʚʠʤʦʛʠ EN 60947-3, 

¶ ʨʦʟ'ʻʜʥʫʚʘʯ (ʟ ʟʘʧʦʙʽʞʥʠʢʘʤʠ ʘʙʦ ʙʝʟ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʢʣʶʯʝʥʥʷ ʢʦʣʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʰʣʷʭʦʤ ʚʽʜʢʨʠʚʘʥʥʷ 
ʛʦʣʦʚʥʠʭ ʢʦʥʪʘʢʪʽʚ ʪʘ ʚʠʢʦʥʫʻ ʚʠʤʦʛʠ EN 60947-3, 

¶ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ EN 60947-2. 
ɺʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʚʭʦʜʠʪʴ ʜʦ ʦʙʦʚ'ʷʟʢʽʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʟʜʽʡʩʥʶʻ ʤʦʥʪʘʞ. 

d. ɸʚʘʨʽʡʥʘ ʟʫʧʠʥʢʘ 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ɼʠʨʝʢʪʠʚʠ ɭʚʨʦʩʦʶʟʫ, ʟʛʽʜʥʦ ʟ PN-EN 60204-1:2010, ʚʠʭʦʜʷʯʠ ʟ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʫ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, 
ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʤʠʢʘʯ ʘʚʘʨʽʡʥʦʾ ʟʫʧʠʥʢʠ, ʜʽʷ ʷʢʦʛʦ ʤʘʻ ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʽʥʰʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 
ʨʝʞʠʤʫ ʨʦʙʦʪʠ. ʂʣʘʚʽʰʘ ʉʊʆʇ ʥʘ ʦʧʝʨʘʪʦʨʩʴʢʽʡ ʧʘʥʝʣʽ ʥʝ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʚʤʠʢʘʯ ʘʚʘʨʽʡʥʦʾ ʟʫʧʠʥʢʠ, ʪʦʤʫ ʱʦ ʾʾ 
ʥʘʪʠʩʢʘʥʥʷ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʤʢʥʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʚʽʜ ʞʠʚʣʝʥʥʷ. 
ɺʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʚʭʦʜʠʪʴ ʜʦ ʦʙʦʚ'ʷʟʢʽʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʘ ʟʜʽʡʩʥʶʻ ʤʦʥʪʘʞ. 

e. ʂʦʨʧʫʩ 

ʂʦʨʧʫʩʠ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʧʦʪʫʞʥʽʩʪʶ 37 ʢɺʪ ʚʢʣʶʯʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʪʫʧʝʥʷ ʟʘʭʠʩʪʫ IP20, ʧʨʦʪʝ ʢʦʨʧʫʩʠ 
ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʧʦʪʫʞʥʽʩʪʶ 45 ʢɺʪ ʽ ʚʠʱʝ ʤʘʶʪʴ ʩʪʫʧʽʥʴ ʟʘʭʠʩʪʫ IP00. ʋ ʨʘʟʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʽʥʰʠʡ 
ʩʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ɯʈ. 
ʇʦʚʝʨʭʥʷ, ʥʘ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʪʫʧʝʥʷ ʟʘʭʠʩʪʫ IP40. ʂʦʨʧʫʩ 
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ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ 
18 

ʩʧʨʦʝʢʪʦʚʘʥʦ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʟʥʷʪʠ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ. 
f. ʈʦʟʨʷʜʞʘʥʥʷ ʢʦʥʜʝʥʩʘʪʦʨʽʚ 

ʋ ʧʨʦʤʽʞʥʦʤʫ ʢʦʣʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʟʥʘʭʦʜʠʪʴʩʷ ʙʘʪʘʨʝʷ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʚʝʣʠʢʦʾ ʻʤʥʦʩʪʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʢʣʶʯʝʥʥʷ 
ʞʠʚʣʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʥʘ ʢʣʝʤʘʭ ʤʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʥʝʙʝʟʧʝʯʥʘ ʥʘʧʨʫʛʘ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ. ʋ 
ʩʧʨʘʚʥʦʤʫ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʦʟʨʷʜʫ ʙʘʪʘʨʝʾ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʢʦʣʘ ʞʠʚʣʝʥʥʷ ʜʦ ʙʝʟʧʝʯʥʦʛʦ ʨʽʚʥʷ, 
ʩʪʘʥʦʚʠʪʴ ʚʽʜ 5 ʭʚʠʣʠʥ (ʜʣʷ ʥʘʡʤʝʥʰʠʭ ʧʦʪʫʞʥʦʩʪʝʡ) ʽ ʜʦ 15 ʭʚʠʣʠʥ (ʜʣʷ ʥʘʡʙʽʣʴʰʠʭ ʧʦʪʫʞʥʦʩʪʝʡ). ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ 
ʥʝʙʝʟʧʝʯʥʫ ʥʘʧʨʫʛʫ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʘʥʝʣʽ, ʱʦ ʟʘʢʨʠʚʘʻ ʢʣʝʤʥʽ ʚʠʚʦʜʠ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ. 
 
2.1.2 ʇʨʠʥʮʠʧʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ɽʄʉ 

ʇʨʠʥʮʠʧʠ ʤʦʥʪʘʞʫ, ʱʦ ʟʤʝʥʰʫʶʪʴ ʧʨʦʙʣʝʤʠ ɽʄʉ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ. ɼʦʩʷʛʪʠ ʧʦʚʥʦʛʦ ʫʩʧʽʭʫ ʤʦʞʥʘ 
ʟʘʩʪʦʩʫʚʘʚʰʠ ʫʩʽ ʧʨʠʥʮʠʧʠ, ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ. ʅʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʧʨʠʥʮʠʧʽʚ ʟʤʝʥʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʰʠʭ. 

¶ ɺʽʜʜʽʣʝʥʥʷ (ʩʝʧʘʨʘʮʽʷ), 

¶ ʚʠʨʽʚʥʶʶʯʽ ʟ'ʻʜʥʘʥʥʷ, 

¶ ʝʢʨʘʥʫʚʘʥʥʷ, 

¶ ʬʽʣʴʪʨʘʮʽʷ. 
 

ʅʘ ʨʠʩʫʥʢʫ, ʥʘʚʝʜʝʥʦʤʫ ʥʠʞʯʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʙʘʟʦʚʠʡ ʩʧʦʩʽʙ 
ʟ'ʻʜʥʘʥʥʷ ʬʽʣʴʪʨʘ, ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʪʘ ʜʚʠʛʫʥʘ. 

 
ʈʠʩ. 2.3 ï ʉʧʦʩʽʙ ʟ'ʻʜʥʘʥʥʷ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 

a. ɺʽʜʦʢʨʝʤʣʝʥʥʷ (ʩʝʧʘʨʘʮʽʷ) 

ʉʠʣʦʚʽ ʢʘʙʝʣʽ (ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ) ʥʝʦʙʭʽʜʥʦ ʚʽʜʦʢʨʝʤʠʪʠ (ʩʝʧʘʨʫʚʘʪʠ) ʚʽʜ ʢʘʙʝʣʽʚ, ʷʢʠʤʠ ʧʨʦʭʦʜʷʪʴ ʩʠʛʥʘʣʠ 
ʫʧʨʘʚʣʽʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʫʥʠʢʘʪʠ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʨʦʢʣʘʜʘʥʥʷ ʩʠʣʦʚʠʭ ʢʘʙʝʣʽʚ ʪʘ ʢʘʙʝʣʽʚ ʩʠʛʥʘʣʽʚ ʫʧʨʘʚʣʽʥʥʷ ʫ ʟʘʛʘʣʴʥʠʭ 
ʢʘʙʝʣʴʥʠʭ ʢʘʥʘʣʘʭ, ʘ ʪʠʤ ʙʽʣʴʰʝ ʫ ʜʞʛʫʪʘʭ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʧʝʨʝʭʨʝʱʝʥʥʷ ʩʠʣʦʚʠʭ ʢʘʙʝʣʽʚ ʪʘ ʢʘʙʝʣʽʚ ʩʠʛʥʘʣʽʚ 
ʫʧʨʘʚʣʽʥʥʷ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ.  
 
b. ɺʠʨʽʚʥʶʶʯʽ ʟ'ʻʜʥʘʥʥʷ 

ʇʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʪʘ ʬʽʣʴʪʨ ʤʦʞʥʘ ʤʦʥʪʫʚʘʪʠ ʥʘ ʙʣʠʟʴʢʽʡ ʚʽʜʩʪʘʥʽ, ʥʘʡʢʨʘʱʝ ʥʘ ʟʘʛʘʣʴʥʽʡ ʤʝʪʘʣʝʚʽʡ ʧʣʠʪʽ, ʷʢʘ 
ʫʪʚʦʨʶʻ Ăʟʘʛʘʣʴʥʫ ʤʘʩʫò. ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʟʘʜʥʶ ʩʪʽʥʢʫ ʰʘʬʠ. ʂʦʨʧʫʩ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 
ʯʘʩʪʦʪʠ, ʬʽʣʴʪʨʘ ʪʘ ʧʣʠʪʘ Ăʟʘʛʘʣʴʥʦʾ ʤʘʩʠò ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʢʨʠʪʽ ʷʢʦʶʩʴ ʽʟʦʣʷʮʽʡʥʦʶ ʦʙʦʣʦʥʢʦʶ. ʅʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ 
ʫʚʘʛʫ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʢʠʩʥʝʥʥʷ ʧʦʚʝʨʭʥʽ, ɦ ʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʢʦʥʪʘʢʪʫ. ɼʣʷ ʦʙʤʝʞʝʥʥʷ ʨʽʚʥʷ ʧʝʨʝʰʢʦʜ, 
ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʙʘʛʘʪʦʪʦʯʢʦʚʝ ʧʽʜʢʣʶʯʝʥʥʷ ʝʢʨʘʥʘ ʢʘʙʝʣʶ ʜʦ ʤʘʩʠ. 
ɼʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʨʽʚʥʶʶʯʽ ʟ'ʻʜʥʘʥʥʷ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʨʦʟʜʽʣʽ 2.1.1. 
 
c. ɽʢʨʘʥʫʚʘʥʥʷ 

ɿ'ʻʜʥʫʚʘʣʴʥʽ ʜʨʦʪʠ ʤʽʞ ʤʝʨʝʞʥʠʤ ʬʽʣʴʪʨʦʤ ʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʯʘʩʪʦʪʠ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʝʢʨʘʥʫʚʘʪʠ, ʷʢʱʦ ʾʭ ʜʦʚʞʠʥʘ 
ʥʝ ʧʝʨʝʚʠʱʫʻ 300 ʤʤ. ʗʢʱʦ ʜʦʚʞʠʥʘ ʧʨʦʚʽʜʥʠʢʽʚ ʧʝʨʝʚʠʱʫʻ 300 ʤʤ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʢʨʘʥʦʚʘʥʽ ʜʨʦʪʠ. 
ʇʦʚʥʽʩʪʶ ʝʢʨʘʥʦʚʘʥʠʡ ʢʘʙʝʣʴ ʻ ʧʨʦʚʦʜʦʤ, ʷʢʠʡ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʝʨʝʰʢʦʜ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
ʥʦʨʤʠ EN 55011. ʊʘʢʠʡ ʢʘʙʝʣʴ ʧʦʚʠʥʝʥ ʤʘʪʠ ʝʢʨʘʥ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʧʽʨʘʣʴʥʦ-ʤʝʪʘʣʽʟʦʚʘʥʦʾ ʘʣʶʤʽʥʽʻʚʦʾ ʬʦʣʴʛʠ ʪʘ 
ʤʽʜʥʦʛʦ ʦʮʠʥʢʦʚʘʥʦʛʦ ʦʙʧʣʝʪʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʫʧʽʥʴ ʧʦʢʨʠʪʪʷ ʥʝ ʤʝʥʰʝ 85 % ʽ ʥʝ ʤʘʶʪʴ ʛʘʣʴʚʘʥʽʯʥʦʾ ʨʦʟʚ'ʷʟʢʠ. 

ʆʙʦʚ'ʷʟʢʦʚʠʤ ʻ ʧʨʘʚʠʣʴʥʝ ʟ'ʻʜʥʘʥʥʷ ʢʽʥʮʽʚ ʢʘʙʝʣʶ ʟ ʤʘʩʦʶ. ʅʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʟʝʤʣʝʥʥʷ ʝʢʨʘʥʘ ʚ ʤʝʞʘʭ 
ʚʩʴʦʛʦ ʢʦʣʘ ʧʦʚʝʨʭʥʽ ʢʘʙʝʣʶ, ʥʘ ʦʙʦʭ ʢʽʥʮʷʭ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʜʨʦʩʝʣʽ ɽʄʉ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʥʘʜʽʡʥʠʡ ʢʦʥʪʘʢʪ ʝʢʨʘʥʫ ʢʘʙʝʣʶ ʟ ʢʦʨʧʫʩʦʤ ʦʙʣʘʜʥʘʥʥʷ. ɼʦʜʘʪʢʦʚʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʟʘʪʠʩʢʘʯʽ 
ʢʘʙʝʣʶ, ʱʦʙ ʟ'ʻʜʥʘʪʠ ʡʦʛʦ, ʥʘʧʨʠʢʣʘʜ, ʽʟ ʟʘʜʥʴʦʶ ʩʪʽʥʢʦʶ ʰʘʬʠ. ʅʝʦʙʭʽʜʥʦ ʜʙʘʪʠ ʧʨʦ ʪʝ, ʱʦʙ ʜʽʣʷʥʢʠ ʢʘʙʝʣʶ, ʥʘ ʷʢʠʭ 
ʚʽʜʩʫʪʥʽʡ ʝʢʨʘʥ, ʙʫʣʠ ʷʢʦʤʦʛʘ ʢʦʨʦʪʰʠʤʠ. ʄʽʩʮʷ ʟ'ʻʜʥʘʥʥʷ ʝʢʨʘʥʘ ʽʟ ʟʘʟʝʤʣʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʦʯʠʩʪʠʪʠ ʚʽʜ 
ʽʟʦʣʷʮʽʾ ʧʦ ʚʩʴʦʤʫ ʢʦʣʫ ʪʘʢ, ʱʦʙ ʥʝ ʧʦʰʢʦʜʠʪʠ ʝʢʨʘʥ. ʅʝ ʪʨʝʙʘ Ăʟʧʣʽʪʘʪʠò ʝʢʨʘʥ ʫ ʪʦʯʢʫ, ʟ'ʻʜʥʫʚʘʪʠ ʡʦʛʦ ʧʨʦʚʽʜʥʠʢʠ ʫ 
ʪʦʯʢʫ, ʱʦʙ ʟ'ʻʜʥʘʪʠ ʽʟ ʟʘʟʝʤʣʝʥʥʷʤ. 

ʇʨʦʚʦʜʠ ʩʠʛʥʘʣʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ, ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʝʢʨʘʥʫʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʥʘʣʦʛʽʯʥʽ ʧʨʠʥʮʠʧʠ. 
 
d. ʌʽʣʴʪʨʘʮʽʷ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʽʣʴʪʨʘ ʦʙʤʝʞʫʻ ʧʦʰʠʨʝʥʥʷ ʧʝʨʝʰʢʦʜ ʚʽʜ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʚ ʤʝʨʝʞʫ ʞʠʚʣʝʥʥʷ. ʇʨʠʥʮʠʧʠ 
ʤʦʥʪʘʞʫ ʬʽʣʴʪʨʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʠ ʦʧʠʩʽ ʚʠʨʽʚʥʶʶʯʠʭ ʟ'ʻʜʥʘʥʴ ʪʘ ʝʢʨʘʥʫʚʘʥʥʷ. 
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e. ʌʝʨʠʪʦʚʽ ʢʽʣʴʮʷ 
 
ɺʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʱʦʜʦ ʚʠʢʣʶʯʝʥʥʷ ʧʝʨʝʰʢʦʜ ʜʣʷ ʦʙʤʝʞʝʥʦʾ ʜʠʩʪʨʠʙʫʮʽʾ ʚ 
ʧʝʨʰʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʝʨʠʪʦʚʠʭ 
ʢʽʣʝʮʴ ʟʘʤʽʩʪʴ ʬʽʣʴʪʨʘ RFI (ʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘʭ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 7.5 ʢɺʪ). 
ʅʝʦʙʭʽʜʥʦ ʧʘʤ'ʷʪʘʪʠ ʧʨʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʫ ʨʦʟʜʽʣʽ Ă1.7. ʉʝʨʪʠʬʽʢʘʪʠ ʉɽò. 
 
ʌʝʨʠʪʦʚʝ ʢʽʣʴʮʝ ʥʝʦʙʭʽʜʥʦ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʧʨʦʚʽʜʥʠʢʘʭ, ʱʦ ʞʠʚʣʷʪʴ 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ, ʟʛʽʜʥʦ ʟ ʨʠʩʫʥʢʦʤ. 
 
 
f. ʇʝʨʝʣʽʢ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʤʝʥʰʫʻ ʧʨʦʙʣʝʤʠ ɽʄʉ 

 

 
ʈʠʩ. 2.4  ï ʉʧʦʩʽʙ ʤʦʥʪʘʞʫ 
ʬʝʨʠʪʦʚʦʛʦ ʢʽʣʴʮʷ 

 

ʇʝʨʝʣʽʢ ʤʽʩʪʠʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʤʦʞʥʘ ʜʦʜʘʪʢʦʚʦ ʚʩʪʘʥʦʚʠʪʠ ʚ ʩʠʩʪʝʤʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʱʦʙ ʟʙʽʣʴʰʠʪʠ ʾʾ ʩʪʽʡʢʽʩʪʴ ʜʦ 
ʧʝʨʝʰʢʦʜ ʽ ʟʤʝʥʰʠʪʠ ʛʝʥʝʨʫʚʘʥʥʷ ʧʝʨʝʰʢʦʜ ʫ ʧʝʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

¶ ʧʦʚʥʽʩʪʶ ʝʢʨʘʥʦʚʘʥʽ ʢʘʙʝʣʽ: ʨʝʢʦʤʝʥʜʫʻʤʦ ʢʘʙʝʣʽ TOPFLEX EMV ʡ TOPFLEX EMV 3 PLUS 
        (HELUKABEL), 

¶ ʜʨʦʩʝʣ ̔ɽʄʉ, 

¶ ʬʝʨʠʪʦʚʝ ʢʽʣʴʮʝ, 

¶ ʬ̔ʣʴʪʨ RFI (REO, SCHAFFNER), 

¶ ʰʘʬʘ ɽʄʉ ï ʦʧʮʽʷ, ʷʢʘ ʥʝ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʠʨʝʢʪʠʚʠ ɽʄʉ. 
 

 
ʈʠʩ. 2.5  ï ʇʨʠʥʮʠʧʠ ʤʦʥʪʘʞʫ, ʱʦ ʟʤʝʥʰʫʶʪʴ ʧʨʦʙʣʝʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ 
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2.2 ʇʽʜʢʣʶʯʝʥʥʷ ʢʽʣ ʫʧʨʘʚʣʽʥʥʷ 

ʅʘ ʥʘʩʪʫʧʥʠʭ ʨʠʩʫʥʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʘ ʚʘʨʽʘʥʪʠ ʧʣʘʪʠ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘʭ ʪʠʧʫ 
MFC710. 

a. ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 18,5 ʢɺʪ: 

 
ʈʠʩ. a ï ʂʣʝʤʥʠʢʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ MFC710 ʪʘ ʧʝʨʝʤʠʢʘʯʽ ʢʦʥʬʽʛʫʨʘʮʽʾ. 
ʈʦʟ'ʻʤ ʝʥʢʦʜʝʨʘ ʪʘ RS485. ɺʘʨʽʘʥʪ ʜʣʷ ʧʦʪʫʞʥʦʩʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʜʦ 18,5 ʢɺʪ ʚʢʣʶʯʥʦ. 

b. ʇʝʨʝʪʚʦʨʶʚʘʯʽ ʧʦʪʫʞʥʽʩʪʶ 22 ʢɺʪ ʪʘ ʚʠʱʝ: 

 
ʈʠʩ. 2.6b ï ʂʣʝʤʥʠʢʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ MFC710 ʪʘ ʧʝʨʝʤʠʢʘʯʽ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ʈʦʟ'ʻʤ ʝʥʢʦʜʝʨʘ ʪʘ RS485. ɺʘʨʽʘʥʪ ʜʣʷ ʧʦʪʫʞʥʦʩʪʽ 22 ʢɺʪ ʪʘ ʚʠʱʝ. 
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ʅʘ ʨʠʩ. 2.7 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʙʣʠʟʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʢʣʝʤ ʢʝʨʫʶʯʠʭ ʢʽʣ ʥʘ ʧʨʠʢʣʘʜʽ ʨʦʟ'ʻʤʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 
18,5 ʢɺʪ. 
 

 
ʈʠʩ. 2.7 ï ɿʨʘʟʢʦʚʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʧʽʜʢʣʶʯʝʥʴ ʜʦ ʢʣʝʤʥʠʢʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ. 

ʅʘʣʝʞʠʪʴ ʜʦ ʦʙʦʭ ʚʘʨʽʘʥʪʽʚ ʧʣʘʪʠ ʝʣʝʢʪʨʦʥʽʢʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

 
Uref = 10 Vdc, max. 10 mA. 
 

2.3 ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʘʢʪʦʨʽʚ ʤʽʞ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʯʘʩʪʦʪʠ ʪʘ ʜʚʠʛʫʥʦʤ 
 
ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʥʪʘʢʪʦʨʠ ʤʽʞ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʯʘʩʪʦʪʠ ʽ ʜʚʠʛʫʥʦʤ, ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦʙ 
ʧʝʨʝʤʠʢʘʥʥʷ ʢʦʥʪʘʢʪʦʨʘ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʧʨʫʛʠ, ʢʦʣʠ ʯʘʩʪʦʪʥʠʢ ʟʫʧʠʥʝʥʠʡ (ʩʪʘʥ ʉʊʆʇ). ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ 
ʽʩʥʫʻ ʚʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 
 
ʋʚʘʛʘ: ʇʨʦʩʪʦʛʦ ʚʚʝʜʝʥʥʷ ʢʦʤʘʥʜʠ ʉʊʆʇ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʥʝʜʦʩʪʘʪʥʴʦ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʨʘʤʥʦʾ ʟʘʪʨʠʤʢʠ 
ʨʝʘʢʮʽʾ ʥʘ ʢʦʤʘʥʜʫ ʉʊʆʇ (ʧʘʨ. 1.34), ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʟʫʧʠʥʢʠ ʧʦ ʨʘʤʧʽ (ʧʘʨ. 1.64). 
 
ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʯʘʩʪʦʪʥʠʢʘ, ʧʦʪʨʽʙʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʘʥ ʨʦʙʦʪʠ ʯʘʩʪʦʪʥʠʢʘ (PCH61), 
ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ ʟ ʨʝʣʝ. ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʧʽʜʭʦʜʠʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʨʝʣʝ 
ʂ2 (ʧʘʨ. 2.92, 2.93). 
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3. ʇʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ OP-11 

3.1. ɿʘʛʘʣʴʥʠʡ ʦʧʠʩ 

ʇʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ (ʨʠʩ. 3.1) ʩʣʫʛʫʻ ʜʣʷ:  

¶ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ ʜʚʠʛʫʥʘ, ʥʘʧʨʫʛʠ, ʤʦʤʝʥʪʫ, ʟʘʜʘʥʦʾ ʪʘ ʚʠʭʽʜʥʦʾ ʯʘʩʪʦʪ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʟʤʽʥʥʠʭ 
ʜʦʩʪʫʧʥʠʭ ʫ ʛʨʫʧʽ Ă0 ʇʦʧʝʨʝʜʥʽʡ ʧʝʨʝʛʣʷʜò; 

¶ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ: ʩʪʘʨʪ, ʩʪʦʧ, ʟʤʽʥʘ ʥʘʧʨʷʤʢʫ, ʩʢʠʜʘʥʥʷ ʘʚʘʨʽʡ; 

¶ ʟʤʽʥʠ ʥʘʣʘʰʪʫʚʘʥʴ ʧʝʨʝʪʚʦʨʶʚʘʯʘ: ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʧʠʩʫʚʘʥʥʷ ʥʦʤʽʥʘʣʴʥʠʭ ʜʘʥʠʭ ʜʚʠʛʫʥʘ, ʧʨʦʚʝʜʝʥʥʷ 
ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʙʦʨʫ ʤʽʩʮʷ ʫʧʨʘʚʣʽʥʥʷ ʪʦʱʦ. 

ɺʚʝʜʝʥʽ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʚʥʫʪʨʽʰʥʽʡ ʧʘʤ'ʷʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʣʠʰʝ ʩʧʨʠʷʻ ʾʭʥʴʦʤʫ 
ʯʠʪʘʥʥʶ/ʟʘʧʠʩʫ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ ʧʘʥʝʣʽ ʤʽʞ ʯʘʩʪʦʪʥʠʢʘʤʠ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʪʠʧʫ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʾ 
ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʇʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʤʦʞʥʘ ʚʠʡʥʷʪʠ ʽ ʚʩʪʘʥʦʚʠʪʠ ʪʘʢʦʞ ʧʦʟʘ ʢʦʨʧʫʩʦʤ ʯʘʩʪʦʪʥʠʢʘ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʜʚʝʨʷʭ ʰʘʬʠ 
ʫʧʨʘʚʣʽʥʥʷ ʘʙʦ ʧʘʥʝʣʽ ʧʨʠʣʘʜʽʚ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʢʘʙʝʣʴ, ʜʦʩʪʫʧʥʠʡ ʫ ʚʠʨʦʙʥʠʢʘ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

ɼʦʜʘʪʢʦʚʦʶ ʦʧʮʽʻʶ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʧʽʶʚʘʥʥʷ ʥʘʣʘʰʪʫʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ʤʽʞ ʯʘʩʪʦʪʥʠʢʘʤʠ. ɼʠʚ ʧʫʥʢʪ 
Ă3.5 ʂʦʧʽʶʚʘʥʥʷ ʥʘʣʘʰʪʫʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ʤʽʞ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠò. 

ɽʣʝʤʝʥʪʠ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ (ʨʠʩ. 3.1) 
 

 

 
ɼʠʩʧʣʝʡ 

 
ʈʠʩ. 3.1 - ʇʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ OP-11 

 

 

ʉʚʽʪʣʦʜʽʦʜʠ ʩʪʘʥʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ - 
ʪʘʙʣʠʮʷ 

 

ʂʥʦʧʢʠ: ʥʘʚʽʛʘʮʽʾ ĂŶòĂŸò ĂŷòĂŹò, Enter 

Ăδò, ESC, ʬʫʥʢʮʽʦʥʘʣʴʥʘ F 

 

ʂʥʦʧʢʠ Ăʩʪʘʨʪ ʚʣʽʚʦ ò  ʪʘ Ăʩʪʘʨʪ 

ʚʧʨʘʚʦò . 
ʋʚʘʛʘ: ʬʘʢʪʠʯʥʠʡ ʥʘʧʨʷʤʦʢ 
ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʦʚʦʜʽʚ 
ʥʘ ʢʣʝʤʘʭ U, V ʽ W. 

 
ʂʥʦʧʢʘ ĂStop/Resetò  

ʂʥʦʧʢʠ ʥʘʚʽʛʘʮʽʾ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʚʽʛʘʮʽʾ ʧʦ ʤʝʥʶ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʽ ʟʘʚʞʜʠ ʘʢʪʠʚʥʽ - ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʥʠʭ 
ʚʠʢʣʠʢʘʻ ʧʝʚʥʫ ʨʝʘʢʮʽʶ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ, 
ʯʝʨʝʟ ʘʥʘʣʦʛʦʚʽ / ʮʠʬʨʦʚʽ ʚʭʦʜʠ ʯʠ ʽʥʰʠʤ ʯʠʥʦʤ.  

ʂʥʦʧʢʠ  ʡ  ʩʣʫʛʫʶʪʴ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʧʝʨʝʪʚʦʨʶʚʘʯʘ (Ăʩʪʘʨʪ ʚʣʽʚʦò, Ăʩʪʘʨʪ ʚʧʨʘʚʦò, Ăʩʪʦʧò) ʪʘ ʘʢʪʠʚʥʽ 
ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ï ʜʠʚ. ʪʘʙʣʠʮʶ 3.2 ʥʘ ʩʪʦʨ. 23 ʪʘ ʨʦʟʜʽʣ 4.2.2 ʥʘ ʩʪʦʨ. 32. 

ʂʥʦʧʢʘ ĂStop/Resetò  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʩʢʠʜʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʶ - ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʙʽʣʴʰʝ 2 ʩ. 

ɯʥʬʦʨʤʘʮʽʷ, ʱʦ ʩʠʛʥʘʣʽʟʫʻʪʴʩʷ ʜʽʦʜʘʤʠ ʩʪʘʥʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ: 
 
Taʙʣʠʮ̫ 3.1 ʜʽʦʜʠ ʩʪʘʥʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʂʦʣʽʨ ʜʽʦʜʘ ʈʝʞʠʤ ʚʠʩʚʽʯʫʚʘʥʥʷ ɿʥʘʯʝʥʥ  ̫
ɿʝʣʝʥʠʡ ĂRUNò ʇʦʩʪʽʡʥʠʡ ʇʝʨʝʪʚʦʨʶʚʘʯ ʧʨʘʮʶʻ 

ʏʝʨʚʦʥʠʡ ĂFAULTò 
ʇʦʩʪʽʡʥʠʡ ʉʪʘʥ ʘʚʘʨʽʾ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ð ʜʠʚ. ʨʦʟʜʽʣ 6 ʫ ʽʥʩʪʨʫʢʮʽʾ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ MFC710 

ʋʨʠʚʯʘʩʪʠʡ ʉʪʘʥ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ - ʜʠʚ. ʨʦʟʜ. 6 ʩʪʦʨ. 
47. 

ɾʦʚʪʠʡ ĂREADYò 
ʇʦʩʪʽʡʥʠʡ ʇʝʨʝʪʚʦʨʶʚʘʯ ʛʦʪʦʚʠʡ ʜʦ ʨʦʙʦʪʠ 

ʅʝ ʩʚʽʪʠʪʴ ɹʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʜʠʚ. ʨʦʟʜʽʣ ʥʘ 4.4.3 
ʩʪʦʨ. 40 

ʏʝʨʚʦʥʠʡ ĂFAULTò 
ɾʦʚʪʠʡ ĂREADYò 

ʇʦʩʪʽʡʥʠʡ 
ʋʨʠʚʯʘʩʪʠʡ 

ʉʪʘʥ ʘʚʘʨʽʾ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. ʇʽʩʣʷ ʟʥʠʢʥʝʥʥʷ ʧʨʠʯʠʥʠ 
ʘʚʘʨʽʾ ʧʝʨʝʪʚʦʨʶʚʘʯ ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʯʥʝ ʧʨʘʮʶʚʘʪʠ. 
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3.2 ɹʘʟʦʚʠʡ ʚʠʛʣʷʜ 

ʇʽʩʣʷ ʚʢʣʶʯʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʚ ʤʝʨʝʞʫ ʧʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽ (ʝʢʨʘʥ 1), ʷʢ ʧʦʢʘʟʘʥʦ 
ʥʘ ʨʠʩ. 3.2. 

 
ʈʠʩ. 3.2 ï ɿʨʘʟʢʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʜʠʩʧʣʝʷ ʚ ʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽ ï ʝʢʨʘʥʠ: 1, 2 ʪʘ 3 

 
ʋ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò ʜʦʩʪʫʧʥʽ ʪʨʠ ʝʢʨʘʥʠ. ʇʝʨʝʭʽʜ ʤʽʞ ʥʠʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ ĂŶòĂŸò ʥʘ ʧʘʥʝʣʽ 
ʫʧʨʘʚʣʽʥʥʷ. 

ʅʘ ʢʦʞʥʦʤʫ ʝʢʨʘʥʽ ʽʥʬʦʨʤʘʮʽʷ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ 5 ʫʤʦʚʥʠʭ ʩʝʛʤʝʥʪʘʭ:  -  (ʨʠʩ. 3.2. - ʝʢʨʘʥ 1). ɽʢʨʘʥʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʣʠʰʝ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ ʩʝʛʤʝʥʪʽ . ɯʥʬʦʨʤʘʮʽʷ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ ʮʴʦʤʫ 
ʩʝʛʤʝʥʪʽ, ʩʣʫʞʠʪʴ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 3 ʦʙʨʘʥʠʭ ʚʝʣʠʯʠʥ (ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʛʦ ʝʢʨʘʥʫ) ð ʥʘʧʨʠʢʣʘʜ, ʥʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ 
Ulin, ʟʘʜʘʥʘ ʯʘʩʪʦʪʘ fzad, ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ nPro, ʽ ʪ. ʜ. ɺʠʩʚʽʪʣʶʚʘʪʠʩʴ ʤʦʞʝ ʙʫʜʴ-ʷʢʠʡ ʧʘʨʘʤʝʪʨ ʽʟ ʛʨʫʧʠ Ă0 ʇʝʨʝʛʣʷʜò. 
ɼʦʜʘʪʢʦʚʦ ʜʣʷ ʜʚʦʭ ʧʝʨʰʠʭ ʣʽʥʽʡ ʝʢʨʘʥʘ 1 ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʜʚʽ ʨʽʟʥʽ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʚʝʣʠʯʠʥʠ - ʦʢʨʝʤʦ ʜʣʷ ʩʪʘʥʫ 
ʨʦʙʦʪʠ (Run) ʽ ʟʫʧʠʥʢʠ (Stop) ʧʝʨʝʪʚʦʨʶʚʘʯʘ. ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʟʤʽʥʠ ʟʥʘʯʝʥʴ, ʱʦ ʚʠʩʚʽʯʫʶʪʴʩʷ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʫʥʢʪʽ 
"3.4. ɿʤʽʥʘ ʚʠʩʚʽʯʫʚʘʥʠʭ ʚʝʣʠʯʠʥ ʚ çʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽèò. ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʝʣʠʯʠʥʠ, ʱʦ ʚʠʩʚʽʯʫʶʪʴʩʷ ʟʘ 
ʟʘʤʦʚʯʫʚʘʥʥʷʤ.  

ɯʥʰʽ ʩʝʛʤʝʥʪʠ  - ,  ʽʥʬʦʨʤʫʶʪʴ ʧʨʦ ʩʧʦʩʽʙ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʪʘ ʡʦʛʦ ʩʪʘʥ ʨʦʙʦʪʠ. ʆʧʠʩ ʦʢʨʝʤʠʭ 
ʩʝʛʤʝʥʪʽʚ ʜʠʩʧʣʝʷ ʧʦʢʘʟʘʥʦ ʫ ʪʘʙʣʠʮʽ. 

 
ʊʘʙʣʠʮ ̫3.2 - ʆʧʠʩ ʦʢʨʝʤʠʭ ʩʝʛʤʝʥʪʽʚ ʜʠʩʧʣʝʶ 

 ʄʽʩʮʝ ʫʧʨʘʚʣʽʥʥʷ 
    

ʉʠʤʚʦʣ, ʱʦ 
ʚʠʩʚʽʯʫʻʪʴʩʷ 

ɿʥʘʯʝʥʥ  ̫

A ʄʽʩʮʝ ʫʧʨʘʚʣʽʥʥʷ A 
B ʄʽʩʮʝ ʫʧʨʘʚʣʽʥʥʷ ɺ 

 

 ɼʞʝʨʝʣʦ ʯʘʩʪʦʪʠ, ʱʦ ʟʘʜʘʻʪʴʩʷ 

 
ʉʠʤʚʦʣ, ʱʦ 
ʚʠʩʚʽʯʫʻʪʴʩʷ 

ɿʥʘʯʝʥʥʷ 

LO ʇʘʥʝʣʴ ʫʧʨʘʚʣʥ̔ʥ̫ 
A0 ɸʥʘʣʦʛʦʚʠʡ ʚʭʜ̔0 
A1 ɸʥʘʣʦʛʦʚʠʡ ʚʭʜ̔1 
A2 ɸʥʘʣʦʛʦʚʠʡ ʚʭʜ̔2 
PI ʇɯɼ-ʨʝʛʫʣʷʪʦʨ 

Aw ɸʚʘʨ̔ʡʥʠʡ ʟʘʜʘʪʯʠʢ 
Fu ɿʘʜʘʪʯʠʢ ʟ ʨʦʟʰʠʨʝʥʠʤʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 
ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ (PLC) 
ʊʘʢʦʞ, ʷʢʱʦ ʷʢ ɿʘʜʘʪʯʠʢ A ʘʙʦ B 
ʦʙʨʘʥʦ ʟʘʜʘʪʯʠʢ RS, ʘ ʥʝʤʘʻ 
ʜʦʟʚʦʣʫ ʥʘ ʨʦʙʦʪʫ ʟ RS. ɿʥʘʯʝʥʥʷ 
ʩʠʛʥʘʣʫ ʟʘʜʘʪʯʠʢʘ = 0ɻʮ. 

RS ɿʘʜʘʪʯʠʢ ʯʝʨʝʟ ʥ̔ʪʝʨʬʝʡʩ RS  
Fc ʇʦʩʪ̔ʡʥʘ ʯʘʩʪʦʪʘ 
mP ʄʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨ 

    

 ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ Start/Stop 

 
ʉʠʤʚʦʣ, ʱʦ 
ʚʠʩʚʽʯʫʻʪʴʩʷ 

ɿʥʘʯʝʥʥ  ̫

LO ʇʘʥʝʣʴ ʫʧʨʘʚʣʥ̔ʥ̫ 
Di ʎʠʬʨʦʚ ̔ʚʭʦʜʠ 
Fu START/STOP ʟ ʨʦʟʰʠʨʝʥʠʤʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 
(PLC). 
ʊʘʢʦʞ, ʢʦʣʠ ʷʢ Start A ʘʙʦ B 
ʚʠʙʨʘʥʠʡ Start ʩRS, ʘ ʥʝʤʘʻ 
ʜʦʟʚʦʣʫ ʥʘ ʨʦʙʦʪʫ ʩRS. 
ɽʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʝʥʦ.  

 

 ʄʦʥʽʪʦʨʠʥʛ ʦʙʨʘʥʠʭ ʚʝʣʠʯʠʥ 
ʅʘ ʝʢʨʘʥʽ ʫ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò ʤʦʞʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ 
ʙʫʜʴ-ʷʢʠʡ ʧʘʨʘʤʝʪʨ ʽʟ ʛʨʫʧʠ Ă0 ʇʝʨʝʛʣʷʜò ï ʜʠʚ. ʧʫʥʢʪ 
3.4. ɿʤʽʥʘ ʚʝʣʠʯʠʥ, ʱʦ ʚʠʩʚʽʯʫʶʪʴʩʷ ʚ çʙʘʟʦʚʦʤʫ 
ʚʠʛʣʷʜʽè. 

 

 ʉʠʤʚʦʣ ʩʪʘʥʫ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

 
ʉʠʤʚʦʣ, ʱʦ 
ʚʠʩʚʽʯʫʻʪʴʩʷ 

ɿʥʘʯʝʥʥʷ 

ƴ ʏʘʩʪʦʪʥʠʢ ʟʫʧʠʥʝʥʦ (Stop) 
> 

(ʙʣʠʤʘʻ) 
ʏʘʩʪʦʪʥʠʢ ʧʨʘʮʶʻ (Start) ï ʫʤʦʚʥʠʡ 
ʥʘʧʨʷʤʦʢ ʦʙʝʨʪʘʥʥʷ Ăʚʧʨʘʚʦò 

< 
(ʙʣʠʤʘʻ) 

ʏʘʩʪʦʪʥʠʢ ʧʨʘʮʶʻ (Start) ï ʫʤʦʚʥʠʡ 
ʥʘʧʨʷʤʦʢ ʦʙʝʨʪʘʥʥʷ Ăʣʽʚʦʨʫʯò 
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3.3. ʇʝʨʝʛʣʷʜ ʪʘ ʟʤʽʥʘ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ  

3.3.1. ʇʝʨʝʛʣʷʜ ʧʘʨʘʤʝʪʨʽʚ 

ɼʣʷ ʧʝʨʝʭʦʜʫ ʚʽʜ Ăʚʠʭʽʜʥʦʛʦ ʚʠʜʫò ʜʦ Ăʚʠʜʫ ʧʝʨʝʛʣʷʜʫ ʧʘʨʘʤʝʪʨʽʚò ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ Enter Ăδò ɿʤʽʥʘ ʛʨʫʧʠ, ʱʦ 
ʧʝʨʝʛʣʷʜʘʻʪʴʩʷ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ ʟʽ ʩʪʨʽʣʢʘʤʠ ʚʛʦʨʫ/ʚʥʠʟ ĂŷòĂŹò. ʇʝʨʝʤʽʱʝʥʥʷ ʚ ʤʝʞʘʭ ʜʘʥʦʾ ʛʨʫʧʠ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ ʟʽ ʩʪʨʽʣʢʘʤʠ ʚʣʽʚʦ/ʚʧʨʘʚʦ ĂŶòĂŸò. ʇʦʚʝʨʥʝʥʥʷ ʜʦ çʙʘʟʦʚʦʛʦ ʚʠʜʫè - ʢʥʦʧʢʘ ESC. 
ʉʭʝʤʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʥʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3.3 

 
ʈʠʩ. 3.3 - ʉʭʝʤʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ OP-11 
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3.3.2. ɿʤʽʥʘ ʥʘʣʘʰʪʫʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ 

ɿʤʽʥʘ ʥʘʣʘʰʪʫʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ʧʦʢʘʟʘʥʘ ʥʘ ʧʨʠʢʣʘʜʽ ʧʘʨ. Ă1.3 Inò (ʉʪʨʫʤ Iʥ) - ʨʠʩ.3.4. ʉʣʽʜʫ ̒ʧʦʩʣʽʜʦʚʥʦ: 

¶ ʫ Ăʚʠʜʽ ʧʝʨʝʛʣʷʜʫ ʧʘʨʘʤʝʪʨʽʚò ʚʠʙʨʘʪʠ ʧʘʨʘʤʝʪʨ ʜʣʷ ʟʤʽʥ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʘʨ. Ă1.3 Inò (ʉʪʨʫʤ Iʥ) 

¶ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ Enter Ăδò, 

¶ ʚʚʝʩʪʠ ʥʦʚʝ ʟʥʘʯʝʥʥʷ ʢʣʘʚʽʰʘʤʠ ʚʛʦʨʫ/ʚʥʠʟ ĂŷòĂŹò / ʚʧʨʘʚʦ ĂŶòĂŸò, 

¶ ʧʽʜʪʚʝʨʜʠʪʠ ʟʤʽʥʫ ʢʣʘʚʽʰʦʶ Enter Ăδò ʘʙʦ ʩʢʘʩʫʚʘʪʠ ʢʣʘʚʽʰʦʶ ESC. 

ɻʨʘʬʽʯʥʘ ʽʣʶʩʪʨʘʮʽʷ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʘ Ă1.3 Inò (ʉʪʨʫʤ Iʥ) 

 
ʈʠʩ. 3.4 - ɻʨʘʬʽʯʥʘ ʽʣʶʩʪʨʘʮʽʷ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʫ Ă1.3 Inò (ʉʪʨʫʤ Iʥ) 
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3.4. ɿʤʽʥʘ ʟʥʘʯʝʥʴ, ʱʦ ʚʠʩʚʽʯʫʶʪʴʩʷ ʚ ʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽ 

ɿʥʘʯʝʥʥʷ, ʱʦ ʚʠʩʚʽʯʫʶʪʴʩʷ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò (ʝʢʨʘʥʠ 1, 2 ʽ 3 ʥʘ ʨʠʩ. 3.2) ʚʠʙʠʨʘʶʪʴʩʷ ʟ ʧʘʨʘʤʝʪʨʽʚ ʛʨʫʧʠ Ă0 
ʇʝʨʝʛʣʷʜò. ʄʦʞʥʘ ʟʤʽʥʠʪʠ ʟʘʚʦʜʩʴʢʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʧʨʠʧʠʩʘʪʠ ʜʦ ʢʦʞʥʦʾ ʣʽʥʽʾ ʜʦʚʽʣʴʥʠʡ ʧʘʨʘʤʝʪʨ ʟ ʮʽʻʾ ʛʨʫʧʠ. ʋ 
ʪʘʙʣʠʮʽ 3 ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʩʚʽʯʫʶʪʴʩʷ.  

ʊʘʙʣʠʮ ̫3.3 - ʇʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʩʚʽʯʫʶʪʴʩʷ ʚ ʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥ  ̫
4.10 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʫ ʟ ʛʨʫʧʠ 0, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ ʧʝʨʰʽʡ ʣʽʥʽʾ ʧʝʨʰʦʛʦ ʝʢʨʘʥʫ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò, ʢʦʣʠ ʧʨʠʚʽʜ ʥʝ 

ʧʨʘʮʶʻ (ʥʘ STOP).  
4.11 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʫ ʟ ʛʨʫʧʠ 0, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ ʜʨʫʛʽʡ ʣ̔ʥ̔ ʾ ʧʝʨhʦʛʦ ʝʢʨʘʥʫ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò, ʢʦʣʠ ʧʨʠʚʽʜ ʥʝ 

ʧʨʘʮʶʻ (ʥʘ STOP).  
4.12 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʫ ʟ ʛʨʫʧʠ 0, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ ʧʝʨʰʽʡ ʣʽʥʽʾ ʧʝʨʰʦʛʦ ʝʢʨʘʥʫ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò, ʢʦʣʠ ʧʨʠʚʽʜ  

ʧʨʘʮʶʻ (ʥʘ START). 
4.13 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʫ ʟ ʛʨʫʧʠ 0, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ ʜʨʫʛʽʡ ʣʽʥʽʾ ʧʝʨʰʦʛʦ ʝʢʨʘʥʫ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò, ʢʦʣʠ ʧʨʠʚʽʜ 

ʧʨʘʮʶʻ (ʥʘ START). 
4.14 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʫ ʟ ʛʨʫʧʠ 0, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ ʪʨʝʪʡ̔ ʣ̔ʥ̔ ʾ ʧʝʨhʦʛʦ ʝʢʨʘʥʫ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò. 
4.15 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʫ ʟ ʛʨʫʧʠ 0, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ ʧʝʨh̔ʡ ʣ̔ʥ̔ ʾ ʜʨʫʛʦʛʦ ʝʢʨʘʥʫ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò.  
4.16 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʫ ʟ ʛʨʫʧʠ 0, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ ʜʨʫʛʽʡ ʣʽʥʽʾ ʜʨʫʛʦʛʦ ʝʢʨʘʥʫ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò. 
4.17 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʫ ʟ ʛʨʫʧʠ 0, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ ʪʨʝʪʽʡ ʣʽʥʽʾ ʜʨʫʛʦʛʦ ʝʢʨʘʥʫ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò  
4.18 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʫ ʟ ʛʨʫʧʠ 0, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ ʧʝʨʰʽʡ ʣʽʥʽʾ ʪʨʝʪʴʦʛʦ ʝʢʨʘʥʫ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò.  
4.19 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʫ ʟ ʛʨʫʧʠ 0, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ, ʚ ʜʨʫʛʽʡ ʣʽʥʽʾ ʪʨʝʪʴʦʛʦ ʝʢʨʘʥʫ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò.  
4.20 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʫ ʟ ʛʨʫʧʠ 0, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʚ ʪʨʝʪʽʡ ʣʽʥʽʾ ʪʨʝʪʴʦʛʦ ʝʢʨʘʥʫ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò.  

 

3.5. ʂʦʧʽʶʚʘʥʥʷ ʥʘʣʘʰʪʫʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ʤʽʞ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ 

ʇʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ 3 ʥʘʙʦʨʠ ʥʘʣʘʰʪʫʚʘʥʴ (SET 1, SET 2, SET 3) ʟʥʘʯʝʥʴ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʱʦʙ ʟʛʦʜʦʤ ʤʦʞʥʘ ʙʫʣʦ ʟʘʚʘʥʪʘʞʠʪʠ ʾʭ ʥʘ ʪʦʡ ʞʝ ʯʠ ʥʘ ʽʥʰʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʦʛʦ ʞ ʪʠʧʫ.  

ʂʦʧʽʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽʟ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʥʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ: 

¶ ʥʘʪʠʩʥʫʪʠ ʪʘ ʫʪʨʠʤʫʚʘʪʠ 5 ʩʝʢʫʥʜ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʢʣʘʚʽʰʫ ĂFò - ʥʘ ʨʠʩ. 3.1 - ʇʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ 

¶ ʚʠʙʨʘʪʠ ĂCopying parametersò ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʚʚʝʜʝʥʥʷ ʢʥʦʧʢʦʶ Enter Ăδò, 

¶ ʚʠʙʨʘʪʠ ĂRead from inverterò ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʚʚʝʜʝʥʥʷ ʢʥʦʧʢʦʶ Ăδò Enter, 

¶ ʚʠʙʨʘʪʠ ʦʜʠʥ ʽʟ 3 ʥʘʙʦʨʽʚ ʥʘʣʘʰʪʫʚʘʥʴ SET 1, SET 2, SET 3, ʚ ʷʢʦʤʫ ʙʫʜʫʪʴ ʟʘʧʠʩʘʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ 

ʚʚʝʜʝʥʥʷ ʢʥʦʧʢʦʶ Ăδò. 
ʇʨʦʮʝʩ ʢʦʧʽʶʚʘʥʥʷ ʪʨʠʚʘʻ ʙʣʠʟʴʢʦ 5 ʭʚ.  

ʂʦʧʽʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʥ̔ʥʷ ʚ ʧʝʨʝʪʚʦʨʶʚʘʯ: 
 ʋɺɸɻɸ: 

¶ ʇʽʜ ʯʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘʣʘʰʪʫʚʘʥʴ ʯʘʩʪʦʪʥʠʢ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʫʧʠʥʝʥʠʡ (STOP). 

¶ ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʢʦʤʘʥʜʘ START ʥʝ ʧʝʨʝʜʘʚʘʪʠʤʝʪʴʩʷ ʚʽʜ ʢʣʝʤʥʠʢʘ ʘʙʦ 
ʯʝʨʝʟ ʙʫʜʴ-ʷʢʠʡ ʧʨʦʪʦʢʦʣ ʟʚ'ʷʟʢʫ.  

ɼʣʷ ʟʘʧʠʩʫ ʥʘʙʦʨʫ ʥʘʣʘʰʪʫʚʘʥʴ ʫ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʩʣʽʜ:  

¶ ʥʘʪʠʩʥʫʪʠ ʪʘ ʫʪʨʠʤʫʚʘʪʠ 5 ʩʝʢʫʥʜ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʢʥʦʧʢʫ ĂFò -  ʥʘ ʈʠʩ. 3.1 ð ʇʘʥʝʣʴ ʫʧʨʘʚʣʥ̔ʥ̫   

¶ ʚʠʙʨʘʪʠ ĂCopying parametersò ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʚʚʝʜʝʥʥʷ ʢʥʦʧʢʦʶ Enter Ăδò, 

¶ ʚʠʙʨʘʪʴ ĂSave to inverterò ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʚʚʝʜʝʥʥʷ ʢʥʦʧʢʦʶ EnterĂδò, 

¶ ʚʠʙʨʘʪʠ ʦʜʠʥ ʽʟ 3 ʥʘʙʦʨʽʚ ʥʘʣʘʰʪʫʚʘʥʴ SET 1, SET 2, SET 3, ʟ ʷʢʦʛʦ ʙʫʜʫʪʴ ʟʘʚʘʥʪʘʞʝʥʽ ʧʦʧʝʨʝʜʥʴʦ ʟʘʧʠʩʘʥʽ 
ʧʘʨʘʤʝʪʨʠ ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʢʥʦʧʢʦʶ  Enter Ăδò. 

ʇʨʦʮʝʩ ʢʦʧʽʶʚʘʥʥʷ ʪʨʠʚʘʻ ʙʣʠʟʴʢʦ 2 ʭʚ. 

3.6. ʇʦʚʥʽ ʧʦʢʘʞʯʠʢʠ 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʘ, ʱʦ ʻ ʚʢʘʟʽʚʥʠʢʦʤ ʧʦʟʘ ʜʦʩʪʫʧʥʠʤ ʜʽʘʧʘʟʦʥʦʤ (ʥʘʧʨʠʢʣʘʜ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨ. Ă2.2 Ref.unit Aò 
(ɿʘʜʘʪʯʠʢ A) ʥʘ ʟʥʘʯʝʥʥʷ Ă256 BL.1ò ʙʫʜʝ ʤʦʞʣʠʚʝ, ʢʦʣʠ ʙʫʜʝ ʚʢʣʶʯʝʥʘ ʬʫʥʢʮʽʷ ʧʦʚʥʠʭ ʧʦʢʘʞʯʠʢʽʚ, ʧʘʨ. Ă4.6 Full 
pointersò (ʇʦʚʥ. ʇʦʢʘʞʯ.) ʥʘ Ă001 YESò. 

3.7. ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ɿʘʚʦʜʩʴʢʽ ʧʘʨʘʤʝʪʨʠ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʣʠʰʝ ʥʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ʜʦʩʪʫʧʫ AL2. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚ ʧʘʨʘʤʝʪʨʽ Ă4.2 
Level/CODEò (ʈʽʚʝʥʴ/KOɼ) ʚʚʝʩʪʠ ʢʦʜ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʜʨʫʛʦʤʫ ʨʽʚʥʶ AL2 (ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʮʝ Ă1ò). ɼʘʣʽ ʫ ʧʘʨ. Ă4.4 
Fact. set.ò (ɿʘʚʦʜ. ʧʘʨ.) ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʦʜʠʥ ʽʟ ʚʠʟʥʘʯʝʥʠʭ ʟʘʚʦʜʩʴʢʠʭ ʥʘʙʦʨʽʚ (ʜʠʚ. ʈʦʟʜʽʣ Ă.7 ʅʘʙʦʨʠ ʟʘʚʦʜʩʴʢʠʭ 
ʧʘʨʘʤʝʪʨʽʚ ò ʥʘ ʩʪʦʨ. 51). ʇʝʨʝʪʚʦʨʶʚʘʯ ʟʘʟʚʠʯʘʡ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʽʟ ʟʘʚʦʜʩʴʢʠʤ ʥʘʙʦʨʦʤ ˉ1. 

ʋʚʘʛʘ: ʇʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʦʚʽʣʴʥʦʛʦ ʥʘʙʦʨʫ ʟʘʚʦʜʩʴʢʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʟʘʧʫʩʢ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʚʪʨʘʯʘʻʪʴʩʷ ʟʚ'ʷʟʦʢ ʽʟ ʢʣʘʚʽʘʪʫʨʦʶ ʪʘ ʚʠʩʚʽʯʫʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ĂCommunication failure. 
Please wait...ò. 
  



ʇʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ OP-11 
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3.8. ɿʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ (ʚʠʭʽʜʥʦʾ ʯʘʩʪʦʪʠ) ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ  
 
ʐʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʤʦʞʥʘ ʣʝʛʢʦ ʟʤʽʥʠʪʠ ʟ ʧʘʥʝʣʽ 
ʫʧʨʘʚʣʽʥʥʷ, ʷʢʱʦ ʚʠʢʦʥʘʥʦ ʭʦʯʘ ʙ ʦʜʥʫ ʟ ʪʘʢʠʭ ʫʤʦʚ: 

¶ ʜʞʝʨʝʣʦʤ ʟʘʚʜʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʚʠʛʫʥʘ (ʟʘʜʘʪʯʠʢʦʤ) ʻ ʧʘʥʝʣʴ 
ʫʧʨʘʚʣʽʥʥʷ  - ʧʘʨ. 2.2 = Ă133 Keyb. ref.ò çʂʣʘʚ.ɿè, 

¶ ʟʘʜʘʪʯʠʢ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʢʝʨʫʚʘʥʥʷ ʟ ʧʘʥʝʣʽ 
ʫʧʨʘʚʣʽʥʥʷ - ʧʘʨ. 2.60 = Ă143 Keyb.Pò (ʂʣʘʚ.ʇɯɼ), 

¶ ʦʜʠʥ ʽʟ ʯʦʪʠʨʴʦʭ ʟʘʜʘʪʯʠʢʽʚ ʢʦʨʠʩʪʫʚʘʯʘ ʘʢʪʠʚʥʠʡ (ʜʠʚ. 
ʨʦʟʜʽʣ "11.5 ʇʘʥʝʣʴ ʋʧʨʘʚʣʽʥʥʷ ï ʚʠʟʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʽʚ 
ʉʧʦʞʠʚʘʯʘ ò ʥʘ ʩʪʦʨ. 61. 

ʊʦʜʽ ʚ Ăʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽò ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ ʩʪʨʽʣʦʢ ʚʛʦʨʫ/ʚʥʠʟ Ăŷò 
ĂŹò ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ï ʨʠʩ. 3.5. 
ʇʦʚʝʨʥʝʥʥʷ ʜʦ çʙʘʟʦʚʦʛʦ ʚʠʛʣʷʜʫè ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ 
ESC. 

 
ʈʠʩ. 3.5 - ɿʤʽʥʘ ʚʠʭʽʜʥʦʾ ʯʘʩʪʦʪʠ ʟ ʧʘʥʝʣʽ 

ʫʧʨʘʚʣʽʥʥʷ 
 

ʋʚʘʛʘ: ɺ ʜʘʥʠʡ ʤʦʤʝʥʪ ʤʦʞʝ ʙʫʪʠ ʘʢʪʠʚʥʠʡ ʣʠʰʝ ʦʜʠʥ (ʘʙʦ ʞʦʜʝʥ) ʽʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʟʘʜʘʪʯʠʢʽʚ.  

3.9. ʈʽʚʝʥʴ ʜʦʩʪʫʧʫ AL ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʗʢʱʦ ʣʽʚʦʨʫʯ ʚʽʜ ʧʘʨʘʤʝʪʨʘ ʻ ʩʠʤʚʦʣ ʟʘʤʢʘ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʽʥ ʟʘʙʣʦʢʦʚʘʥʠʡ ʽ ʟʤʽʥʠʪʠ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʥʝʤʦʞʣʠʚʦ. 
ʄʦʞʣʠʚʽ ʧʨʠʯʠʥʠ ʙʣʦʢʫʚʘʥʥʷ ʨʝʜʘʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʫ:  

¶ ʜʝʷʢʽ ʧʘʨʘʤʝʪʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʝʥʽ, ʪʽʣʴʢʠ ʷʢʱʦ ʧʨʠʚʽʜ ʥʝ ʧʨʘʮʶʻ (ʜʚʠʛʫʥ ʟʫʧʠʥʝʥʦ), 

¶ ʘʢʪʫʘʣʴʥʠʡ ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ ʥʝ ʜʦʟʚʦʣʷʻ ʟʤʽʥʶʚʘʪʠ ʮʝʡ ʧʘʨʘʤʝʪʨ.  

Taʙʣʠʮ̫ 3.4 - ʇʘʨʘʤʝʪʨʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʙʣʦʢʫʚʘʥʥʷ ʪʘ ʨʽʚʥʽ ʜʦʩʪʫʧʫ. 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥ  ̫
4.1 ʋʚʽʤʢʥʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ. ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ Ă001 YESò ʟʤʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʙʫʜʝ ʥʝʤʦʞʣʠʚʦ - 

ʢʨʽʤ Ă4.1 Par. block.ò ñɹʣʦʢʫʚ. ʧʘʨ.è ʪʘ Ă4.2 Level/CODEò çʈʽʚʝʥʴ/ʂʦʜè). ɭ ʜʚʘ ʚʘʨʽʘʥʪʠ ʙʣʦʢʫʚʘʥʥʷ, ʟʘʣʝʞʥʦ ʚʽʜ 
ʪʦʛʦ, ʯʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʢʦʜ ʜʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ 1 (AL1) ʥʘ Ă0ò (ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ) ʘʙʦ ʥʘ ʽʥʰʝ ʟʥʘʯʝʥʥʷ ï ʜʠʚ. ʧʫʥʢʪ  
Ă9.3.2 ɹʣʦʢʫʚʘʥʥʷ ʧʘʨʘʤʥʪʨʽʚò. 

4.2 ɸʢʪʫʘʣʴʥʠʡ ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ AL(ʯʠʪʘʥʥʷ), ʚʚʝʜʝʥʥʷ ʢʦʜʫ ʜʦʩʪʫʧʫ (ʟʘʧʠʩ) 
4.3 ɿʤʽʥʘ ʢʦʜʫ ʜʦʩʪʫʧʫ AL ʜʣʷ ʘʢʪʫʘʣʴʥʦʛʦ ʨʽʚʥʷ (ʧʦʢʘʟʘʥʦʛʦ ʚ ʧʘʨ. Ă4.2 Level/CODEò çʈʽʚʝʥʴ/ʂʦʜè) 
4.4 ɿʘʚʘʥʪʘʞʝʥʥʷ ʥʘʙʦʨʫ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʧʝʨʝʪʚʦʨʶʚʘʯ 
4.5 ʉʝʨʚʽʩʥʠʡ ʧʘʨʘʤʝʪʨ ð ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. 

ɹʣʦʢʫʚʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʟʘʧʠʩʫ ʧʘʨʘʤʝʪʨʽʚ ʫ EEPROM. 
ɺʩʪʘʥʦʚʣʝʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ Ă000 NOò ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʚʩʽ ʟʤʽʥʠ, ʚʥʝʩʝʥʽ ʜʦ ʥʘʣʘʰʪʫʚʘʥʴ 
ʧʘʨʘʤʝʪʨʽʚ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʪʽʣʴʢʠ ʚ ʝʥʝʨʛʦʟʘʣʝʞʥʽʡ ʧʘʤ'ʷʪʽ ʪʘ ʙʫʜʫʪʴ ʚʪʨʘʯʝʥʽ ʧʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ ʘʙʦ 
ʩʢʠʜʘʥʥʷ ʧʨʠʚʦʜʫ.  

 
3.9.1. ʈʽʚʥʽ ʜʦʩʪʫʧʫ AL 

ɼʣʷ ʟʘʭʠʩʪʫ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʚʦʜʫ ʚʽʜ ʚʪʨʫʯʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʦʩʽʙ ʚʩʪʘʥʦʚʣʝʥʦ ʪʨʠ ʨʽʚʥʽ ʜʦʩʪʫʧʫ AL (access level) ʜʦ 
ʧʘʨʘʤʝʪʨʽʚ:  

¶ AL0 (ʨ̔ʚʝʥʴ 0 ï ʥʘʡʥʠʞʯʠʡ) ï ʟʤʽʥʘ ʧʘʨʘʤʝʪʨʽʚ ʥʝʤʦʞʣʠʚʘ. ʇʘʨʘʤʝʪʨ Ă4.1 Par. block.ò 
çɹʣʦʢʫʚ. ʧʘʨ.è ʧʦʚʠʥʝʥ ʟʘʚʞʜʠ ʤʘʪʠ ʟʥʘʯʝʥʥʷ Ă001 YESò ʽ ʟʤʽʥʠʪʠ ʡʦʛʦ ʥʝ ʤʦʞʥʘ.  

¶ AL1 (ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ 1 ï ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ) ï ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ, ʢʨʽʤ 
Ă4.4 Fact. set.ò (ɿʘʚʦʜ. ʧʘʨ.) ʪʘ Ă4.5 En. EEPROMò çɺʚʽʤʢʥʠ EEPROMè. 

¶ AL2 (ʨʽʚʝʥʴ 2 ï ʥʘʡʚʠʱʠʡ) ï ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ï ʜʠʚ. ʧʫʥʢʪ Ă3.7 
ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚò. 

ʂʦʞʥʦʤʫ ʨʽʚʥʶ ʜʦʩʪʫʧʫ AL ʧʨʠʧʠʩʘʥʦ ʩʚʽʡ ʥʦʤʝʨ (ʢʦʜ), ʷʢʠʡ ʻ ʯʠʩʣʦʤ ʚʽʜ "0" ʜʦ "9999". ɿʤʽʥʘ ʨʽʚʥʷ ʜʦʩʪʫʧʫ AL 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʚ ʧʘʨ. Ă4.2 Level/CODEò çʈʽʚʝʥʴ/ʂʦʜè, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʢʦʜʦʚʦʤʫ ʥʦʤʝʨʫ ʟʛʽʜʥʦ 
ʪʘʙʣʠʮʽ 3.5. 

ʗʢʱʦ ʚʚʝʩʪʠ ʢʦʜ, ʷʢʠʡ ʥʝ ʧʨʠʧʠʩʘʥʦ ʞʦʜʥʦʤʫ ʨʽʚʥʶ ʜʦʩʪʫʧʫ AL, ʪʦ ʧʽʩʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʚʝʜʝʥʦʛʦ ʟʥʘʯʝʥʥʷ 
ʢʣʘʚʽʰʝʶ Enter ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ AL ʥʝ ʟʤʽʥʠʪʴʩʷ.  

ʊʘʙʣʠʮ ̫3.5 - ɿʥʘʯʝʥʥʷ ʢʦʜʽʚ, ʧʨʠʧʠʩʘʥʽ ʜʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ AL ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ 
ʈʽʚʝʥʴ ʜʦʩʪʫʧʫ AL ʂʦʜ(ʟʥʘʯʝʥʥʷ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ) 

1 0 
2 1 

ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʨʠʟʥʘʯʠʪʠ ʽʥʰʠʡ ʢʦʜ ʜʣʷ ʮʴʦʛʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ ï ʧʫʥʢʪ Ă3.9.3. ɿʤʽʥʘ ʢʦʜʽʚ ʜʦʩʪʫʧʫò. 

ʇʨʠʢʣʘʜ ʟʤʽʥʠ ʨʽʚʥʷ ʜʦʩʪʫʧʫ ʥʘ AL2 

ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʨʽʚʥ ʁʜʦʩʪʫʧʫ AL2 ʧʨʠʧʠʩʘʥʠʡ ʢʦʜ ʟʽ ʟʥʘʯʝʥʥʷʤ ò1ò. ʎʝ ʟʥʘʯʝʥʥʷ ʧʦʪʨʽʙʥʦ ʚʧʠʩʘʪʠ ʜʦ ʧʘʨ. Ă4.2 

Level/CODEò çʈʽʚʝʥʴ/ʂʦʜè ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʢʥʦʧʢʦʶ Enter òδò. ɽʢʨʘʥ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʷʢ ʥʘ ʨʠʩ.3.6. 
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ʋʚʘʛʘ 1: ʈʽʚʝʥʴ ʜʦʩʪʫʧʫ AL2 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʫʤʦʚʣʝʥʠʭ 
ʟʘʚʦʜʩʴʢʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ï ʧʫʥʢʪ Ă3.7 ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚò. 
 
ʋʚʘʛʘ 2: ʇʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ ʘʙʦ ʩʢʠʜʘʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ 
ʟʘʚʘʥʪʘʞʝʥʥʽ ʟʘʚʦʜʩʴʢʠʭ ʥʘʣʘʰʪʫʚʘʥʴ) ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ AL ʘʚʪʦʤʘʪʠʯʥʦ 
ʧʦʚʝʨʥʝʪʴʩʷ ʜʦ ʨʽʚʥʷ AL1. 

 
ʈʠʩ. 3.6 - ɺʠʜ ʝʢʨʘʥʫ ʧʨʠ 
ʨʽʚʥʽ ʜʦʩʪʫʧʫ ʈɼ = 2 

 

3.9.2. ɹʣʦʢʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ɭ ʜʚʘ ʩʧʦʩʦʙʠ ʙʣʦʢʫʚʘʥʥʷ ʨʝʜʘʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ: ʪʠʤʯʘʩʦʚʝ ʙʣʦʢʫʚʘʥʥʷ ʪʘ ʧʦʩʪʽʡʥʝ. 

ʊʠʤʯʘʩʦʚʝ ʙʣʦʢʫʚʘʥʥʷ ð ʙʝʟ ʢʦʜʫ ʜʦʩʪʫʧʫ 
ʊʠʤʯʘʩʦʚʝ ʙʣʦʢʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʟʤʽʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨ. Ă4.1 Par. block.ò (ɹʣʦʢʫʚ. ʧʘʨ.) ʥʘ Ă001 YESò ʙʝʟ ʟʤʽʥʠ ʨʽʚʥʷ ʜʦʩʪʫʧʫ 
AL ʥʘ "0". ʎʝ ʪʠʤʯʘʩʦʚʦ ʟʘʙʣʦʢʫʻ (ʩʠʤʚʦʣ ʟʘʤʢʘ) ʚʩʽ ʧʘʨʘʤʝʪʨʠ (ʢʨʽʤ Ă4.1 Par. block.ò çɹʣʦʢʫʚ. ʧʘʨ.è ʪʘ Ă4.2 
Level/CODEò çʈʽʚʝʥʴ/ʂʦʜè) ̔ ʟʤʽʥʘ ʾʭ ʟʥʘʯʝʥʥʷ ʙʫʜʝ ʥʝʤʦʞʣʠʚʘ. ɿʤʽʥʘ ʱʝ ʨʘʟ ʟʥʘʯʝʥʥʷ ʧʘʨ. Ă4.1 Par. block.ò 
çɹʣʦʢʫʚ. ʧʘʨ.è ʥʘ Ă000 NOò ʨʦʟʙʣʦʢʫʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʜʘʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ.  
ʇʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ ʘʙʦ ʩʢʠʜʘʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʧʘʨʘʤʝʪʨʠ ʙʫʜʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʙʣʦʢʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ 
ʜʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ AL1. 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʪʘʢʝ ʪʠʤʯʘʩʦʚʝ ʙʣʦʢʫʚʘʥʥʷ ʤʦʞʣʠʚʝ ʣʠʰʝ ʚ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʢʦʜ ʜʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ AL1 
ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ò0". ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʟʤʽʥʘ ʧʘʨʘʤʝʪʨʫ Ă4.1 Par. block.ò (ɹʣʦʢʫʚ. ʧʘʨ.) ʥʘ Ă001 Yesò ʧʨʠʟʚʝʜʝ ʜʦ 
ʘʚʪʦʤʘʪʠʯʥʦʾ ʟʤʽʥʠ ʨʽʚʥʷ ʜʦʩʪʫʧʫ AL ʥʘ Ă0ò ï ʧʦʩʪʽʡʥʝ ʙʣʦʢʫʚʘʥʥʷ.  

ʇʦʩʪʽʡʥʝ ʙʣʦʢʫʚʘʥʥʷ ï ʟ ʢʦʜʦʤ ʜʦʩʪʫʧʫ 
ʇʦʩʪʽʡʥʝ ʙʣʦʢʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʟʤʽʥʽ ʢʦʜʫ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ (ʥʫʣʴ), ʧʨʠʧʠʩʘʥʦʛʦ ʜʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ AL1, ʥʘ ʟʥʘʯʝʥʥʷ, 
ʚʽʜʤʽʥʥʝ ʚʽʜ ʥʫʣʷ (ʜʠʚ. ʧʫʥʢʪ Ă3.9.3 ɿʤʽʥʘ ʢʦʜʽʚ ʜʦʩʪʫʧʫò), ʘ ʜʘʣʽ ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ ʟʥʘʯʝʥʥʷ ʧʘʨ. Ă4.1 Par. block.ò çɹʣʦʢʫʚ. 
ʧʘʨ.è ʥʘ ʟʥʘʯʝʥʥ ̫Ă001 Yesò. ʎʝ ʘʢʪʠʚʫʻ ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ AL0 ʽ ʥʘʜʦʚʛʦ ʟʘʙʣʦʢʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʚʩʽ ʧʘʨʘʤʝʪʨʠ 
(ʩʠʤʚʦʣ ʟʘʤʢʫ) ʢʨʽʤ Ă4.1 Par. block.ò çɹʣʦʢʫʚ. ʧʘʨ.è ʪʘ Ă4.2 Level/CODEò çʈʽʚʝʥʴ/ʂʦʜè. 

ʇʘʨʘʤʝʪʨʠ ʙʫʜʫʪʴ ʟʘʙʣʦʢʦʚʘʥʽ ʪʘʢʦʞ ʧʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʘʙʦ ʩʢʠʜʘʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

ɼʣʷ ʨʦʟʙʣʦʢʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʤʽʥʠ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ ʢʦʜ ʜʦʩʪʫʧʫ ʥʘ AL1 ʘʙʦ AL2 ʰʣʷʭʦʤ 
ʚʧʠʩʫʚʘʥʥʷ ʫ ʧʘʨʘʤʝʪʨʽ Ă4.2 Level/CODEò çʈʽʚʝʥʴ/ʂʦʜè ʚʽʜʧʦʚʽʜʥʦʛʦ ʡʦʤʫ ʢʦʜʫ. ʇʦʚʝʨʥʝʥʥʷ ʜʦ ʪʠʤʯʘʩʦʚʦʛʦ 
ʙʣʦʢʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʤʽʥʦʶ ʢʦʜʫ ʜʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ AL1 ʥʘ Ă0ò.  

ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʜʦʩʪʫʧʫ  

ʇʽʩʣʷ ʚʚʽʤʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ ʚ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ AL1 (ʧʘʨ. Ă4.2 Level/CODEò 
= Ă1ò, ʘ ʧʘʨ. Ă4.1 Par. block.ò = Ă000 Noò). ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʽʥʠʪʠ ʚʩʽ ʧʘʨʘʤʝʪʨʠ ʧʨʠʚʦʜʫ, ʢʨʽʤ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʚʦʜʩʴʢʠʭ 
ʥʘʣʘʰʪʫʚʘʥʴ (ʧʘʨ. 4.4 Fact. set.ò çɿʘʚʦʜ. ʧʘʨ.è) ʪʘ ʟʤʽʥʠ ʙʣʦʢʫʚʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʟʘʧʠʩʫ ʧʘʨʘʤʝʪʨʽʚ ʚ ʧʘʤôʷʪʴ EEPROM 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ (ʧʘʨ. Ă4.5 En.EEPROMò çɺʚʽʤʢʥʠ EEPROMè). 

ʊʠʤʯʘʩʦʚʝ 
ʙʣʦʢʫʚʘʥʥʷ 

ɼʣʷ ʘʢʪʠʚʫʚʘʥʥʷ ʪʠʤʯʘʩʦʚʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʧʘʨ.Ă4.1 Par. block.ò çɹʣʦʢʫʚ. ʧʘʨ.è ʧʦʪʨʽʙʥʦ 
ʚʩʪʘʥʦʚʠʪʠ ʥʘ Ă001 Yesò. 

ʇʦʩʪʽʡʥʝ ʙʣʦʢʫʚʘʥʥʷ 

ɼʣʷ ʘʢʪʠʚʫʚʘʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʦʧʝʨʝʜʥʴʦ ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ ʧʨʠʧʠʩʘʥʠʡ ʨʽʚʥʶ 
AL1 ʢʦʜ ʥʘ ʟʥʘʯʝʥʥʷ ʚʽʜʤʽʥʥʝ ʚʽʜ Ă0ò(ʥʘʧʨʠʢʣʘʜ Ă5ò), a ʧʦʪ̔ʤ ʧʘʨ. Ă4.1 Par. block.ò çɹʣʦʢʫʚ. ʧʘʨ.è 
ʚʩʪʘʥʦʚʠʪʠ ʥʘ Ă001 Yesò. ʎʝ ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʽʥʠ ʘʢʪʫʘʣʴʥʦʛʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ ʥʘ Ă0ò, ʦɦ ʙʫʜʝ ʚʠʜʥʦ ʚ ʧʘʨ. 
Ă4.2 Level/CODEò. 

ʇʽʩʣʷ ʫʚʽʤʢʥʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʧʨʠ ʚʩʽʭ ʟʘʙʣʦʢʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʟ'ʷʚʠʪʴʩʷ ʩʠʤʚʦʣ ʟʘʤʢʫ. 

ɺʠʤʢʥʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʜʦʩʪʫʧʫ 

ɼʣʷ ʚʠʤʢʥʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʜʦʩʪʫʧʫ ʩʣʽʜ: 

¶ ʘʢʪʠʚʫʚʘʪʠ ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ AL1 Ÿ ʚ ʧʘʨ. Ă4.2 Level/CODEò ʚʧʠʩʘʪʠ ʢʦʜ, ʧʨʠʧʠʩʘʥʠʡ AL1 ʧʽʜ ʯʘʩ ʘʢʪʠʚʫʚʘʥʥʷ 
ʧʦʩʪʽʡʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ, 

¶ ʟʤ̔ʥʠʪʠ ʢʦʜ AL1 ʥʘ Ă0ò Ÿ ʚ ʧʘʨ. Ă4.3 New CODEò çʅʦʚʠʡ ʂʆɼè ʚʚʝʩʪʠ ʟʥʘʯʝʥʥ ̫Ă0ò (ʜʠʚ. ʧʫʥʢʪ Ă3.9.3. ɿʤʽʥʘ 
ʢʦʜʽʚ ʜʦʩʪʫʧʫò). 

3.9.3. ɿʤʽʥʘ ʢʦʜʽʚ ʜʦʩʪʫʧʫ 

ɿʤʽʥʘ ʢʦʜʽʚ ʜʦʩʪʫʧʫ ʜʦ ʨʽʚʥʷ AL1 ʪʘ ʨʽʚʥʷ AL2 ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʘ Ă4.3 New CODEò çʅʦʚʠʡ ʂʆɼè. 
ɿʤʽʥʘ ʩʪʦʩʫʚʘʪʠʤʝʪʴʩʷ ʘʢʪʫʘʣʴʥʦʛʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ AL. 
ɼʣʷ ʟʤʽʥʠ ʢʦʜʫ ʧʦʪʨʽʙʥʦ: 

¶ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʻ ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ AL, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʫ ʧʘʨ. Ă4.2 Level/CODEò çʈʚ̔ʝʥʴ/ʂʦʜè ʪʠʤ ʨʽʚʥʝʤ, ʷʢʦʤʫ 
ʭʦʯʝʤʦ ʧʨʠʧʠʩʘʪʠ ʥʦʚʠʡ ʢʦʜ, 

¶ ʚ ʧʘʨ. Ă4.3 New CODEò çʅʦʚʠʡ ʂʆɼè ʚʚʝʩʪʠ ʥʦʚʠʡ ʢʦʜ, 
ʈʘʜʠʤʦ ʟʘʧʠʩʘʪʠ ʥʦʚʠʡ ʢʦʜ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʡʦʛʦ ʚʪʨʘʪʠ, 

¶ ʧʦʚʪʦʨʠʪʠ ʚʚʝʜʝʥʥʷ ʥʦʚʦʛʦ ʢʦʜʫ ʚ ʧʘʨ. Ă4.3 New CODEò çʅʦʚʠʡ ʂʆɼè. 
ɿ ʮʴʦʛʦ ʤʦʤʝʥʪʫ ʧʝʨʝʭʽʜ ʥʘ ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ, ʜʣʷ ʷʢʦʛʦ ʙʫʣʦ ʟʤʽʥʝʥʦ ʢʦʜ, ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʮʴʦʛʦ ʥʦʚʦʛʦ 
ʢʦʜʫ ʚ ʧʘʨ. Ă4.2 Level/CODEò çʈʚ̔ʝʥʴ/ʂʦʜè. ʈʽʚʝʥʴ ʜʦʩʪʫʧʫ AL0 ʥʝ ʤʘʻ ʢʦʜʫ.
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4. ʂʦʥʬʽʛʫʨʘʮʽʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 

4.1. ɺʩʪʘʥʦʚʣʝʥʥʷ ʥʦʤʽʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ 

ʇʝʨʝʜ ʧʝʨʰʠʤ ʟʘʧʫʩʢʦʤ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʥʦʤʽʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʜʚʠʛʫʥʘ. ɺʽʜʧʦʚʽʜʥʽ ʜʘʥʽ 
ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʡʦʛʦ ʪʝʭʥʽʯʥʦʤʫ ʧʘʩʧʦʨʪʽ ʪʘ ʥʘ ʪʘʙʣʠʯʮʽ, ʟʘʤʽʱʝʥʽʡ ʥʘ ʢʦʨʧʫʩʽ. ʅʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: 

ʧʘʨ 1.1ï ʥʦʤ̔ʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ [ʢɺʪ]   
ʧʘʨ 1.2ï ʥʦʤ̔ʥʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʜʚʠʛʫʥʘ [ʦʙ/ʭʚ]  
ʧʘʨ 1.3ï ʥʦʤ̔ʥʘʣʴʥʠʡ ʩʪʨʫʤ ʜʚʠʛʫʥʘ [A] 

ʧʘʨ 1.4ï ʥʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ ʜʚʠʛʫʥʘ [ɺ] 
ʧʘʨ 1.5ï ʥʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ ʜʚʠʛʫʥʘ [ɻʮ] 
ʧʘʨ 1.6ï ʥʦʤʽʥʘʣʴʥʠʡ cos űʜʚʠʛʫʥʘ          

ɼʦʢʣʘʜʥʽʰʝ: ɼʦʜʘʪʦʢ C ï ʊʘʙʣʠʮʷ ʧʘʨʘʤʝʪʨʽʚ. ʋ ʨʝʞʠʤʽ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ U/f ʮʠʭ ʜʘʥʠʭ ʜʦʩʪʘʪʥʴʦ ʜʣʷ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

4.1.1 ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʨʦʙʦʪʠ ʚ ʨʝʞʠʤʽ ʚʝʢʪʦʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʇʏ ʧʨʘʮʶʚʘʚ ʫ ʨʝʞʠʤʽ ʚʝʢʪʦʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ʥʝ ʚʘʞʣʠʚʦ ʟ ʜʘʪʯʠʢʦʤ ʘʙʦ ʙʝʟ ʜʘʪʯʠʢʘ), ʪʦ ʚ 
ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʝ ʜʦʜʘʪʢʦʚʝ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʘʢ ʟʚʘʥʦʾ ʩʭʝʤʠ ʟʘʤʽʱʝʥʥʷ ʜʚʠʛʫʥʘ (ʨʠʩ.4.1) 

 ʧʘʨ 1.11 ï ʘʢʪʠʚʥʠʡ ʦʧʽʨ ʦʙʤʦʪʦʢ ʩʪʘʪʦʨʘ ʜʚʠʛʫʥʘ Rs [Oʤ] 
 ʧʘʨ 1.12 ï ʘʢʪʠʚʥʠʡ ʦʧʽʨ ʦʙʤʦʪʦʢ ʨʦʪʦʨʘ ʜʚʠʛʫʥʘ Rr [ʆʤ] - ʧʘʨʘʤʝʪʨ 1.12 ʚʠʟʥʘʯʘʻʪʴʩʷ 
            ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ MFC710 ʥʘ ʦʩʥʦʚʽ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ 
            ʜʚʠʛʫʥʘ ï ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ 
 ʧʘʨ 1.13 ï ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʣʘ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ Lm [ʤɻʥ] 
 ʧʘʨ 1.14 ï ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʩʪʘʪʦʨʘ Ld (Ls+Lm) [ʤɻʥ] 
 ʧʘʨ 1.15 ï ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʨʦʪʦʨʘ Lq (Lr+Lm) [ʤɻʥ] 
 ʧʘʨ 1.16 ï ʜʦʜʘʪʢʦʚʘ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ï ʧʨʦʚʦʜʽʚ, ʱʦ ʟ'ʻʜʥʫʶʪʴ ʧʝʨʝʪʚʦʨʶʚʘʯ ʽʟ ʜʚʠʛʫʥʦʤ 
ɹʝʟ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʚ 
ʨʝʞʠʤʽ ʚʝʢʪʦʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʤʦʞʣʠʚʘ. ɿʘʚʜʘʥʥʷ ʥʝʧʨʘʚʠʣʴʥʠʭ 
ʚʝʣʠʯʠʥ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʘʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. ʇʘʨʘʤʝʪʨʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʚʠʛʫʥʫ, ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ 
ʷʢʦʛʦ ʟ'ʻʜʥʘʥʽ ʚ ʟʽʨʢʫ 
(Us ï ʬʘʟʥʘ ʥʘʧʨʫʛʘ). 
 
ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʮʽ ʧʘʨʘʤʝʪʨʠ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ, ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 
ʚʙʫʜʦʚʘʥʘ ʬʫʥʢʮʽʷ ɯɼɽʅʊʀʌɯʂɸʎɯɰ, ʦʧʠʩʘʥʘ ʚ ʨʦʟʜʽʣʽ 5.1. 

 

ʈʠʩ. 4.1 ï ʉʭʝʤʘ ʟʘʤʽʱʝʥʥʷ ʘʩʠʥʭʨʦʥʥʦʛʦ 
ʜʚʠʛʫʥʘ ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʤ ʨʦʪʦʨʦʤ 

 

ʇʘʨʘʤʝʪʨ 1.20 Ăʈɽɾʀʄ ʈʆɹʆʊʀò ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʟʥʘʯʝʥʥʷ: 

¶ ɺʝʢʪʦʨ 1 ï ʨʝʞʠʤ ʙʝʟ ʜʘʪʯʠʢʘ ï ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʝʥʢʦʜʝʨʽ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʛʽʨʰʘ ʪʦʯʥʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ, 

¶ ɺʝʢʪʦʨ 2 ï ʨʝʞʠʤ ʨʦʙʦʪʠ ʟ ʜʘʪʯʠʢʦʤ ʧʦʣʦʞʝʥʥ̫  (ʝʥʢʦʜʝʨʦʤ) ï ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ (ʪʦʯʥʽʩʪʴ) ʝʥʢʦʜʝʨʘ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʘ 1.80. ʎʝʡ ʨʝʞʠʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪʘʭ 
ʦʙʝʨʪʘʥʥʷ (ʥʠʞʯʝ 2.0 ɻʮ). 

4.2 ʋʧʨʘʚʣʽʥʥʷ 

ʊʫʪ ʦʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ï ʟʘʚʜʘʥʥʷ ʚʠʭʽʜʥʦʾ ʯʘʩʪʦʪʠ (ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ), ʘ 
ʪʘʢʦʞ ʢʦʥʬʽʛʫʨʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʩʠʛʥʘʣʦʤ ʉʊɸʈʊ/ʉʊʆʇ. ɼʦʜʘʪʢʦʚʦ ʦʧʠʩʘʥʦ ʢʦʥʬʽʛʫʨʘʮʽʶ ʚʠʭʦʜʽʚ ʨʝʣʝ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 
ɹʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʚ Ăʪʘʙʣʠʮʽ ʧʘʨʘʤʝʪʨʽʚò - ɼʦʜʘʪʦʢ C. ʄʦʞʣʠʚʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʚʠʭʦʜʷʪʴ 
ʽʟ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ï ʈʠʩ. b/c. 

4.2.1 ʉʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʽʥʥʷ 

ʋ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʇʏ MFC710 ʚʠʢʦʨʠʩʪʘʥʘ ʬʽʣʦʩʦʬʽʷ 2 ʥʝʟʘʣʝʞʥʠʭ Ăʤʽʩʮʴ ʫʧʨʘʚʣʽʥʥʷò A ʽ B, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ 
(ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʫ 2.1) ʟʤʽʥʠʪʠ ʩʪʨʫʢʪʫʨʫ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ, ʪʦʙʪʦ ʜʞʝʨʝʣʘ ʩʠʛʥʘʣʽʚ ʉʊɸʈʊ 
ʪʘ ʉʊʆʇ, ʘ ʪʘʢʦʞ ʜʞʝʨʝʣʘ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ ʯʘʩʪʦʪʠ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. ʅʘ ʨʠʩ. a ʧʦʢʘʟʘʥʦ ʩʧʨʦʱʝʥʫ, a ʥʘ 
ʨʠʩ. b ʪʘ c ʨʦʟʛʘʣʫʞʝʥʫ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ. 

 
ʈʠʩ. 4.2 a ï ʉʧʨʦʱʝʥʘ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʽʥʥʷ 
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4.2.2 ʋʧʨʘʚʣʽʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ 

ʑʦʙ ʤʦʞʥʘ ʙʫʣʦ ʢʝʨʫʚʘʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʥʝʦʙʭʽʜʥʦ: 

¶ ɺʠʙʨʘʪʠ Ăʤʽʩʮʝ ʫʧʨʘʚʣʽʥʥʷò A ʘʙʦ B ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʫ 2.1 

¶ ʇʘʨʘʤʝʪʨ 2.2 (ʜʣʷ A) ʘʙʦ 2.3 (ʜʣʷ B) ʚʩʪʘʥʦʚʠʪʠ ʫ ʧʦʣʦʞʝʥʥʷ Ă133 Keyb. ref.ò çʂʣʘʚ.ɿè 

¶ ʇʘʨʘʤʝʪʨ 2.4 (ʜʣʷ A) ʘʙʦ 2.5 (ʜʣʷ B) ʚʩʪʘʥʦʚʠʪʠ ʫ ʧʦʣʦʞʝʥʥʷ Ă031 Keyboard St.ò çʂʣʘʚ.è 

¶ ʇʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʥʝ ʚʠʙʨʘʥʦ ʨʝʞʠʤ ʧʦʩʪʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ: ʇʘʨ. 2.30, 2.31 ʪʘ 2.32 ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʫ 
ʧʦʣʦʞʝʥʥʷ Ă000 Sw.Offò çɺʠʤʢ.è 

ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ ʟ'ʷʚʣʷʪʴʩʷ ʧʦʟʥʘʯʝʥʥʷ (A, LO, LO - ʦʧʠʩʘʥʽ ʚ ʪʘʙʣʠʮʽ 3.2 ʥʘ 
ʩʪʦʨʽʥʮʽ 23) ʧʨʦ ʘʢʪʫʘʣʴʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ. ɿʤʽʥʠ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʯʘʩʪʦʪʠ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ (ʘʙʦ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʫ ʚʝʢʪʦʨʥʦʤʫ ʨʝʞʠʤʽ) ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ . ɿʘʧʫʩʢ ʪʘ ʟʫʧʠʥʢʘ ʜʚʠʛʫʥʘ ʪʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʧʘʥʝʣʽ 
ʫʧʨʘʚʣʽʥʥʷ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʰ ɺʃɯɺʆ / ɺʇʈɸɺʆ ʪʘ ʉʊʆʇ. 

ʈʠʩ. 4.3 ï ʉʊɸʅ 
ʋʇʈɸɺʃɯʅʅʗ 

 

4.2.3 ʋʧʨʘʚʣʽʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʝʤʥʦʾ ʢʦʣʦʜʢʠ 

ʑʦʙ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʝʤʥʠʭ ʢʦʣʦʜʦʢ (ʥʘʧʨ. ʉʊɸʈʊ/ʉʊʆʇ ʯʝʨʝʟ ʮʠʬʨʦʚʽ 
ʚʭʦʜʠ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʪʝʥʮʽʦʤʝʪʨʘ), ʥʝʦʙʭʽʜʥʦ: 

¶ ɺʠʙʨʘʪʠ Ăʤʽʩʮʝ ʫʧʨʘʚʣʽʥʥò̫ A ʘʙʦ B ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨ. 2.1, 

¶ ɺʩʪʘʥʦʚʠʪʠ ʟʥʘʯʝʥʥʷ ʧʘʨ. 2.2 (ʜʣʷ A) ʘʙʦ 2.3 (ʜʣʷ B) ʚ ʧʦʣʦʞʝʥʥ:̫ 
Ă134 In.A0ò çɺʭ.A0è ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 0, Ă135 In.A1ò çɺʭ.A1è ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 1, 
Ă136 In.A2ò çɺʭ.A2è ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 2, 

¶ ɺʩʪʘʥʦʚʠʪʠ ʟʥʘʯʝʥʥʷ ʧʘʨ. 2.4 (ʜʣʷ A) ʘʙʦ 2.5 (ʜʣʷ B) ʚ ʧʦʣʦʞʝʥʥ ̫Ă030 Dig. Inp. Stò çɺʭ.ʎʠʬè, 

¶ ʇʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʚʠʙʽʨ ʨʝʞʠʤʫ ʧʦʩʪʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ ʥʝ ʟʨʦʙʣʝʥʦ: ʟʥʘʯʝʥʥʷ ʧʘʨ. 2.30, 2.31 i 2.32 ʧʦʚʠʥʥʽ 
ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ Ă000 Sw.Offò çɺʠʤʢʥʠè, 

¶ ɺʩʪʘʥʦʚʠʪʠ ʧʘʨ. 2.8 ĂRemote Startò çɼʠʩʪʘʥʮ. ʉʪʘʨʪè. ɺʽʥ ʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʾ ʢʝʨʫʶʯʠʭ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ 
ʟʛʽʜʥʦ ʪʘʙʣ. 4.1. 

ʊʘʙʣʠʮ ̫4.1  ï ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʧʫʩʢʫ (ʉʊɸʈʊ) 

ɿʥʘʯ. ʧʘʨ. 2.8  ʌʫʥʢʮʽ̫ ʇʦʟʥʘʯʝʥʥ  ̫

0 
ɺʭ.C1 = ʉʊɸʈʊ / ʉʊʆʇ 
ɺʭ.C2 = ʅɸʇʈʗʄʆʂ 

ʇʦʜʘʯʘ ʥʘʧʨʫʛʠ ʥʘ ʮʠʬʨʦʚʠʡ ʚʭʽʜ 1 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʫʩʢʫ, ʘ ʟʥʷʪʪʷ ʥʘʧʨʫʛʠ 
ʜʦ ʟʫʧʠʥʢʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. ʉʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ 2 ʚʠʟʥʘʯʘʻ ʟʤʽʥʫ 
ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ. 

1 
ɺʭ.C1 = ʉʊɸʈʊ ɺʇʈɸɺʆ 
ɺʭ.C2 = ʉʊɸʈʊ ɺʃɯɺʆ 

ʇʦʜʘʯʘ ʥʘʧʨʫʛʠ ʥʘ ʮʠʬʨʦʚʠʡ ʚʭʽʜ 1 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʫʩʢʫ ʜʚʠʛʫʥʘ. ʇʦʜʘʯʘ 
ʥʘʧʨʫʛʠ ʥʘ ʮʠʬʨʦʚʠʡ ʚʭʽʜ 2 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʫ 
ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

2 
ɺʭ.C1 = ʉʊɸʈʊ ɯʄʇʋʃʔʉʅʀʁ  
ɺʭ.C2 = ʉʊʆʇ ɯʄʇʋʃʔʉʅʀʁ 

 

ʅʘʧʨʷʤʦʢ ʦʙʝʨʪʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʣʠʰʝ ʟʥʘʢʦʤ ʩʠʛʥʘʣʫ ʟʘʜʘʪʯʠʢʘ. ʇʽʜ 
ʯʘʩ ʩʪʘʨʪʫ ʪʘ ʨʦʙʦʪʠ ʯʘʩʪʦʪʥʠʢʘ ʥʘ 
ɺʭ.ʉ2 ʤʘʻ ʧʦʜʘʚʘʪʠʩʷ ʥʘʧʨʫʛʘ. 

3 
ɺʭ.C1 = ʉʊɸʈʊ ɯʄʇʋʃʔʉʅʀʁ  
ɺʭ.C2 = ʉʊʆʇ ɯʄʇʋʃʔʉʅʀʁ 
ɺʭ.C3 = ʅɸʇʈʗʄʆʂ 

ʊʝ ʩʘʤʝ, ʱʦ ʡ ʚʠʱʝ, ʢʨʽʤ ʪʦʛʦ, ʱʦ ʥʘʧʨʷʤ ʨʦʙʦʪʠ ʧʨʠʚʦʜʫ ʚʠʟʥʘʯʘʻ ʩʪʘʥ 
ʚʭʦʜʫ ɺʭ.C3. 

4 ɺʭ.C1 =ʉʊɸʈʊ/ʉʊʆʇ 
ʇʦʜʘʯʘ ʥʘʧʨʫʛʠ ʥʘ ʮʠʬʨʦʚʠʡ ʚʭʽʜ 1 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʫʩʢʫ, ʘ ʟʥʷʪʪʷ ʥʘʧʨʫʛʠ 
ï ʜʦ ʟʫʧʠʥʢʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. ʅʘʧʨʷʤʦʢ ʦʙʝʨʪʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʣʠʰʝ 
ʟʥʘʢʦʤ ʩʠʛʥʘʣʫ ʟʘʜʘʪʯʠʢʘ. 

 
ʋʚʘʛʘ: ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɺʭ.ʉ3 ʜʣʷ ʟʤʽʥʠ ʥʘʧʨʷʤʫ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ. 
ʉʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʚʠʤʢʥʫʪʠ ʘʙʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʽʥʰʽ ʮʠʬʨʦʚʽ ʚʝʨʩʽʾ 
ʩʠʛʥʘʣʽʟʘʮʽʶ ɿʦʚʥʽʰʥʴʦʾ ʅʝʩʧʨʘʚʥʦʩʪʽ 1 - ʧʘʨ. 3.10. 
ɿʨʘʟʢʦʚʠʡ ʚʠʛʣʷʜ ʝʢʨʘʥʘ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʴ: 
 Å ʟʘʜʘʪʯʠʢ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 1,  
 Å START / STOP ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ, 
ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.4. ʇʦʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʩʚʽʯʫʶʪʴʩʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʫ (B, 
A1, Di) ʦʧʠʩʘʥʽ ʚ ʪʘʙʣʠʮʽ 3.2 ʥʘ ʩʪʦʨ. 23. 

 
ʈʠʩ. 4.4 ï ʉʊɸʅ ʋʇʈɸɺʃɯʅʅʗ 

 

ʈʝʛʫʣʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʯʘʩʪʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʪʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʦʙʨʘʥʠʡ 
ʘʥʘʣʦʛʦʚʠʡ ʚʭʽʜ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʪʝʥʮʽʦʤʝʪʨʘ). 

4.2.4 ʈʦʙʦʪʘ ʟ ʧʦʩʪʽʡʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ 

ɽʣʝʢʪʨʦʧʨʠʚʦʜ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʟ ʦʜʥʽʻʶ ʟ ʩʝʤʠ ʧʦʩʪʽʡʥʠʭ ʰʚʠʜʢʦʩʪʝʡ. ɺʠʙʽʨ ʧʦʩʪʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʘʤʠ 2.30, 2.31 ʽ 2.32 ï ʧʨʠʢʣʘʜ ʫ ʪʘʙʣʠʮʽ 4.2. 
ɺʝʣʠʯʠʥʠ ʧʦʩʪʽʡʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ: 
 ʧʘʨ. 2.33 ï ʧʦʩʪʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʥʦʤ. 1 [ɻʮ]          ʧʘʨ. 2.34 ï ʧʦʩʪʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʥʦʤ. 2 [ɻʮ] 
 ʧʘʨ. 2.35 ï ʧʦʩʪʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʥʦʤ. 3 [ɻʮ]          ʧʘʨ. 2.36 ï ʧʦʩʪʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʥʦʤ. 4 [ɻʮ] 
 ʧʘʨ. 2.37 ï ʧʦʩʪʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʥʦʤ. 5 [ɻʮ]          ʧʘʨ. 2.38 ï ʧʦʩʪʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʥʦʤ. 6 [ɻʮ] 
 ʧʘʨ. 2.39 ï ʧʦʩʪʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʥʦʤ. 7 [ɻʮ] 



ʂʦʥʬʽʛʫʨʘʮʽʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ  
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ʊʘʙʣʠʮ ̫4.2  ï ʧʨʠʙʣʠʟʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʪʽʡʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥ  ̫ʜʣʷ 
ʧʘʨʘʤʝʪʨʫ 

ʇʦʷʩʥʝʥʥʷ 

2.30 W1 005In.C5 çɺʭ.C5è ʉʠʛʥʘʣ ʚʠʙʦʨʫ ʧʦʩʪʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ W1 ʟʘʜʘʻʪʴʩʷ ʮʠʬʨʦʚʠʤ ʚʭʦʜʦʤ 5 (W1 = ɺʭ.C5) 
2.31 W2 006In.C6 çɺʭ.C6è ʉʠʛʥʘʣ ʚʠʙʦʨʫ ʧʦʩʪʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ W2 ʟʘʜʘʻʪʴʩʷ ʮʠʬʨʦʚʠʤ ʚʭʦʜʦʤ 6 (W2 = ɺʭ.C6) 
2.32 W3 Ă000 Sw.Offò çɺʠʤʢʥ.è W3 = 0 
!!! ʋɺɸɻɸ !!! - ʜʠʚʠʩʴ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʟʘʜʘʪʯʠʢʘ ʯʘʩʪʦʪʠ ï ʨʦʟʜ̔ʣ 4.2.1 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʦʨʫ ʪʘʢʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʜʘʥʥʷ 3 ʧʦʩʪʽʡʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ: 

ʉʪʘʥ ɺʭ.C5 ʉʪʘʥ ɺʭ.C6 ɽʬʝʢʪ 

0 0 ɽʣʝʢʪʨʦʧʨʠʚʦʜ ʥʝ ʧʨʘʮʶʻ ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʨʘʮʶʻ ʽʥʰʠʡ ʟʘʜʘʪʯʠʢ. (ɼʠʚ. 
ʉʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʟʘʜʘʪʯʠʢʘ ï ʨʦʟʜʽʣ 4.2.1) 

1 0 ʇʦʩʪʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʥʦʤ. 1 (ɺʝʣʠʯʠʥʘ ʟʛʽʜʥʦ ʇʘʨ. 2.33) 
0 1 ʇʦʩʪʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʥʦʤ. 2 (ɺʝʣʠʯʠʥʘ ʟʛʽʜʥʦ ʇʘʨ. 2.34) 
1 1 ʇʦʩʪʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʥʦʤ. 3 (ɺʝʣʠʯʠʥʘ ʟʛʽʜʥʦ ʇʘʨ. 2.35) 

 

ʋʚʘʛʘ: ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɺʭ.ʉ4, ʧʦʧʝʨʝʜʥʴʦ ʧʦʪʨʽʙʥʦ ʚʠʤʢʥʫʪʠ 
ʘʙʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʽʥʰʽ ʮʠʬʨʦʚʽ ʚʭʦʜʠ ʜʠʩʪʘʥʮʽʡʥʝ ʩʪʠʨʘʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ - ʧʘʨ. 
3.70. ʉʣʽʜ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʮʠʬʨʦʚʠʡ ʚʭʽʜ DI6 ʧʨʘʮʶʻ ʚ ʨʝʞʠʤʽ ʮʠʬʨʦʚʦʛʦ 
ʚʭʦʜʫ - ʧʝʨʝʤʠʯʢʘ J5 (ʨʠʩ. 2.6). 
 

ʂʦʣʠ ʘʢʪʠʚʦʚʘʥʦ ʟʘʚʜʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʯʝʨʝʟ ʧʦʩʪʽʡʥʫ ʰʚʠʜʢʽʩʪʴ, ʪʦ ʫ ʚʝʨʭʥʽʡ 
ʯʘʩʪʠʥʽ ʝʢʨʘʥʫ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʦ ʩʠʤʚʦʣ Fc ʪʘ Di ï ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ 3.2 ʥʘ 
ʩʪʦʨ. 23 ʆʨʽʻʥʪʦʚʥʠʡ ʝʢʨʘʥ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 4.5: Fc: ʟʘʜʘʪʯʠʢ - ʯʘʩʪʦʪʘ 
(ʰʚʠʜʢʽʩʪʴ) ʧʦʩʪʽʡʥʘ; Di: ʉʊɸʈʊ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʠʬʨʦʚʠʡ ʚʭʽʜ. 

 
ʈʠʩ. 4.5 ï ʉʊɸʅ ʋʇʈɸɺʃɯʅʅʗ 

 

4.2.5 ʄʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨ 

 
ʈʠʩ. 4.6 ï ʇʽʜʢʣʶʯʝʥʥʷ ʪʘ ʽʣʶʩʪʨʘʮʽʷ ʜʽʾ ʧʨʠʩʪʨʦʶ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʫ. 
ʇʨʦ ʚʢʣʶʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʫ ʩʚʽʜʯʠʪʴ ʽʥʬʦʨʤʘʮʽʷ ñmPò 

ʄʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨ ʻ ʧʨʦʩʪʠʤ ʧʨʠʩʪʨʦʻʤ "ʟʙʽʣʴʰ - ʟʤʝʥʰ", ʧʨʠʟʥʘʯʝʥʠʤ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʢʣʘʚʽʰ. ɿʨʘʟʢʦʚʠʡ ʩʧʦʩʽʙ ʧʽʜʢʣʶʯʝʥʥʷ ʢʣʘʚʽʰ "ʟʙʽʣʴʰ" ʽ "ʟʤʝʥʰ" ʜʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 
ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. a. ɼʽ ʁʧʨʠʩʪʨʦʶ ʽʣʶʩʪʨʫʻ ʨʠʩ. b. ʑʦʙ ʟʘʚʜʘʥʥʷ ʚʠʭʽʜʥʦʾ ʯʘʩʪʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʫ, ʧʘʨ. 2.2 (ʜʣʷ ʫʧʨʘʚʣʥ̔ʥ̫  A) ʘʙʦ 2.3 (ʜʣʷ ʫʧʨʘʚʣʥ̔ʥ̫  B) ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘ 
ʟʥʘʯʝʥʥʷ Ă138 MotPotò çʄʦʪʇʦʪè. 
ʈʠʩ. a ʩʪʦʩʫʻʪʴʩʷ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʧʘʨ. 2.20 = ñ001 In.C1ò çɺʭ.C1è ʪʘ ʧʘʨ. 2.21 = ñ004 In.C4ò çɺʭ.C4è.  

ʋʚʘʛʘ: ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɺʭ.ʉ3 (DI3) ʩʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʚʠʤʢʥʫʪʠ ʘʙʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʽʥʰʽ ʮʠʬʨʦʚʽ ʚʝʨʩʽʾ 
ʩʠʛʥʘʣʽʟʘʮʽʶ ɺʥʫʪʨʽʰʥʴʦʾ ʇʦʤʠʣʢʠ 1 - ʧʘʨ. 3.10; ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɺʭ.ʉ4 (DI4) ʧʦʧʝʨʝʜʥʴʦ ʧʦʪʨʽʙʥʦ ʚʠʤʢʥʫʪʠ ʘʙʦ 
ʧʝʨʝʥʝʩʪʠ ʥʘ ʽʥʰʽ ʮʠʬʨʦʚʽ ʚʝʨʩʽʾ ʜʠʩʪʘʥʮʽʡʥʝ ʩʪʠʨʘʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ - ʧʘʨ. 3.70. 

ʄʦʞʣʠʚʽ ʯʦʪʠʨʠ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʫ (ʧʘʨ. 2.22): 0, 1, 2, 3: 

¶ ʈʝʞʠʤ Ă0ò: ʥʘʩʪʘʥʝ ʦʙʥʫʣʝʥʥʷ ʚʝʣʠʯʠʥʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʫ ʧʨʠ ʟʫʧʠʥʮʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 
ʯʘʩʪʦʪʠ. 

¶ ʈʝʞʠʤ Ă1ò: ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʚʝʣʠʯʠʥʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʫ ʟʘʣʠʰʘʻʪʴʩʷ ʚ 
ʧʘʤ'ʷʪʽ ʪʘ ʟʤʽʥʠʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʫ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ ʥʝʤʦʞʣʠʚʦ. 

¶ ʈʝʞʠʤ Ă2ò: ʚʝʣʠʯʠʥʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʘʜʘʪʯʠʢʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʚʽʜʩʪʝʞʫʻʪʴʩʷ 
ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʝ ʧʝʨʝʤʠʢʘʥʥʷ ʟ̔ ʟʘʜʘʪʯʠʢʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ, 
ʥʘ ʟʘʜʘʪʯʠʢ ʟ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʫ. 

¶ ʈʝʞʠʤ Ă3ò: ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʚʝʣʠʯʠʥʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʫ ʟʘʣʠʰʘʻʪʴʩʷ ʚ 
ʧʘʤ'ʷʪʽ, ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʫ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ. 

ʈʝʞʠʤ 0, 1, 2 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʟʘʜʘʪʯʠʢ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ (ʧʘʨ. 2.2 / 
ʧʘʨ. 2.3) ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʧʦʣʦʞʝʥʥʷ Ă138 MotPotò çʄʦʪʇʦʪè. ʈʝʞʠʤ 3 ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ ʚ ʷʢʝ 
ʧʦʣʦʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʜʘʪʯʠʢ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ. 



ʂʦʥʬʽʛʫʨʘʮʽʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 
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4.2.6. ɯʥʰʽ ʤʦʞʣʠʚʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʯʘʩʪʦʪʠ 

ʄʦʞʣʠʚʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ, ʚʠʥʠʢʘʶʪʴ ʟ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʫʧʨʘʚʣʽʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 4.2.1). ʉʝʨʝʜ 
ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʦʧʮʽʡ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

¶ ʟʤʽʥʘ ʤʽʩʮʷ ʫʧʨʘʚʣʥ̔ʥ̫   A / B ʥʘʧʨ. ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ ï ʧʘʨ. 2.1, 

¶ ʟʤʽʰʘʥʝ ʫʧʨʘʚʣʽʥʥʷ ï ʥʘʧʨ. ɿʘʜʘʪʯʠʢ ʯʘʩʪʦʪʠ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʠʛʥʘʣ ʉʊɸʈʊ / ʉʊʆʇ ʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʚ̔, 

¶ ʢʝʨʫʚʘʥʥʷ ʯʝʨʝʟ ʟʚ'ʷʟʦʢ RS-232/RS-485 (ʜʠʚ. ʨʦʟʜ̔ʣ 13), 

¶ ʟʘʚʜʘʥʥʷ ʯʘʩʪʦʪʠ ʟ ʚʠʭʦʜʫ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ (ʜʠʚ. ʨʦʟʜʽʣ 8), 

¶ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʙʫʜʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ PLC ʘʙʦ 
ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ (ʜʠʚ. ʨʦʟʜʽʣ 10 ʽ ʜʘʣʽ). 

4.2.7. ʂʦʥʬʽʛʫʨʘʮʽʷ ʮʠʬʨʦʚʠʭ ʪʘ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ ʪʘ ʚʠʭʦʜʽʚ 

Å ʎʠʬʨʦʚʽ ʚʭʦʜʠ 
ʋ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽ ʧʝʨʝʜʙʘʯʝʥʦ 6 ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ, ʧʦʟʥʘʯʝʥʠʭ ɺʭ.C1...ɺʭ.C6, ʧʦʟʥʘʯʝʥʠʭ ʥʘ ʢʣʝʤʥʽʡ ʢʦʣʦʜʮʽ ʚʽʜʧʦʚʽʜʥʦ 
DI1...DI6. ʇʦʜʘʯʘ ʥʘʧʨʫʛʠ 24 ɺ ʥʘ ʜʦʚʽʣʴʥʠʡ ʮʠʬʨʦʚʠʡ ʚʭʽʜ (ʢʣʝʤʥʽ ʟ'ʻʜʥʘʥʥʷ ï ʨʠʩ. 2.6) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 
ʡʦʛʦ ʚ ʩʪʘʥ ʣʦʛʽʯʥʦʾ 1. ʉʪʘʥ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ, ʱʦ ʜʽʻ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨ. 0.48 (ʨʠʩ. a 
ï ñ110000ò ʦʟʥʘʯʘʻ, ʱʦ ʥʘ ɺʭ.C1 ʪʘ ɺʭ.C2 ʧʦʜʘʥʦ ʥʘʧʨʫʛʫ 24 ɺ). 
ʎʠʬʨʦʚʽ ʚʭʦʜʠ ʥʝ ʤʘʶʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʽʥʬʦʨʤʫʶʪʴ ʧʨʦ ʾʭ ʬʫʥʢʮʽʾ. ʎʷ ʬʫʥʢʮʽʷ ʧʦʩʪʽʡʥʦ ʚʠʟʥʘʯʝʥʘ ʣʠʰʝ ʜʣʷ ñʩʪʘʨʪʫ 
ʜʠʩʪʘʥʮʽʡʥʦʛʦò (ʜʠʚ. ʪʘʙʣʠʮʶ 4.1) ʽ ñʙʣʦʢʫʚʘʥʥʷ ʪʝʨʤʽʯʥʦʛʦò ʜʣʷ ɺʭ.C6 ï ʜʠʚ. ʨʦʟʜʽʣ 4.4.4. ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʮʠʬʨʦʚʠʡ 
ʚʭʽʜ "ʚʠʙʠʨʘʻʪʴʩʷ" ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʬʫʥʢʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʮʽʻʾ ʬʫʥʢʮʽʾ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ: ʥʘʧʨ. ʱʦʙ ʚʠʙʠʨʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ɺʭ.C3 ʚʘʨʽʘʥʪ ʫʧʨʘʚʣʽʥʥʷ A ʘʙʦ B, ʥʝʦʙʭʽʜʥʦ ʧʘʨ. 2.1, ʷʢʠʡ 
ʚʠʨʽʰʫʻ ʧʨʦ ʚʠʙʽʨ ʚʘʨʽʘʥʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʟʥʘʯʝʥʥʷ ñ003 In.C3ñ çɺʭ.C3è ̫ʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.6. ʎʝ 
ʦʟʥʘʯʘʻ, ʱʦ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʩʚʦʻʥʥʷ ʮʴʦʤʫ ʮʠʬʨʦʚʦʤʫ ʚʭʦʜʫ ʦʜʥʦʯʘʩʥʦ ʙʽʣʴʰ ʥʽʞ ʦʜʥʽʻʾ ʬʫʥʢʮʽʾ. (ɯʥʰʠʡ ʧʘʨʘʤʝʪʨ 
ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʟʥʘʯʝʥʥʷ  ñɺʭ.ʉ3ò). 

 
ʈʠʩ. 4.7 ï ɿʯʠʪʫʚʘʥʥʷ ʩʪʘʥʫ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ (a)  

ʪʘ ʚʠʭʦʜʽʚ (b) 
 

 
ʈʠʩ. 4.8 ï ɺʠʙʽʨ ʚʘʨʽʘʥʪʘ ʫʧʨʘʚʣʽʥʥʷ A/B ʟʘ ʜʦʧʦʤʦʛʦʶ 

ɺʭ.C3 
 

Å ɸʥʘʣʦʛʦʚʽ ʚʭʦʜʠ 
ɺ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽ ʧʝʨʝʜʙʘʯʝʥʦ ʪʨʠ ʘʥʘʣʦʛʦʚʽ ʚʭʦʜʠ: ɺʭ.ɸ0, ɺʭ.ɸ1 ʽ ɺʭ.ɸ2, ʷʢʽ ʥʘ ʢʣʝʤʥʽʡ ʢʦʣʦʜʮʽ ʧʦʟʥʘʯʝʥʽ ʚʽʜʧʦʚʽʜʥʦ 
AI0, AI1 ʽ AI2. ɼʚʘ ʟ ʥʠʭ (ɺʭ.A1 ʽ ɺʭ.A2) ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢ ʚ ʨʝʞʠʤʽ ʫʧʨʘʚʣʽʥʥʷ ʟʘ ʥʘʧʨʫʛʦʶ 0(2)...10 ɺ, ʪʘʢ ʽ ʚ ʨʝʞʠʤʽ 
ʫʧʨʘʚʣʽʥʥʷ ʟʘ ʩʪʨʫʤʦʤ 0(4)...20 ʤA. ɺʠʙʽʨ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʣʷ ʮʠʭ ʚʭʦʜʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʤʠʯʦʢ J3 i J4. 
ɺʭʽʜ ɺʭ.ɸ0 ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʣʠʰʝ ʚ ʨʝʞʠʤʽ ʫʧʨʘʚʣʽʥʥʷ ʟʘ ʥʘʧʨʫʛʦʶ. ɼʦ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ ʤʦʞʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 
ʧʨʠʻʜʥʘʪʠ ʧʦʪʝʥʮʽʦʤʝʪʨ ʯʠ ʜʞʝʨʝʣʦ ʥʘʧʨʫʛʠ (ʩʪʨʫʤʫ) ï ʜʠʚ. ʨʠʩ. 2.7. ʋ ʪʘʙʣʠʮʽ ʟʽʩʪʘʚʣʝʥʦ ʧʘʨʘʤʝʪʨʠ, ʱʦ 
ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. ɿʘ ʘʥʘʣʦʛʽʻʶ ʟ ʮʠʬʨʦʚʠʤʠ ʚʭʦʜʘʤʠ ʘʥʘʣʦʛʦʚʽ ʚʭʦʜʠ 
ʥʝ ʤʘʶʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʽʥʬʦʨʤʫʶʪʴ ʧʨʦ ʾʭ ʬʫʥʢʮʽʾ ʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽ, ʘ ñʚʠʙʠʨʘʶʪʴʩʷò ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʬʫʥʢʮʽʾ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ ʫʧʨʘʚʣʽʥʥʷ (ʜʠʚ. ʨʠʩ. 4.9). 

ʋʚʘʛʘ: ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʱʦ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4.9b ʥʝʦʙʭʽʜʥʦ ʘʢʪʠʚʫʚʘʪʠ ʬʫʥʢʮʽʶ çʇʦʚʥʠʭ ʧʦʢʘʞʯʠʢʽʚè 
- ʜʠʚ. ʨʦʟʜʽʣ 11.3 ʄʦʜʠʬʽʢʘʮʽʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʩʪʦʨ. 60. 

 
ʈʠʩ. 4.9 ï ɸʥʘʣʦʛʦʚʠʡ ʚʭʽʜ ɺʭ.A1 (a) ʘʙʦ ɸʥʘʣʦʛʦʚʠʡ ɿʘʜʘʪʯʠʢ ɿʘʜ.A1 (b), 
ʦʙʨʘʥʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʫ ʚʘʨʽʘʥʪʽ ʫʧʨʘʚʣʽʥʥʷ A 

ʊʘʙʣʠʮ ̫4.3 ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 

ʇʘʨʘʤʝʪʨ ʌʫʥʢʮʽ̫ ʆʧʠʩ 

2.40 ʂʦʥʬ̔ʛʫʨʘʮʽ̫ ʜ̔ʘʧʘʟʦʥʫ 
ɺʭ.ɸ0 

ɺʠʙʽʨ ʜʽʘʧʘʟʦʥʫ ʚʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ. 0-10 ɺ, 2-10 ɺ, 10-0 ɺ ( ʥ̔ʚʝʨʩʽ̫), 10-2 ɺ. 

2.41 

 
ʂʦʥʬʽʛʫʨʘʮʽʷ ʜʽʘʧʘʟʦʥʫ 
ɺʭ.ɸ1 

 

ʈʝʞʠʤ ʟʘ ʥʘʧʨʫʛʦʶ/ʟʘ ʩʪʨʫʤʦʤ: 
0-10 ɺ / 0-20 ʤɸ, 10-0 ɺ / 20-0 ʤɸ, 2-10 ɺ / 4-20 ʤɸ, 10-2 ɺ / 20-4 ʤɸ. 
ɺʠʙʽʨ ʨʝʞʠʤʫ ʟʘ ʥʘʧʨʫʛʦʶ/ʟʘ ʩʪʨʫʤʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʤʠʯʦʢ J3 ʽ J4 
(ʨʠʩ. 2.6 ʥʘ ʩʪʦʨ.). 
ʇʦʟʥʘʯʝʥʥ̫  0-10 ɺ, 10-0 ɺ, 2-10 ɺ ʪʘ 10-2 ɺ ̒ ʩʧʽʣʴʥʠʤʠ ʜʣʷ ʦʙʦʭ ʨʝʞʠʤʽʚ, ʪʦʙʪʦ,  
 

 

 

 

 

 

 



ʂʦʥʬʽʛʫʨʘʮʽʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ  
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ʇʘʨʘʤʝʪʨ ʌʫʥʢʮʽʷ ʆʧʠʩ 

2.42 ʂʦʥʬʽʛʫʨʘʮʽʷ ʜʽʘʧʘʟʦʥʫ 
ɺʭ.ɸ2 

ʷʢʱʦ ʧʝʨʝʩʪʘʚʠʪʠ ʧʝʨʝʤʠʯʢʫ ʚ ʨʝʞʠʤ ʩʪʨʫʤʫ, ʪʦ ʚʠʭʽʜ ʧʨʘʮʶʻ ʚ ʮʴʦʤʫ ʨʝʞʠʤʽ, 
ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʨʦʜʦʚʞʫʻ ʚʠʩʚʽʯʫʚʘʪʠʩʴ ʨʝʞʠʤ ʜʽʘʧʘʟʦʥ ʥʘʧʨʫʛʠ. 
ʋ ʨʝʞʠʤʽ ʩʪʨʫʤʫ 0-10ɺ ʦʟʥʘʯʘʻ ʜʽʘʧʘʟʦʥ 0-20ʤɸ, 10-0ɺ ʦʟʥʘʯʘʻ 20-0ʤɸ, 
2-10ɺ ʦʟʥʘʯʘʻ 4-20ʤɸ, ʘ 10-2ɺ ʦʟʥʘʯʘʶʪʴ 20-4ʤɸ. 
ʇʨʠʢʣʘʜ: ʱʦʙ ʦʪʨʠʤʘʪʠ ɺʭ.ɸ1 ʚ ʨʝʞʠʤʽ ʩʪʨʫʤʫ ʟ ʜʽʘʧʘʟʦʥʦʤ 4-20ʤɸ ʩʣʽʜ: 
1. ɺʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʝʨʝʤʠʯʢʫ ʚʠʙʦʨʫ ʨʝʞʠʤʫ ʨʦʙʦʪʠ (ʤʘʣ. 
2.6 ʥʘ ʩʪʦʨ.20). 
2. ʋ ʧʘʨ. 2.41 ʚʠʙʨʘʪʠ 2-10ɺ 

2.49 
ʉʪʘʣʘ ʯʘʩʫ ʬʽʣʴʪʨʫ 
ʩʠʛʥʘʣʫ ʫʧʨʘʚʣʽʥʥʷ 
ɺʭ.A0 

 
2.50 ƄƄƄƄ || ƄƄƄƄ ɺʭ.A1 ʊʝ ʞ ʩʘʤʝ 
2.51 ƄƄƄƄ || ƄƄƄƄ ɺʭ.A2 ʊʝ ʞ ʩʘʤʝ 

0.40 ɿʥʘʯʝʥʥʷ ɺʭ.A0 [%] ʊɯʃʔʂʀ ɼʃʗ ʇɽʈɽɻʃʗɼʋ. ɿʥʘʯʝʥʥʷ ɺʭ.A0 ʫ [%]. ʅʘʧʨʠʢʣʘʜ ʜʽʘʧʘʟʦʥʫ 0...10 ɺ ʥʘʧʨʫʟʽ 5 
ɺ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨ. 0.40=50.0 % 

0.41 ɿʥʘʯʝʥʥʷ ɺʭ.A1 [%] ʊɯʃʔʂʀ ɼʃʗ ʇɽʈɽɻʃʗɼʋ. ɿʥʘʯʝʥʥʷ ɺʭ.A1 ʚ [%]. ʅʘʧʨʠʢʣʘʜ ʜʽʘʧʘʟʦʥʫ 0...10 ɺ ʥʘʧʨʫʟʽ 
5 ɺ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨ. 0.41=50.0 % 

0.42 ɿʥʘʯʝʥʥʷ ɺʭ.A2 [%] ʊɯʃʔʂʀ ɼʃʗ ʇɽʈɽɻʃʗɼʋ. ɿʥʘʯʝʥʥʷ ɺʭ.A2 ʚ [%].ʅʘʧʨʠʢʣʘʜ ʜʽʘʧʘʟʦʥʫ 0...10 ɺ ʥʘʧʨʫʟʽ 5 
ɺ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨ. 0.42=50.0 % 

3.23 
ʈʝʘʢʮʽʷ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 
ʩʠʛʥʘʣʫ ʥʘ 
ɸʥʘʣʦʛʦʚʦʤʫ ɺʭʦʜʽ 

ʋ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ 2...10 ɺ, 10...2 ɺ, 4...20 ʤA ʽ 20...4 ʤA ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʦʚʝʜʽʥʢʫ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʚʧʘʜʝ ʥʠʞʯʝ 1 ɺ ʘʙʦ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʚʧʘʜʝ 
ʥʠʞʯʝ 2 ʤA. (ɼʠʚ. ʜʦʜʘʪʦʢ C ï ʧʘʨ. 3.23). 

ɺ ʩʪʨʫʢʪʫʨʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʝʨʝʜʙʘʯʝʥʦ ʪʘʢʦʞ ɸʥʘʣʦʛʦʚʽ ʟʘʜʘʪʯʠʢʠ. ɸʥʘʣʦʛʦʚʽ ʟʘʜʘʪʯʠʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʽ ʟ 
ɸʥʘʣʦʛʦʚʠʤʠ ɺʭʦʜʘʤʠ, ʚʽʜ ʷʢʠʭ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʠʤ, ʱʦ ʤʘʶʪʴ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʥʝʩʫʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʥʘʯʝʥʥʷ ʾʭ offsetu 
ʪʘ ʰʢʘʣʠ. ɿʘʟʚʠʯʘʡ ɸʥʘʣʦʛʦʚʽ ʟʘʜʘʪʯʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʷʢ ʚʭʦʜʠ ʜʣʷ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ, ʦʜʥʘʢ ʚʦʥʠ ʤʦʞʫʪʴ 
ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʚʭʦʜʠ ʜʣʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ PLC ʘʙʦ ʧʽʩʣʷ ʨʦʟʰʠʨʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʧʘʨʘʤʝʪʨʽʚ (ʜʠʚ. ʨʦʟʜʽʣ 11.3) 
ʷʢ ʢʝʨʫʶʯʽ ʟʥʘʯʝʥʥʷ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʫʧʨʘʚʣʽʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʨʠʩ . b). ʋ ʪʘʙʣʠʮʽ 4.4 ʥʘʚʝʜʝʥʦ 
ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ ɸʥʘʣʦʛʦʚʠʭ ɿʘʜʘʪʯʠʢʽʚ ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʟʥʘʯʝʥʥʷ ɿʘʜ.ɸ ʚʽʜ ɺʭ.ɸ. 

ʊʘʙʣʠʮ ̫4.4 ï ɸʥʘʣʦʛʦʚ ̔ɿʘʜʘʪʯʠʢʠ 

ʇʘʨʘʤʝʪʨ ʌʫʥʢʮʽ̫ ʆʧʠʩ 

2.43 ʐʢʘʣʘ  ɿʘʜ. 
A0 

ɿʥʘʯʝʥʥ ̫ʫ  [%] : -500.0 ... 500.0 % 

2.44 ʐʢʘʣʘ  ɿʘʜ. 
A1 

ɿʥʘʯʝʥʥ ̫ʫ [%] : -500.0 ... 500.0 % 

2.45 ʐʢʘʣʘ ɿʘʜ.A2 ɿʥʘʯʝʥʥ ̫ʫ [%] : -500.0 ... 500.0 % 

2.46 Offset ɿʘʜ.A0 ɿʥʘʯʝʥʥ ̫ʫ [%] : -500.0 ... 500.0 % 

2.47 Offset ɿʘʜ.A1 ɿʥʘʯʝʥʥ ̫ʫ [%] : -500.0 ... 500.0 % 

2.48 Offset ɿʘʜ.A2 ɿʥʘʯʝʥʥ ̫ʫ [%] : -500.0 ... 500.0 % 

0.45 ɿʥʘʯʝʥʥ ̫
ɿʘʜ.A0 [%] 

ɿʘʜ.A0 = (ʧʘʨ. 2.46+ ʧʘʨ. 2.43* ɺʭ.A0/100.0 %), 
ʥʘʧʨʠʢʣʘʜ: ʢʦʣʠ ʧʘʨ. 2.46= 20.0 %, ʧʘʨ. 2.43= 50 % ʪʘ ɺʭ.A0 = 30.0 % 
                  ʪʦʜ:̔ ɿʘʜ.A0 = 20.0 % + 50.0 % * 30.0 % / 100.0 % = 35.0 % 
ʊɯʃʔʂʀ ɼʃʗ ʇɽʈɽɻʃʗɼʋ 

0.46 ɿʥʘʯʝʥʥ ̫
ɿʘʜ.A1 [%] 

ɿʘʜ.A1 = (ʧʘʨ. 2.47+ʧʘʨ. 2.44* ɺʭ.A1/ 100.0 %) 
ʊɯʃʔʂʀ ɼʃʗ ʇɽʈɽɻʃʗɼʋ 

0.47 ɿʥʘʯʝʥʥ ̫
ɿʘʜ.A2 [%] 

ɿʘʜ.A2 = (ʧʘʨ. 2.48+ ʧʘʨ. 2.45* ɺʭ.A2/ 100.0 %) 
ʊɯʃʔʂʀ ɼʃʗ ʇɽʈɽɻʃʗɼʋ 

Å ʎʠʬʨʦʚʽ ʚʠʭʦʜʠ (ʨʝʣʝ) 

ɺ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽ ʧʝʨʝʜʙʘʯʝʥʦ 4 ʮʠʬʨʦʚʽ ʚʠʭʦʜʠ: 

¶ 3 ʨʝʣʝʡʥʽ ʚʠʭʦʜʠ: ɺʭ.ʎ1, ɺʭ.ʎ2 ʪʘ ɺʭ.ʎ3, ʷʢʽ ʧʦʟʥʘʯʝʥʽ K1, K2 i K3, 

¶ 1 ʪʨʘʥʟʠʩʪʦʨʥʠʡ ʚʠʭʽʜ ʪʠʧʫ Ăʚʽʜʢʨʠʪʠʡ ʢʦʣʝʢʪʦʨò ɺʭ.ʎ4, ʧʦʟʥʘʯʝʥʠʡ ʷʢ D0. 
 
ʂʦʞʝʥ ʮʠʬʨʦʚʠʡ ʚʠʭʽʜ ʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʜʦ ʜʚʦʭ ʧʨʦʛʨʘʤʦʚʘʥʠʭ ʬʫʥʢʮʽʡ. ʋ ʪʘʙʣʠʮʽ 4.5 ʥʘʚʝʜʝʥʦ 
ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʩʣʫʞʘʪʴ ʜʣʷ ʚʠʙʦʨʫ ʬʫʥʢʮʽʡ ʮʠʬʨʦʚʠʭ ʚʠʭʦʜʽʚ. 
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ʇʘʨʘʤ. ʎʠʬʨʦʚʠʡ ʚʭʽʜ ɿʥʘʯʝʥʥʷ ʇʨʠʤ̔ʪʢʘ 

2.90 ʈʝʣʝ K1 
(ɺʠʭ.ʎ1) 

ɺʠʙʽʨ ʌʫʥʢʮʽʾ 1 
ʉʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʠʭʦʜʫ ʚʽʜʧʦʚʽʜʘʻ ʣʦʛʽʯʥʽʡ ʩʫʤʽ ʟʥʘʯʝʥʴ 
ʦʙʦʭ ʬʫʥʢʮʽʡ ʟʛʽʜʥʦ ʟ ʪʘʙʣʠʮʝʶ  
ʌʫʥʢʮʽʷ 1           ʌʫʥʢʮʽʷ 2                ʉʪʘʥ ʚʠʭʦʜʫ 

0                    0                           0 
1                    0                           1 
0                    1                           1 
1                    1                           1 

2.91 ɺʠʙʽʨ ʌʫʥʢʮʽʾ 2 

2.92 ʈʝʣʝ K2 
(ɺʠʭ.ʎ2) 

ɺʠʙʽʨ ʌʫʥʢʮʽʾ 1 

2.93 ɺʠʙʽʨ ʌʫʥʢʮʽʾ 2 

2.94 ʈʝʣʝ K3 
(ɺʠʭ.ʎ3) 

ɺʠʙʽʨ ʌʫʥʢʮʽʾ 1 

2.95 ɺʠʙʽʨ ʌʫʥʢʮʽʾ 2 

2.96 
ɺʽʜʢʨʠʪʠʡ ʢʦʣʝʢʪʦʨ (ɺʠʭ.ʎ4) 

ɺʠʙʽʨ ʌʫʥʢʮʽʾ 1 

2.97 ɺʠʙʽʨ ʌʫʥʢʮʽʾ 2 

ʇʝʨʝʣʽʢ ʤʦʞʣʠʚʠʭ ʬʫʥʢʮʽʡ ʤʽʩʪʠʪʴʩʷ ʚ ʦʧʠʩʽ ʧʘʨʘʤʝʪʨʽʚ ï ɼʦʜʘʪʦʢ C. 

ɿʤʽʥʦʶ ʧʘʨʘʤʝʪʨʽʚ ʫ ʪʘʙʣʠʮʽ ʤʦʞʥʘ ʨʦʟʰʠʨʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʫʧʨʘʚʣʽʥʥʷ ʚʠʭʦʜʘʤʠ 
ʨʝʣʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ PLC. ʋ ʚʘʨʽʘʥʪʽ ʋʧʨʘʚʣʽʥʥʷ ʅʘʩʦʩʘʤʠ ʢʦʥʬʽʛʫʨʘʮʽʷ ʮʠʬʨʦʚʠʭ 
ʚʠʭʦʜʽʚ ʚʽʜʧʦʚʽʜʘʻ ʫʧʨʘʚʣʽʥʥʶ ʛʨʫʧʦʶ ʢʦʥʪʘʢʪʦʨʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʦʢʨʝʤʽ ʥʘʩʦʩʠ. 

Å ɸʥʘʣʦʛʦʚ ̔ʚʠʭʦʜʠ 

ɺ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʦ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ ʜʚʦʭ ʘʥʘʣʦʛʦʚʠʭ ʚʠʭʦʜʽʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ɺʠʭ.ɸ1 ʪʘ 
ɺʠʭ.A2, ʧʦʟʥʘʯʝʥʠʭ ʥʘ ʢʣʝʤʥʽʡ ʢʦʣʦʜʮʽ ʚʽʜʧʦʚʽʜʥʦ AO1 ʪʘ AO2. ʆʙʠʜʚʘ ʚʠʭʦʜʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʨʝʞʠʤʽ ʟʘ ʥʘʧʨʫʛʦʶ 
0-10 ɺ (2-10 ɺ) ʘʙʦ ʟʘ ʩʪʨʫʤʦʤ 0-20 ʤA (4-20 ʤA), ʚʠʙʽʨ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʧʝʨʝʤʠʯʦʢ - ʜʠʚ.ʨʠʩ. 2.6. 

ʋʚʘʛʘ: ɸʥʘʣʦʛʦʚʽ ʚʠʭʦʜʠ ʚ ʨʝʞʠʤʽ ʟʘ ʥʘʧʨʫʛʦʶ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʚʘʥʪʘʞʝʥʽ ʥʘ ʨʝʟʠʩʪʦʨʠ ʚʝʣʠʯʠʥʦʶ ʥʝ ʤʝʥʰʝ 10 kʆʤ. 

ʊʘʙʣʠʮ ̫4.6 ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ ʘʥʘʣʦʛʦʚʠʭ ʚʠʭʦʜʽʚ 

ʇʘʨʘʤʝʪʨ ʌʫʥʢʮʽ̫ ʆʧʠʩ 
2.80 ɺʠʙʽʨ ʩʠʛʥʘʣʫ ʜʣʷ ɺʠʭA1 ʇʦʜʨʦʙʠʮʽ ʫ ɼʦʜʘʪʢʫ C 
2.81 ɺʠʙʽʨ ʩʠʛʥʘʣʫ ʜʣʷ ɺʠʭ.A2 ʇʦʜʨʦʙʠʮʽ ʫ ɼʦʜʘʪʢʫ C 

2.82 

 
 
ʂʦʥʬ̔ʛʫʨʘʮʽ̫ ʜ̔ʘʧʘʟʦʥʫ 
ɺʠʭ.A1 

 
 

ʈʝʞʠʤ ʟʘ ʥʘʧʨʫʛʦʶ/ʟʘ ʩʪʨʫʤʦʤ: 0-10 ɺ / 0-20 ʤɸ, 10-0 ɺ / 20-0 ʤɸ, 2-10 ɺ / 4-20 ʤɸ, 
10-2 ɺ / 20-4 ʤɸ. 

 
ɺʠʙʽʨ ʨʝʞʠʤʫ ʟʘ ʥʘʧʨʫʛʦʶ/ʟʘ ʩʪʨʫʤʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʤʠʯʦʢ J1ʪʘ 
J2 (ʨʠʩ. 2.6 ʥʘ ʩʪʦʨ.20 ). 

 
ʇʦʟʥʘʯʝʥʥʷ 0-10 ɺ, 10-0 ɺ, 2-10 ɺ ʽ 10-2 ɺ ʻ ʟʘʛʘʣʴʥʠʤʠ ʜʣʷ ʦʙʦʭ ʨʝʞʠʤʽʚ, ʪʦʙʪʦ, 
ʷʢʱʦ ʧʝʨʝʩʪʘʚʠʪʠ ʧʝʨʝʤʠʯʢʫ ʚ ʨʝʞʠʤ ʟʘ ʩʪʨʫʤʦʤ, ʪʦ ʚʠʭʽʜ ʧʨʘʮʶʻ ʚ ʮʴʦʤʫ 
ʨʝʞʠʤʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʨʦʜʦʚʞʫʻ ʚʠʩʚʽʯʫʚʘʪʠʩʷ ʨʝʞʠʤ ʜʽʘʧʘʟʦʥ ʥʘʧʨʫʛʠ. ʋ 
ʨʝʞʠʤʽ ʟʘ ʩʪʨʫʤʦʤ 0-10 ɺ ʦʟʥʘʯʘʻ ʜʽʘʧʘʟʦʥ 0-20 ʤɸ, 10-0 ɺ ʦʟʥʘʯʘʻ 20-0 ʤɸ, 2-10 ɺ - 
4-20 ʤɸ, ʘ 10-2 ɺ ʦʟʥʘʯʘʶʪʴ 20-4 ʤɸ. 

 
ʇʨʠʢʣʘʜ: ʱʦʙ ʦʪʨʠʤʘʪʠ ɺʠʭ.ɸ1 ʚ ʨʝʞʠʤʽ ʟʘ ʩʪʨʫʤʦʤ ʟ ʜʽʘʧʘʟʦʥʦʤ 4-20 ʤɸ ʩʣʽʜ: 
1. ɺʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʝʨʝʤʠʯʢʫ ʚʠʙʦʨʫ ʨʝʞʠʤʫ ʨʦʙʦʪʠ (ʨʠʩ. 2.6 ʥʘ 
ʩʪʦʨ.20). 
2. ɺ ʧʘʨ. 2.82 ʦʙʨʘʪʠ 2-10 ɺ 

2.83 ʂʦʥʬ̔ʛʫʨʘʮʽ̫ ʜ̔ʘʧʘʟʦʥʫ 
ɺʠʭ.ɸ2 

2.84 

 

0 ... 500.0 %. ʉʪʘʥʜʘʨʪʥʦ 100.0 % 

 
ɼʣʷ ʢʦʥʬʛ̔ʫʨʘʮʽʾ 0-10 ɺ ʟʥʘʯʝʥʥʁ  ʥʘʧʨʫʛʠ 10 ɺ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʷ ʩʠʛʥʘʣʫ 1000 ʧʨʠ 
ʰʢʘʣ̔, ʚʩʪʘʥʦʚʣʝʥʥʡ̔ ʥʘ 100.0 %. 

 
ɼʣʷ ʰʢʘʣʠ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʥʘ 50.0 %, ʱʦʙ ʦʪʨʠʤʘʪʠ 10 ɺ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʟʥʘʯʝʥʥʷ 
ʩʠʛʥʘʣʫ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 2000. ɸʥʘʣʦʛʽʯʥʦ ʜʣʷ ʰʢʘʣʠ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʥʘ 200.0 %, ʱʦʙ 
ʦʪʨʠʤʘʪʠ 10 ɺ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʟʥʘʯʝʥʥʷ ʩʠʛʥʘʣʫ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 500. 

 
ɿʥʘʯʝʥʥʷ ʩʠʛʥʘʣʫ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ ʦʙʨʘʥʦʾ ʚʝʣʠʯʠʥʠ ʙʝʟ ʢʦʤʠ ʧʝʨʝʜ ʾʾ 
ʜʨʽʙʥʦʶ ʯʘʩʪʠʥʦʶ, ʥʘʧʨʠʢʣʘʜ: 
12.5 % = 125   2.43 A = 243   375 ɺ = 375 
ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʩʠʛʥʘʣ  (ʟʥʘʯʝʥʥ  ̫ʩʪʨʫʤʫ) ʩʢʣʘʜʘʻ 11.7 A, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 
ʯʠʩʣʫ 117, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ: 
ʥʘʧʨʫʛʘ = ʰʢʘʣʘ * ʩʠʛʥʘʣ / 1000 
ʥʘʧʨʫʛʘ = 100.0 % * 117 / 1000 = 11.7 % (0...10 ɺ) = 1.17 ɺ 

2.85 ʐʢʘʣʘ ɺʠʭ.A2 0 ... 500.0 %.ʉʪʘʥʜʘʨʪʥʦ 100.0 %, (ʜʠʚ. ʚʠ ʝɦ) 
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ʇʘʨʘʤʝʪʨ ʌʫʥʢʮʽʷ ʆʧʠʩ 

2.86 

ʇʦʩʪʽʡʥʘ ʯʘʩʫ ʬʽʣʴʪʨʘ 
ʫʧʨʘʚʣʽʥʥʷ ʩʠʛʥʘʣʫ ɺʠʭ.ɸ1 

3ʌʽʣʴʪʨ ʘʥʘʣʦʛʦʚʦʛʦ ʚʠʭʦʜʫ ɺʠʭ.A1. 
ʇʦʜʨʦʙʠʮʽ ï ɼʦʜʘʪʦʢ C 

 
 
 

 

2.87 
ʇʦʩʪʽʡʥʘ ʯʘʩʫ ʬʽʣʴʪʨʫ 
ʫʧʨʘʚʣʽʥʥʷ ʩʠʛʥʘʣʫ  
ɺʠʭ.ɸ2 

ʌʽʣʴʪʨ ʘʥʘʣʦʛʦʚʦʛʦ ʚʠʭʦʜʫ ɺʠʭ.A2. ʇʦʜʨʦʙʠʮʽ ï ɼʦʜʘʪʦʢ C 

0.43 
ɺʠʭ.ɸ1 
ɿʥʘʯʝʥʥʷ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʠʭʦʜʫ 1 

0...100.0 % ʊɯʃʔʂʀ ʇɽʈɽɻʃʗɼ 
ɺʠʭ.ɸ1 = ɸʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ (ʩʠʛʥʘʣ * ʰʢʘʣʘ ɺʠʭ.A1 / 1000) 

0.44 
ɺʠʭ.ɸ2 
ɿʥʘʯʝʥʥʷ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʠʭʦʜʫ 2 

0...100.0 % ʊɯʃʔʂʀ ʇɽʈɽɻʃʗɼ 
ɺʠʭ.ɸ2 = ɸʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ (ʩʠʛʥʘʣ * ʰʢʘʣʘ ɺʠʭ.A2 / 1000) 

4.3. ʂʦʥʬ̔ʛʫʨʘʮʽ̫  ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 

4.3.1. ʌʦʨʤʫʚʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʩʧʦʩʦʙʠ ʛʘʣʴʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 

ɼʠʥʘʤʽʢʘ ʚʠʟʥʘʯʘʻ ʪʝʤʧ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ï ʩʪʘʨʪʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ, ʰʚʠʜʢʦʩʪʽ ʨʝʚʝʨʩʫ. ʋ 
ʧʝʨʝʪʚʦʨʶʚʘʯʽ MFC710 ʚʠʢʦʨʠʩʪʘʥʘ ʩʠʩʪʝʤʘ ʚʠʙʦʨʫ ʜʠʥʘʤʽʢʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʩʝʨʝʜ ʜʚʦʭ ʜʦʩʪʫʧʥʠʭ ʚʘʨʽʘʥʪʽʚ, ʷʢʽ 
ʥʘʟʚʘʥʽ ɼʀʅɸʄɯʂɸ 1 ʪʘ ɼʀʅɸʄɯʂɸ 2. 

ʏʘʩ ʚʢʘʟʘʥʠʡ ʫ ʧʘʨ.1.30...1.33 ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʨʠʩʢʦʨʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʽʩʣʷ ʢʦʤʘʥʜʠ ʉʊɸʈʊ, ʘ ʪʘʢʦʞ ʧʦʚʝʨʥʝʥʴ 
(ʫʧʦʚʽʣʴʥʝʥʥʷ + ʧʨʠʩʢʦʨʝʥʥʷ). ʏʘʩ ʚʢʘʟʘʥʠʡ ʫ ʧʘʨ.1.34 ʩʪʦʩʫʻʪʴʩʷ ʯʘʩʫ ʫʧʦʚʽʣʴʥʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʽʩʣʷ ʢʦʤʘʥʜʠ 
ʉʊʆʇ. ʗʢʱʦ ʧʘʨ. 1.34 ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ 0.0, ʪʦ ʯʘʩ ʫʧʦʚʽʣʴʥʝʥʥʷ (ʧʘʨ. 1.31 ʘʙʦ 1.33) ʻ ʦʜʥʦʯʘʩʥʦ ʯʘʩʦʤ ʟʫʧʠʥʢʠ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʽʩʣʷ ʢʦʤʘʥʜʠ ʉʊʆʇ. 

ʧʘʨ 1.30 ï ʇʨʠʩʢʦʨʝʥʥʷ 1 ï ʯʘʩ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜ 0 ɻʮ 
ʜʦ 50 ɻʮ (ɼʠʥʘʤʽʢʘ1) 
ʧʘʨ 1.31 ï ʋʧʦʚʽʣʴʥʝʥʥʷ 1 ï ʯʘʩ ʫʧʦʚʽʣʴʥʝʥʥʷ ʚʽʜ 50 
ɻʮ ʜʦ 0 ɻʮ (ɼʠʥʘʤʽʢʘ 1) 
ʧʘʨ 1.32 ï ʇʨʠʩʢʦʨʝʥʥʷ 2 ï ʯʘʩ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜ 0 ɻʮ 
ʜʦ 50 ɻʮ (ɼʠʥʘʤʽʢʘ 2) 
ʧʘʨ 1.33 ï ʋʧʦʚʽʣʴʥʝʥʥʷ 2 ï ʯʘʩ ʫʧʦʚʽʣʴʥʝʥʥʷ ʚʽʜ 50 
ɻʮ ʜʦ 0 ɻʮ (ɼʠʥʘʤʽʢʘ 2) 
ʧʘʨ 1.34 ï ʋʧʦʚʽʣʴʥʝʥʥʷ ʉʪʦʧ    

¶  ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʙʽʣʴʰʝ ʥʫʣʷ, ʪʦ ʚʽʥ 
ʚʠʟʥʘʯʘʻ ʯʘʩ ʫʧʦʚʽʣʴʥʝʥʥʷ ʚʽʜ 50 ɻʮ ʜʦ 0 ɻʮ 
ʧʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʢʦʤʘʥʜʠ ʉʊʆʇ (ʥʘʧʨʠʢʣʘʜ ʟ 
ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ, ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ, 
ʚʥʫʪʨʽʰʥʴʦʛʦ ʇʃʂ, ʧʦ RS). 

¶  ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʜʦʨʽʚʥʶʻ 0.0, ʪʦ ʮʝʡ 
ʧʘʨʘʤʝʪʨ ʥʝʘʢʪʠʚʥʠʡ, ʘ ʯʘʩ ʫʧʦʚʽʣʴʥʝʥʥʷ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʫ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚ ʘʢʪʠʚʥʽʡ 
ʜʠʥʘʤʽʮʽ (ʧʘʨ.1.31 ʘʙʦ ʧʘʨ.1.33); 

ʧʘʨ 1.35 ï ʂʨʠʚʘ S ï ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʧʣʘʚʥʠʡ 
ʧʦʯʘʪʦʢ ʽ ʢʽʥʝʮʴ ʧʨʠʩʢʦʨʝʥʥʷ ʪʘ ʫʧʦʚʽʣʴʥʝʥʥʷ 
ʧʘʨ 1.36 ï ɺʠʙʽʨ ɼʀʅɸʄɯʂʀ ï ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ 
ʜʽʶʯʠʡ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʘʨʽʘʥʪ ʜʠʥʘʤʽʢʠ 1 ʘʙʦ 2. 
ʄʦʞʥʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʪʠ, ʱʦʙ ʚʠʙʽʨ ʜʠʥʘʤʽʢʠ 
ʟʜʽʡʩʥʶʚʘʚʩʷ ʯʝʨʝʟ ʦʜʠʥ ʽʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ. 

 
ʈʠʩ. 4.10 ʘ) ɯʣʶʩʪʨʘʮʽʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʜʠʥʘʤʽʢʫ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʪʘ ʩʧʦʩʽʙ ʟʫʧʠʥʝʥʥʷ ʜʚʠʛʫʥʘ. 
ʈʠʩ. 4.10 ʙ) ɯʣʶʩʪʨʘʮʽʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʤʽʥʽʤʘʣʴʥʠʡ 

ʯʘʩ ʩʪʦʧʘ ʪʘ ʫʧʦʚʽʣʴʥʝʥʥʷ ʟʘʜʘʪʯʠʢʘ. 

ʋɺɸɻɸ: 
ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʘʥʘʜʪʦ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ ʨʦʟʛʦʥʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʚʘʨʽʾ "ʚʝʣʠʢʠʡ ʩʪʨʫʤ" ʧʨʠ ʨʦʟʛʦʥʽ, ʦʩʦʙʣʠʚʦ ʧʨʠ 
ʚʝʣʠʢʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʜʚʠʛʫʥʘ. 

ɯʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʚ ʩʝʢʫʥʜʘʭ ʤʽʥʽʤʘʣʴʥʦʛʦ ʯʘʩʫ ʩʪʦʧʫ, ʘ ʪʘʢʦʞ ʫʧʦʚʽʣʴʥʝʥʥʷ ʟʘʜʘʪʯʠʢʘ (ʨʠʩ.4.10 ʙ). 
ʧʘʨ 1.68 ï ʤʽʥ. ʯʘʩ ʤʽʞ ʟʫʧʠʥʢʦʶ ʪʘ ʧʦʚʪʦʨʥʠʤ ʩʪʘʨʪʦʤ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, 
ʧʘʨ. 2.16 - ʫʧʦʚʽʣʴʥʝʥʥʷ ʫʚʽʤʢ. ʟʘʜʘʪʯ. - ʮʝ ʪʠʤʯʘʩʦʚʘ ʟʘʪʨʠʤʢʘ ʫʚʽʤʢʥʝʥʥʷ ʟʘʜʘʪʯʠʢʘ. 
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4.3.2. ʌʦʨʤʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ U/f 

ʋ ʨʝʞʠʤʘʭ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ U/f ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʪʠʧ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ð ʨʠʩ. 4.11. ʋ ʨʝʞʠʤʘʭ ʚʝʢʪʦʨʥʦʛʦ 
ʫʧʨʘʚʣʽʥʥʷ (ɺʝʢʪʦʨ 1 ʪʘ ɺʝʢʪʦʨ 2) ʧʘʨʘʤʝʪʨʠ ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ U/f ʥʝ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ. 

 

ʈʠʩ. 4.11 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʥʽʡʥʘ ʪʘ ʢʚʘʜʨʘʪʠʯʥʘ (a), ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ U/f (b) 

ʆʩʥʦʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʻ ʧʘʨ. 1.20 ñʈʝʞʠʤ ʨʦʙʦʪʠò: 

¶ ʈʝʞʠʤ U/f ʣʥ̔̔ʡʥʠʡ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʤ, ʜʝ ʽʩʥʫʻ ʧʦʩʪʽʡʥʠʡ ʤʦʤʝʥʪ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʠʡ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʰʚʠʜʢʦʩʪʽ. 

¶ ʈʝʞʠʤ U/f ʢʚʘʜʨʘʪʠʯʥʠʡ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʤ, ʜʝ ʤʦʤʝʥʪ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʨʦʩʪʘʻ ʟʘ ʢʚʘʜʨʘʪʠʯʥʠʤ ʟʘʢʦʥʦʤ ʚʽʜ 
ʰʚʠʜʢʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʚʝʥʪʠʣʷʪʦʨʘ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʚʘʜʨʘʪʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ U/f ʩʧʨʠʷʻ 
ʟʤʝʥʰʝʥʥʶ ʰʫʤʫ ʪʘ ʚʪʨʘʪ ʫ ʜʚʠʛʫʥʽ. 

4.3.3 ɺʠʢʣʶʯʝʥʥʷ ʯʘʩʪʦʪ 

ɿ ʤʝʪʦʶ ʫʥʝʤʦʞʣʠʚʣʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʚʠʭʽʜʥʠʭ ʯʘʩʪʦʪ, ʷʢʽ 
ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʝʟʦʥʘʥʩʥʠʭ ʷʚʠʱ ʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽ, 
ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 3 ʟʦʥʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ Ăʧʦʣʦʩʘʤʠ 
ʚʠʨʽʟʘʥʥʷò. ɰʭ ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʧʘʨʘʤʝʪʨʽʚ: 
 ʧʘʨ. 1.90 ï ʥʠʞʥʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʠ ʚʠʨʽʟʘʥʥʷ 1 [ɻʮ]  
 ʧʘʨ. 1.91 ï ʚʝʨʭʥʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʠ ʚʠʨʽʟʘʥʥʷ 1 [ɻʮ] 
 ʧʘʨ. 1.92 ï ʥʠʞʥʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʠ ʚʠʨʽʟʘʥʥʷ 2 [ɻʮ] 
 ʧʘʨ. 1.93 ï ʚʝʨʭʥʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʠ ʚʠʨʽʟʘʥʥʷ 2 [ɻʮ] 
 ʧʘʨ. 1.94 ï ʥʠʞʥʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʠ ʚʠʨʽʟʘʥʥʷ 3 [ɻʮ] 
 ʧʘʨ. 1.95 ï ʚʝʨʭʥʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʠ ʚʠʨʽʟʘʥʥʷ 3 [ɻʮ] 
ɿʘʜʘʪʯʠʢ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʙʫʜʝ Ăʦʙʭʦʜʠʪʠò ʯʘʩʪʦʪʠ, ʷʢʽ 
ʥʘʣʘʰʪʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʽʚ, ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ. ʅʘ 
ʨʠʩ. 4.12 ʧʦʢʘʟʘʥʦ ʷʢ ʚʧʣʠʚʘʶʪʴ ʧʦʣʦʩʠ ʚʠʨʽʟʫʚʘʥʥʷ ʥʘ 
ʚʠʭʽʜʥʫ ʯʘʩʪʦʪʫ ʟʘʜʘʪʯʠʢʘ. 
 
ʋʚʘʛʘ: ʌʫʥʢʮʽʷ ʚʠʢʣʶʯʝʥʥʷ ʯʘʩʪʦʪ ʩʪʦʩʫʻʪʴʩʷ ʟʘʜʘʥʦʾ 
ʯʘʩʪʦʪʠ fʟʘʜ ʽ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʧʨʠʩʢʦʨʝʥʥʷ ʪʘ ʫʧʦʚʽʣʴʥʝʥʥʷ. 

 

ʈʠʩ. 4.12 - ʇʦʣʦʩʠ ʚʠʨʽʟʫʚʘʥʥʷ ï ʟʨʘʟʢʦʚʘ ʢʦʥʬʽʛʫʨʘʮʽʷ. 
ʇʦʣʦʩʠ 2 ʪʘ 3 ʥʘʢʣʘʜʘʶʪʴʩʷ 

 
4.3.4. ɻʘʣʴʤʫʚʘʥʥʷ DC (ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ) 

ʇʘʨʘʤʝʪʨʠ 1.66 ʪʘ 1.67 ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʫʛʫ (ʫ % Un ʜʚʠʛʫʥʘ) ʘ ʪʘʢʦʞ ʯʘʩ (ʫ ʩʝʢʫʥʜʘʭ) ʛʘʣʴʤʫʚʘʥʥʷ ʜʚʠʛʫʥʘ 
ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ. ʗʢʱʦ ʯʘʩ ʛʘʣʴʤʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ 0 ʩ, ʪʦ ʮʷ ʬʫʥʢʮʽʷ ʚʠʤʢʥʝʥʘ. 

4.3.5. ʄʝʭʘʥʽʯʥʝ ʛʘʣʴʤʦ 

!!! ʋʚʘʛʘ !!! ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʩʢʣʘʜʘʥʥʷ ʧʦʚʥʦʛʦ ʤʦʤʝʥʪʫ ʜʣʷ ʥʫʣʴʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʜʚʠʛʫʥʘ, ʩʣʽʜ ʟʘʩʪʦʩʫʚʘʪʠ ʚʝʢʪʦʨʥʠʡ 
ʨʝʞʠʤ ʫʧʨʘʚʣʽʥʥʷ ï ʧʘʨ. 1.20 Ă003 Vector2 enc.ò çɺʝʢʪʦʨ 2è ̔ ʟʘʙʝʟʧʝʯʠʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʝʥʢʦʜʝʨʦʤ. 

MFC710 ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʤʝʭʘʥʽʯʥʦʛʦ ʛʘʣʴʤʘ ʟ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ. ʇʨʠʢʣʘʜ ʧʽʜʢʣʶʯʝʥʥʷ ʛʘʣʴʤʘ ʧʦʢʘʟʘʥʦ ʥʘ 
ʨʠʩ. 4.13. ʋʧʨʘʚʣʽʥʥʷ ʛʘʣʴʤʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ ʩʬʦʨʤʦʚʘʥʦʛʦ ʨʝʣʝ (ʧʦʪʨʽʙʥʠʡ ʧʘʨ. 2.90...2.96 
ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ Ă075 Brakeò çʛʘʣʴʤ.è. ʇʨʘʚʠʣʦ ʫʧʨʘʚʣʽʥʥʷ ʤʝʭʘʥʽʯʥʠʤ ʛʘʣʴʤʦʤ ʧʨʝʜʩʪʘʚʣʝʥʝ ʥʘ ʨʠʩ. 4.14, ʫ 
ʪʘʙʣʠʮʽ 4.7 ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʘʨʘʤʝʪʨʠ. 
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ʈʠʩ. 4.13 - ɯʣʶʩʪʨʘʮʽʷ 
ʧʽʜʢʣʶʯʝʥʥʷ ʟ ʤʝʭʘʥʽʯʥʠʤ 

ʛʘʣʴʤʦʤ 

 

 

ʈʠʩ. 4. 14 - ɯʣʶʩʪʨʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʤʝʭʘʥʽʯʥʠʤ ʛʘʣʴʤʦʤ 

 

ʊʘʙʣʠʮ ̫4.7 ï ʇʘʨʘʤʝʪʨʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʭʘʥʽʯʥʠʤ ʛʘʣʴʤʦʤ 

ʇʘʨ. ʅʘʟʚʘ ʆʧʠʩ 

2.16 Ref. delay 
ʋʧʦʚʽʣʴʥʝʥʥʷ ʚʢʣ. 
ʟʘʜʘʪʯ 

ɿʘʪʨʠʤʢʘ ʫʚʽʤʢʥʝʥʥʷ ʟʘʜʘʪʯʠʢʘ [ʩ]. 

2.101 BrRel.del. 
ʋʧʦʚʽʣʴʥ.ʟʦʚʥʽʰʥ.ʧʨ 

ʋʧʦʚʽʣʴʥʝʥʥʷ ʧʨʦʮʝʩʫ ʛʘʣʴʤʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ ʛʘʣʴʤʘ [ʩ] ï ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 
ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʜʚʠʛʫʥʘ (ʥʝʥʘʤʘʛʥʽʯʝʥʠʡ ʜʚʠʛʫʥ ʥʝ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʤʦʤʝʥʪ) 

2.102 Br.close n 
ʥ ʟʘʢʨ.ʛʘʣʴʤ. 

ʈʽʚʝʥʴ ʰʚʠʜʢʦʩʪʽ, ʥʠʞʯʝ ʟʘ ʷʢʠʡ ʥʘʩʪʘʻ ʟʘʢʨʠʪʪʷ ʤʝʭʘʥʽʯʥʦʛʦ ʛʘʣʴʤʘ [ʦʙ/ʭʚ]  

2.103 Br.close t 
ʪʠʤʯ.ʟʘʢʨ.ʛʘʣʴʤ. 

ʏʘʩ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ (ʟʘʚʜʘʥʥʷ ʤʦʤʝʥʪʫ) ʧʽʩʣʷ ʢʦʤʘʥʜʠ ʟʘʢʨʠʪʪʷ ʛʘʣʴʤʘ [ʩ] ï 
ʥʝʦʙʭʽʜʥʠʡ ʯʘʩ ʜʣʷ ʧʦʚʥʦʛʦ ʟʘʢʨʠʪʪʷ ʤʝʭʘʥʽʯʥʦʛʦ ʛʘʣʴʤʘ. 

4.3.6. ʉʘʤʦʧʽʜʭʦʧʣʝʥʥʷ 

ʉʘʤʦʧʽʜʭʦʧʣʝʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʠʪʠ ʷʢʽʩʥʠʡ ʧʫʩʢ ʫ ʨʘʟʽ, ʷʢʱʦ ʧʦʯʘʪʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʘʣʫ ʜʚʠʛʫʥʘ ʚʽʜʨʽʟʥʷʣʘʩʷ 
ʚʽʜ ʥʫʣʷ. ʄʦʞʣʠʚʽ ʧ'ʷʪʴ ʨʝʞʠʤʽʚ, ʧʘʨ.1.61: 
 0 ï ʬʫʥʢʮʽʷ ʚʠʤʢʥʝʥʘ 
 1 ï ʧʦʰʫʢ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʧʦʰʫʢ ʯʘʩʪʦʪʠ ʚʽʜ fʟʘʜ ʘʙʦ fʤʘʢʩ 
 2 ï ʧʦʰʫʢ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ, ʧʦʰʫʢ ʯʘʩʪʦʪʠ ʚʽʜ fʟʘʜ ʘʙʦ fʤʘʢʩ 
 3 ï ʧʦʰʫʢ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʧʦʰʫʢ ʯʘʩʪʦʪʠ ʚʽʜ fʤʘʢʩ 
 4 ï ʧʦʰʫʢ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ, ʧʦʰʫʢ ʯʘʩʪʦʪʠ ʚʽʜ fʤʘʢʩ 

 
ʇʦʰʫʢ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ, ʫ ʷʢʠʭ ʫ ʨʘʟʽ ʚʠʤʢʥʝʥʥʷ ʥʘʧʨʫʛʠ, ʱʦ ʞʠʚʠʪʴ 
ʜʚʠʛʫʥ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. 

 
ʇʦʰʫʢ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ, ʫ ʷʢʠʭ ʫ ʨʘʟʽ ʚʠʤʢʥʝʥʥʷ ʥʘʧʨʫʛʠ, ʱʦ ʞʠʚʠʪʴ 
ʜʚʠʛʫʥ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. 

 
ʋ ʨʘʟʽ ʨʝʞʠʤʽʚ 1 ʽ 2 ʧʦʰʫʢ ʯʘʩʪʦʪʠ ʤʦʞʝ ʧʦʯʠʥʘʪʠʩʷ ʚʽʜ ʟʘʜʘʥʦʾ ʯʘʩʪʦʪʠ fʟʘʜ ʘʙʦ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ fmax. 
ɿʘʣʝʞʠʪʴ ʮʝ ʚʽʜ ʪʦʛʦ, ʯʠ ʧʦʯʠʥʘʻʪʴʩʷ ʧʦʚʪʦʨʥʠʡ ʩʪʘʨʪ: 

¶ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰʽ ʉʊʆʇ (ʧʦʰʫʢ ʚʽʜ fʟʘʜ), 

¶ ʧʽʩʣʷ ʨʝʩʪʘʨʪʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ (ʧʦʰʫʢ ʚʽʜ fʤʘʢʩ). 

 
ɼʣʷ ʧʦʰʫʢʫ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʧʘʨ.1.61 ʥʘ 1. ʋ ʨʘʟʽ ʧʦʰʫʢʫ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ ʥʝʦʙʭʽʜʥʦ 
ʚʩʪʘʥʦʚʠʪʠ ʧʘʨ.1.61 ʥʘ 2. 
  



ʂʦʥʬʽʛʫʨʘʮʽʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 
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4.4. ɿʘʭʠʩʪʠ ʪʘ ʙʣʦʢʫʚʘʥʥʷ 

4.4.1. ʆʙʤʝʞʝʥʥʷ ʩʪʨʫʤʫ, ʯʘʩʪʦʪʠ ʪʘ ʤʦʤʝʥʪʫ 

ʆʙʤʝʞʝʥʥʷ ʩʪʨʫʤʫ 
ʑʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʤʦʞʥʘ ʦʙʤʝʞʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʡ ʚʠʭʽʜʥʠʡ ʩʪʨʫʤ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ï ʇʘʨʘʤʝʪʨʠ 1.41 ʪʘ 1.42 ʧʨʠ ʟʘʚʦʜʩʴʢʠʭ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʟʥʘʯʝʥʥʷ     
150 % ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʜʚʠʛʫʥʘ. ʉʠʩʪʝʤʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʥʝ ʜʦʟʚʦʣʠʪʴ ʩʪʨʫʤʫ ʟʨʦʩʪʠ ʚʠʱʝ ʮʴʦʛʦ ʦʙʤʝʞʝʥʥʷ. 
ʆʙʤʝʞʝʥʥʷ ʤʦʤʝʥʪʫ 
ɿ ʤʝʪʦʶ ʚʠʢʣʶʯʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʫʜʘʨʽʚ ʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽ ʜʦʧʫʩʪʠʤʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʚ̔ 1.43 ʪʘ 1.44. ʉʪʘʥʜʘʨʪʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʢʣʘʜʘʻ 150 % ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʫ. 
ʆʙʤʝʞʝʥʥʷ ʚʠʭʽʜʥʦʾ ʯʘʩʪʦʪʠ 
ʑʦʙ ʫʥʝʤʦʞʣʠʚʠʪʠ ʟʘʚʜʘʥʥʷ ʯʘʩʪʦʪʠ, ʷʢʘ ʙʫʜʝ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ ʥʦʤʽʥʘʣʴʥʫ ʯʘʩʪʦʪʫ ʜʚʠʛʫʥʘ, ʧʘʨʘʤʝʪʨ 1.40 
ʜʦʟʚʦʣʷʻ ʦʙʤʝʞʠʪʠ ʚʝʨʭʥʶ ʤʝʞʫ ʚʠʭʽʜʥʦʾ ʯʘʩʪʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. ʉʪʘʥʜʘʨʪʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʢʣʘʜʘʻ 50 ɻʮ. 
ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʥʝ ʤʦʞʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ, ʜʣʷ ʨʝʞʠʤʫ ɺʝʢʪʦʨ 1/ɺʝʢʪʦʨ 2 - 200 ɻʮ - ʮʝ ʘʙʩʦʣʶʪʥʠʡ 
ʤʘʢʩʠʤʫʤ ʚʠʭʽʜʥʦʾ ʯʘʩʪʦʪʠ ʫ ʚʝʢʪʦʨʥʦʤʫ ʨʝʞʠʤʽ! 

4.4.2. ɹʣʦʢʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ 

ɭ ʤʦʞʣʠʚʽʩʪʴ ʯʘʩʪʢʦʚʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟ ʜʦʟʚʦʣʦʤ ʨʦʙʦʪʠ ʣʠʰʝ 
ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʠʛʥʘʣʽʚ ʫʧʨʘʚʣʽʥʥʷ, 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʪʠʤʝ ʜʚʠʛʫʥ ʪʽʣʴʢʠ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʇʘʨʘʤʝʪʨ 
1.65 ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʮʝ ʥʘʣʘʰʪʫʚʘʥʥʷ: 
  ñ000 Reverseò (ʈʝʚʝʨʩ) - ʨʦʙʦʪʘ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ (ʥʘʣʘʰʪʫʚʘʥʥʷ 
             ʚʽʜʥʦʩʥʝ) 
  ñ001 Rightò (ɺʧʨʘʚʦ) - ʨʦʙʦʪʘ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ 
  ñ002 Leftò (ɺʣʽʚʦ) - ʨʦʙʦʪʘ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ 

 
ʈʠʩ. 4.15 ï ʉʠʛʥʘʣʽʟʘʮʽʷ ʩʪʘʥʫ 

ʙʣʦʢʫʚʘʥʥʷ ï ʟʽʨʦʯʢʘ 

ʋʤʦʚʥʠʡ ʥʘʧʨʷʤʦʢ ʦʙʝʨʪʘʥʥʷ ʧʦʢʘʟʘʥʦ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʜʠʩʧʣʝʶ ï ʨʠʩ. 4.15 ʪʘ 3.2 ʥʘ ʩʪʦʨ. 23. 
ʋʚʘʛʘ: ʇʽʜ ʯʘʩ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʙʣʦʢʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ ʥʝ ʧʨʘʮʶʻ. 

4.4.3. ɹʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 

ʋʚʽʤʢʥʝʥʥʷ ʦʜʥʦʛʦ ʟ ʙʣʦʢʫʚʘʥʴ, ʦʧʠʩʘʥʠʭ ʥʠʞʯʝ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʫʧʠʥʢʠ ʜʚʠʛʫʥʘ ʽ ʫʥʝʤʦʞʣʠʚʣʶʻ ʡʦʛʦ ʧʫʩʢ ʜʦ ʤʦʤʝʥʪʫ 
ʟʥʷʪʪʷ ʩʠʛʥʘʣʫ (ʧʨʠʯʠʥʠ) ʙʣʦʢʫʚʘʥʥʷ. ʉʪʘʥ ʙʣʦʢʫʚʘʥʥʷ ʩʠʛʥʘʣʽʟʫʻʪʴʩʷ ʚʠʤʢʥʝʥʥʷʤ ʞʦʚʪʦʛʦ ʩʚʽʪʣʦʜʽʦʜʫ READY ʥʘ 
ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ. 
ɿʦʚʥʽʰʥʽʡ ʜʦʟʚʽʣ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ 
ɼʚʘ ʧʘʨʘʤʝʪʨʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʮʠʬʨʦʚʠʡ ʚʭʽʜ, ʷʢʠʡ ʙʫʜʝ ʩʣʫʞʠʪʠ ʟʦʚʥʽʰʥʽʤ ʜʞʝʨʝʣʦʤ ʩʠʛʥʘʣʫ ʙʣʦʢʫʚʘʥʥʷ ʪʘ 
ʜʦʟʚʦʣʦʤ ʨʦʙʦʪʠ: 

¶ ʧʘʨ. 2.111 ĂOp. Block.ò çɿʦʚʥʽʰʥʻ ʙʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠè ï ʟʥʘʯʝʥʥʷ Ă000 Sw.Offò çɺʠʤʢʥ.è (ʜʦʚʽʣʴʥʝ) ʚʠʤʠʢʘʻ 
ʟʦʚʥʽʰʥʻ ʙʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ (ʤʦʞʣʠʚʽ ʥʘʣʘʰʪʫʚʘʥʥʷ: Ă000 Sw.Offò (ɺʠʤʢʥ.), Ă001 In.C1ò (ɺʭ.C1) é Ă006 In.C6ò 
(ɺʭ.C6), 

¶ ʧʘʨ. 2.110 ĂOp. Perm.ò çɿʦʚʥʽʰʥʽʡ ʜʦʟʚʽʣ ʨʦʙʦʪʠè ï ʟʥʘʯʝʥʥ ̫Ă007 Sw.Onò çɺʚʽʤʢʥʠè (ʧʨʠʧʫʩʪʠʤʦ) ʜʦʟʚʦʣʷʻ 
ʨʦʙʦʪʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ (ʤʦʞʣʠʚʽ ʥʘʣʘʰʪʫʚʘʥʥʷ: Ă001 In.C1ò (ɺʭ.C1) é Ă006 In.C6ò 
(ɺʭ.C6), Ă007 Sw.Onò (ɺʚʽʤʢʥ.), 

ɹʣʦʢʫʚʘʥʥʷ ʚʽʜ ʪʝʨʤʦʨʝʣʝ ʘʙʦ ʪʝʨʤʽʩʪʦʨʘ ʫ ʜʚʠʛʫʥʽ 
ʇʘʨ. 3.1 ʜʦʟʚʦʣʷʻ ʫʚʽʤʢʥʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʚʽʜ ʪʝʨʤʦʨʝʣʝ (ʜʠʚ. ʨʦʟʜʽʣ 4.4.4.2). 
ɿʦʚʥʽʰʥʽʡ ʘʚʘʨʽʡʥʠʡ ʩʪʦʧ 
ʄʠʪʪʻʚʘ ʟʫʧʠʥʢʘ ʜʚʠʛʫʥʘ ʚ ʨʝʞʠʤʽ ʩʘʤʦʚʠʙʽʛʫ (ʜʠʚ. ʧʘʨ. 2.112 ï ʤʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ: Ă000 Sw.Offò (ɺʠʤʢʥ.), Ă001 In.C1ò 
(ɺʭ.C1) é Ă006 In.C6ò (ɺʭ.C6). ʇʨʠʧʫʩʪʠʤʦ Ă000 Sw.Offò (ɺʠʤʢʥ.) ï ʬʫʥʢʮʽ̫ ʥʝ ʜʽʻ. 
ɹʣʦʢʫʚʘʥʥʷ ʚʽʜ Ăf ʉʊʆʇò 
ʋ ʩʪʨʫʢʪʫʨʽ ʟʘʜʘʪʯʠʢʘ ʚʙʫʜʦʚʘʥʦ ʙʣʦʢʫʚʘʥʥʷ, ʷʢʝ ʚʤʠʢʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 2.14. 

ʗʢʱʦ ʚʽʥ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ Ă000 NOò çʅɯè, ʪʦ ʚ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʧʘʨ. 2.13 ʦʙʤʝʞʫʻ ʤʽʥʽʤʘʣʴʥʫ ʯʘʩʪʦʪʫ, ʥʠʞʯʝ ʟʘ 
ʷʢʫ ʟʘʜʘʥʘ ʯʘʩʪʦʪʘ ʥʝ ʟʤʝʥʰʠʪʴʩʷ (ʧʨʠʧʫʩʪʠʤʦ 0.5 ɻʮ). 
ʗʢʱʦ ʧʘʨ. 2.14 ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʟʥʘʯʝʥʥʷ Ă001 YESò 
çʊɸʂè, ʪʦ ʡ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʘʨ. 2.13 ʦʙʤʝʞʫʻ 
ʤʽʥʽʤʘʣʴʥʫ ʯʘʩʪʦʪʫ. ɸʣʝ ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʟʘʚʜʘʥʥʷ ʥʘ 
ʯʘʩʪʦʪʫ ʟʤʝʥʰʠʪʴʩʷ ʥʠʞʯʝ ʟʘ ʪʫ, ʷʢʘ ʦʙʤʝʞʫʻʪʴʩʷ 
ʧʘʨʘʤʝʪʨʦʤ 2.13, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʩʪʘʥʝ 
ʙʣʦʢʫʚʘʥʥʷ (ʉʊʆʇ) ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. ʇʨʠʨʽʩʪ ʯʘʩʪʦʪʠ 
ʚʠʱʠʡ ʟʘ ʦʙʤʝʞʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʧʘʨ. 2.13, ʧʨʠʟʚʝʜʝ 
ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʤʠʢʘʥʥʷ ʧʨʠʚʦʜʫ. ʈʝʞʠʤ 
ʚʚʽʤʢʥʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʠʧʫ ñʧʝʪʣʷ ʛʽʩʪʝʨʝʟʠʩʫò (ʜʠʚ. ʨʠʩ. 4.16). 
ɹʣʦʢʫʚʘʥʥʷ SLEEP ʇɯɼ-ʨʝʛʫʣʷʪʦʨʫ ï ʦʧʠʩʘʥʦ ʚ 
ʨʦʟʜʽʣʽ 8. 

 
ʈʠʩ. 4.16 ï ʇʨʠʥʮʠʧ ʜʽʾ ʙʣʦʢʫʚʘʥʥʷ ʚʽʜ ĂF ʉʊʆʇò 

 

  



ʂʦʥʬʽʛʫʨʘʮʽʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ  
41 

4.4.4. ʊʝʨʤʽʯʥʠʡ ʟʘʭʠʩʪ ʜʚʠʛʫʥʘ 

4.4.4.1. ɿʘʭʠʩʪ ʤʝʞʘ I2t 

ɺʙʫʜʦʚʘʥʘ ʪʝʨʤʽʯʥʘ ʤʦʜʝʣʴ ʜʚʠʛʫʥʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʜʚʠʛʫʥʘ ʪʝʦʨʝʪʠʯʥʠʤ ʰʣʷʭʦʤ. 
ʄʦʜʝʣʴ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʧʽʜʩʪʘʚʽ ʥʘʩʪʫʧʥʠʭ ʧʨʠʧʫʱʝʥʴ: 

¶ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʤʦʪʦʢ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʝʢʩʧʦʥʝʥʮʽʡʥʠʤ ʟʘʢʦʥʦʤ, 

¶ ʜʚʠʛʫʥ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʢʦʣʠ ʚʽʥ ʧʨʘʮʶʻ ʚ ʪʨʠʚʘʣʦʤʫ ʨʝʞʠʤʽ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ 
ʥʘʚʘʥʪʘʞʝʥʥʽ, 

¶ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (I/Iʥ)2, 

¶ ʧʦʩʪʽʡʥʘ ʯʘʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʜʣʷ ʟʘʛʘʣʴʤʦʚʘʥʦʛʦ ʜʚʠʛʫʥʘ ʚ ʯʦʪʠʨʠ ʨʘʟʠ ʙʽʣʴʰʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʩʪʽʡʥʦʶ ʯʘʩʫ 
ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ. 

ɺʝʣʠʯʠʥʫ ʪʨʠʚʘʣʦʛʦ ʩʪʨʫʤʫ ʜʚʠʛʫʥʘ ʜʣʷ ʯʘʩʪʦʪʠ ʧʦʥʘʜ 25 ɻʮ ʚʠʟʥʘʯʘʻ ʧʘʨʘʤʝʪʨ 3.3. ɼʣʷ ʯʘʩʪʦʪʠ ʥʠʞʯʝ 25 ɻʮ 
ʪʨʠʚʘʣʠʡ ʩʪʨʫʤ ʥʠʞʯʝ (ʤʝʥʰʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ, ʱʦ ʦʭʦʣʦʜʞʫʻ, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ) ʽ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 3.4. ʎʽ ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʤʽʥʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʩʪʨʫʤʫ ʜʚʠʛʫʥʘ   
(100.0 % = Iʥ). ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʙʣʘʩʪʴ ʪʨʠʚʘʣʦʾ ʨʦʙʦʪʠ (ʨʠʩ. a). 

 
ʈʠʩ. 4.17 ï ɺʠʟʥʘʯʝʥʥʷ ʦʙʣʘʩʪʽ ʪʨʠʚʘʣʦʾ 

ʨʦʙʦʪʠ (a), ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʜʚʠʛʫʥʘ ʚʽʜ ʩʪʨʫʤʫ (b) ʪʘ (c) 

 
ʇʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ʜʚʠʛʫʥʘ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʚʝʥʪʠʣʷʮʽʾ (ʪʽʣʴʢʠ ʚʥʫʪʨʽʰʥʽʡ ʚʝʥʪʠʣʷʪʦʨ), ʧʘʨ. 3.4 ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘ 
ʟʥʘʯʝʥʥʷ 35 % ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʜʚʠʛʫʥʘ. ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʘ ʚʝʥʪʠʣʷʮʽʷ ʜʚʠʛʫʥʘ, ʪʦ ʚ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʧʘʨ. 3.4 ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʜʦ 75 %. ʗʢʱʦ ʩʪʨʫʤ ʜʚʠʛʫʥʘ ʥʝ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʝʚʥʽʡ ʦʙʣʘʩʪʽ ʪʨʠʚʘʣʦʾ 
ʨʦʙʦʪʠ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʨʘʭʦʚʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʨʦʩʪʝ ʚʠʱʝ 100 %. ʂʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ, ʱʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ, 
ʜʦʩʷʛʥʝ ʟʥʘʯʝʥʥʷ 105 %, ʥʘʩʪʘʥʝ ʚʠʤʠʢʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ - ʟ'ʷʚʠʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʘʚʘʨʽʾ (ʨʠʩ. 4.17). ʊʘʢʘ 
ʩʠʪʫʘʮʽʷ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. c ʜʣʷ ʧʨʠʨʦʩʪʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʟʥʘʯʝʥʦʾ ʧʝʨʝʨʠʚʯʘʩʪʦʶ ʣʽʥʽʻʶ.  

ʐʚʠʜʢʽʩʪʴ ʧʨʠʨʦʩʪʫ ʨʦʟʨʘʭʦʚʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʟʥʘʯʘʻ ʧʘʨʘʤʝʪʨ 3.5 ï ʩʪʘʣʘ ʯʘʩʫ ʥʘʛʨʽʚʘʥʥʷ 
ʜʚʠʛʫʥʘ. ɺʦʥʘ ʜʦʨʽʚʥʶʻ ʯʘʩʫ, ʧʽʩʣʷ ʷʢʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʜʚʠʛʫʥʘ ʜʦʩʷʛʥʝ 63 % ʚʽʜ ʟʥʘʯʝʥʥʷ 
ʢʽʥʮʝʚʦʛʦ ʧʨʠʨʦʩʪʫ. ʅʘ ʧʨʘʢʪʠʮʽ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ: 

ʧʘʨ. 3.5 = 120*t6 [ʭʚ], 
ʜʝ t6 [ʩ] ʙʝʨʝʪʴʩʷ ʟ ʪʝʭʥʽʯʥʠʭ ʜʘʥʠʭ ʟʘʚʦʜʫ - ʚʠʨʦʙʥʠʢʘ ʜʚʠʛʫʥʽʚ. 
ʇʨʠʙʣʠʟʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʣʠʭ ʯʘʩʫ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 4.8. 

 
ʈʠʩ. 4.18 ï ɸʚʘʨʽʷ 
ʪʝʨʤʽʯʥʦʛʦ 
ʦʙʤʝʞʝʥʥʷ 

ʊʘʙʣʠʮ ̫4.8 ï ʇʦʩʪʽʡʥʽ ʯʘʩʫ ʥʘʛʨʽʚʘʥʥʷ ʜʚʠʛʫʥʘ 

 ʂʽʣʴʢʽʩʪʴ ʧʦʣʶʩʽʚ 

 2 4 6 
ʅʦʤ. ʇʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ Pʥ [ʢɺʪ] ʇʦʩʪʽʡʥʘ ʯʘʩʫ ʥʘʛʨʽʚʘʥʥʷ ʜʚʠʛʫʥʘ [ʭʚ] (ʧʘʨ. 3.5) 

2,2 11 17 24 
3,0 12 18 26 
4,0 13 19 29 
5,5 15 21 29 
7,5 16 23 31 
11 19 26 34 
15 20 29 39 
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4.4.4.2. ɿʘʭʠʩʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʨʝʣʝ ʘʙʦ ʪʝʨʤʽʩʪʦʨʘ, ʚʙʫʜʦʚʘʥʦʛʦ ʚ ʜʚʠʛʫʥ 

ɿ ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʜʚʠʛʫʥʘ ʚʽʜ ʧʝʨʝʛʨʽʚʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʨʤʽʩʪʦʨ ʪʠʧʫ PTC ʘʙʦ ʪʝʨʤʦʨʝʣʝ, ʚʙʫʜʦʚʘʥʽ ʚ ʜʚʠʛʫʥ. 
ɼʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʩʠʛʥʘʣʫ ʜʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʮʠʬʨʦʚʠʡ ʚʭʽʜ 6 ɺʭ.C6 (DI6). ʌʫʥʢʮʽʷ ʟʘʭʠʩʪʫ 
ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 3.1. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʜʘʪʯʠʢʘ ʚʩʪʘʥʦʚʠʪʠ ʧʝʨʝʤʠʯʢʫ J5 (ʨʠʩ. ʪʘ ʨʠʩ.).  

ʋʚʘʛʘ: ʎʠʬʨʦʚʠʡ ʚʭʽʜ ɺʭ.C6 (DI6) ʚʠʨʦʙʥʠʢʦʤ ʧʨʠʧʠʩʘʥʦ ʜʦ ʬʫʥʢʮʽʾ "ʧʦʩʪʽʡʥʽ ʰʚʠʜʢʦʩʪʽ" ʽ ʧʦʧʝʨʝʜʥʴʦ ʩʣʽʜ ʩʠʛʥʘʣ 
ʟʘʚʜʘʥʥʷ ʧʦʩʪʽʡʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʧʝʨʝʥʝʩʪʠ ʥʘ ʽʥʰʠʡ ʮʠʬʨʦʚʠʡ ʚʭʽʜ ʘʙʦ ʚʠʤʢʥʫʪʠ (ʧʘʨ. 2.31). 

 

 
ʈʠʩ. 4.19 ï ʊʝʨʤʽʯʥʠʡ ʟʘʭʠʩʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʨʝʣʝ (a) ʘʙʦ ʪʝʨʤʽʩʪʦʨʘ (b) 

4.4.5. ɹʣʦʢʫʚʘʥʥʷ ʘʚʪʦʩʪʘʨʪʫ 

ʅʘʣʝʞʠʪʴ ʜʦ ʧʨʠʩʪʨʦʾʚ ʟ ʚʝʨʩʽʻʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 12.63 ʽ ʚʠʱʝ. 
ɺʝʨʩʽʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʫ ʧʘʨʘʤʝʪʨʽ 0.51. 

ʇʘʨ. 2.18 ʜʦʟʚʦʣʷʻ ʚʢʣʶʯʠʪʠ ʙʣʦʢʫʚʘʥʥʷ ʘʚʪʦʩʪʘʨʪʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʧʽʩʣʷ: 

¶ ʟʥʠʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ, 

¶ ʫʩʫʥʝʥʥʷ ʧʨʠʯʠʥʠ ʪʘ ʩʪʠʨʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʶ. 
ʂʦʣʠ ʙʣʦʢʫʚʘʥʥʷ ʘʚʪʦʩʪʘʨʪʫ ʚʠʤʢʥʝʥʦ, ʘʢʪʠʚʥʠʡ ʩʠʛʥʘʣ ʩʪʘʨʪʫ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʘʚʪʦʩʪʘʨʪʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 
(ʥʘʧʨʠʢʣʘʜ, ʚʠʩʦʢʠʡ ʩʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ DI1). ʅʘ ʨʠʩ. ʧʦʢʘʟʘʥʘ ʨʽʟʥʠʮʷ ʚ ʨʦʙʦʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʟ ʫʚʽʤʢʥʝʥʦʶ 
ʪʘ ʚʠʤʢʥʝʥʦʶ ʬʫʥʢʮʽʻʶ ʙʣʦʢʫʚʘʥʥʷ ʘʚʪʦʩʪʘʨʪʫ. 

 
ʈʠʩ. 4.20 ï ʌʫʥʢʮʽʷ ʙʣʦʢʫʚʘʥʥʷ ʘʚʪʦʩʪʘʨʪʫ 
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4.5. ʌʫʥʢʮʽʷ ʩʫʰʽʥʥʷ ʜʚʠʛʫʥʘ 

ʅʘʣʝʞʠʪʴ ʜʦ ʧʨʠʩʪʨʦʾʚ ʟ ʚʝʨʩʽʻʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 12.63 ʽ ʚʠʱʝ. 
ɺʝʨʩʽʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʫ ʧʘʨʘʤʝʪʨʽ 0.51.  

ʌʫʥʢʮʽʷ ʩʫʰʽʥʥʷ ʜʚʠʛʫʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʘ ʧʨʠ ʟʫʧʠʥʝʥʦʤʫ ʜʚʠʛʫʥʽ. 
ʇʽʜʪʨʠʤʢʘ ʜʚʠʛʫʥʘ ʚ ʪʝʧʣʽ, ʦʩʫʰʝʥʥʷ ʚʦʣʦʛʠ ʪʘ ʟʘʧʦʙʽʛʘʻ ʫʪʚʦʨʝʥʥʶ ʢʦʥʜʝʥʩʘʪʫ.  

ɼʚʠʛʫʥ ʥʘʛʨʽʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʜʘʯʽ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʥʘ ʦʙʤʦʪʢʠ ʜʚʠʛʫʥʘ. ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ ʩʪʨʫʤʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʫ 
ʧʘʨ. 1.97 DC dry max I ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 % ʜʦ 60 % ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʜʚʠʛʫʥʘ (ʟʥʘʯʝʥʥʷ ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʜʚʠʛʫʥʘ 
ʚʢʘʟʘʥʦ ʚ ʧʘʨ. 1.3).  

ʌʫʥʢʮʽʷ ʩʫʰʽʥʥʷ ʤʦʞʝ ʙʫʪʠ ʘʢʪʠʚʦʚʘʥʘ ʣʠʰʝ ʧʨʠ ʟʫʧʠʥʝʥʦʤʫ ʜʚʠʛʫʥʽ. 
ɿʘʧʫʩʢ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʟʫʧʠʥʷʻ ʬʫʥʢʮʽʶ ʩʫʰʽʥʥʷ ʽ ʩʢʠʜʘʻ ʯʘʩ ʩʫʰʽʥʥʷ, ʱʦ ʟʘʣʠʰʠʚʩʷ (ʧʘʨ. 0.38 Dry end time). 
ʇʨʠ ʧʦʚʪʦʨʥʦʤʫ ʚʢʣʶʯʝʥʥʽ ʬʫʥʢʮʽʾ ʩʫʰʽʥʥʷ, ʚʽʜʣʽʢ ʯʘʩʫ ʧʦʯʥʝʪʴʩʷ ʟʽ ʟʥʘʯʝʥʥʷ, ʟʙʝʨʝʞʝʥʦʛʦ ʚ ʧʘʨ. 1.99 DC dry time. 

ʇʨʦʮʝʩ ʩʫʰʽʥʥʷ ʜʚʠʛʫʥʘ ʩʠʛʥʘʣʽʟʫʻʪʴʩʷ ʤʠʛʦʪʣʠʚʠʤ ʟʝʣʝʥʠʤ ʩʚʽʪʣʦʜʽʦʜʦʤ RUN.  

ʇʨʠʤ̔ʪʢʘ 1: ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʾ ʩʫʰʽʥʥʷ ʜʚʠʛʫʥʘ ʙʝʟ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʧʝʨʝʛʨʽʚʫ ʦʙʤʦʪʦʢ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʜʚʠʛʫʥʘ.  

ʇʨʠʤ̔ʪʢʘ 2: ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʘʩʫ ʩʫʰʽʥʥʷ ʚ ʧʘʨ. 1.99 DC dry time ʧʨʠ ʟʥʘʯʝʥʥ ̔ 200,0 ʛʦʜ ʦʟʥʘʯʘʻ 
ʚʽʜʢʣʶʯʝʥʥʷ ʬʫʥʢʮʽʾ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʩʫʰʽʥʥʷ - ʛʦʜʠʥʥʠʢ ʚʽʜʨʘʭʦʚʫʚʘʪʠʤʝ ʯʘʩ ʟ 200,0 ʛʦʜ ʜʦ 0 ʛʦʜ, ʘʣʝ ʧʽʩʣʷ 
ʾʭ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ ʥʝ ʟʘʢʽʥʯʠʪʴʩʷ. ʇʨʦʮʝʩ ʩʫʰʽʥʥʷ ʟʘʢʽʥʯʠʪʴʩʷ, ʪʽʣʴʢʠ ʷʢʱʦ ʙʫʜʝ ʚʠʢʦʥʘʥʘ ʦʜʥʘ ʟ ʥʘʩʪʫʧʥʠʭ 
ʫʤʦʚ:  
 Å ʢʦʤʘʥʜʘ çʟʘʧʫʩʪʠʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠè,  
 Å ʥʝʤʘʻ ʩʠʛʥʘʣʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ - ʧʘʨ. 1.96 DC dry enable,  
 Å ʙʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ ʘʙʦ ʘʚʘʨʽʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ. 

ʇʘʨʘʤʝʪʨʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʬʫʥʢʮʽʶ ʩʫʰʽʥʥʷ ʜʚʠʛʫʥʘ:  

ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽ̫ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ ɿʘʚʦʜʩʴʢʝ 
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤ̔ʥʠ ʧʽʜ 
ʯʘʩ 
ʨʦʙʦʪʠ 

0.38 
Dry end time 

ʏʘʩ ʜʦ ʟʘʢʽʥʯʝʥʥʷ 
ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ 
[ʭʚ.] 

ʅʝ ʚʽʜʥʦʩʠʪʴʩʷ ʅʝ 
ʚʽʜʥʦʩʠʪʴ-

ʩ ̫

ʅʝ 
ʚʽʜʥʦʩʠʪʴ-

ʩ ̫
1.96 
DC dry enable 

ʇʦʯʠʥʘʶʯʠ ʧʨʦʮʝʩ 
ʩʫʰʽʥʥʷ 

000 Sw.Off(ɺʠʤʢʥʠ) ï ʥʝ ʧʦʚʽʜʦʤʣʷʡ ʧʨʦ 
ʥʝʩʧʨʘʚʥʽʩʪʴ 
001 In.C1(ɺʭ.C1) .. 006 In.C6(ɺʭ.C6) ï 
ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʩʧʨʘʚʥʽʩʪʴ, ʢʦʣʠ ʥʘ 
ʮʠʬʨʦʚʠʡ ʚʭʽʜ 1..6 ʧʦʜʘʥʦ ʥʘʧʨʫʛʫ 
007 Sw.On(ɺʚʽʤʢʥʠ) ï ʟʘʚʞʜʠ ʧʦʚʽʜʦʤʣʷʡ ʧʨʦ 
ʥʝʩʧʨʘʚʥʽʩʪʴ 
 

ʇʨʦʮʝʩ ʩʫʰʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʛʽʜʥʦ ʨʠʩ. 4.21 
ʥʘ ʩʪʦʨ. 44. 

000 Sw.Off 
(ɺʠʤʢʥʠ) 

ʊɸʂ 

1.97 
DC dry max I 

ʆʙʤʝʞʝʥʥʷ ʩʪʨʫʤʫ 
ʧʽʜ ʯʘʩ ʩʫʰʽʥʥʷ 

0..60.0 % 
ʇʨʠʤʽʪʢʘ: ʮʝ ʣʽʤʽʪ ʩʝʨʝʜʥʴʦʛʦ ʩʪʨʫʤʫ ʟ ʪʨʴʦʭ 
ʬʘʟ. ɺ ʦʜʥʽʡ ʟ ʬʘʟ ʜʚʠʛʫʥʘ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ 
ʙʫʜʝ ʚʠʱʠʤ ʽ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 1,5 ʟʥʘʯʝʥʥʷ 
ʩʪʨʫʤʫ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚ ʧʘʨ. 1.97. 

20.0 % ʊɸʂ 

1.98 
DC dry max U 

ʆʙʤʝʞʝʥʥʷ ʥʘʧʨʫʛʠ 
DC ʧʨʠ ʩʫʰʽʥʥʽ 

0..40.0 % 5.0 % ʊɸʂ 

1.99 
DC dry time 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ 
ʩʫʰ̔ʥʥʷ 

0.1..200.0 h 
ʇʨʠʤʽʪʢʘ: ʟʥʘʯʝʥʥʷ 200,0 ʛʦʜ ʦʟʥʘʯʘʻ 
ʚʽʜʢʣʶʯʝʥʥʷ ʬʫʥʢʮʽʾ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 
ʟʘʚʝʨʰʝʥʥʷ ʩʫʰʽʥʥʷ - ʛʦʜʠʥʥʠʢ ʙʫʜʝ 
ʚʽʜʨʘʭʦʚʫʚʘʪʠ ʯʘʩ ʟ 200,0 ʛʦʜ ʜʦ 0 ʛʦʜ, ʘʣʝ 
ʧʽʩʣʷ ʥʠʭ ʟʘʚʝʨʰʝʥʦ. 

0.1 h ʊɸʂ 

 

ʉʪʘʥ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʜʚʠʛʫʥʘ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ ʚ ʨʝʛʽʩʪʨʽ 2007, ʙʽʪ 1 - ʜʠʚ. ʨʦʟʜʽʣ 13.2. ʂʘʨʪʘ ʨʝʛʽʩʪʨʽʚ 
ʜʦʩʪʫʧʥʘ ʯʝʨʝʟ ʟʚ'ʷʟʦʢ RS. 
 

ɸʜʨʝʩʘ ʨʝʛ̔ʩʪʨʫ ʆʧʠʩ (ʩʢʣʘʜ) ʈʝʞʠʤ 
2007 ʙ̔ʪ 1 = 1 - ʡʜʝ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ ʜʚʠʛʫʥʘ ʪʽʣʴʢʠ ʯʠʪʘʥʥʷ 
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ʇʦʯʘʪʦʢ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʜʚʠʛʫʥʘ  

ʂʦʣʠ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʟʫʧʠʥʝʥʦ ʪʘ ʧʦʜʘʻʪʴʩʷ ʩʠʛʥʘʣ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʫ  
1.96 DC dry enable ʪʦʜʽ ʧʦʯʥʝʪʴʩʷ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ ʦʙʤʦʪʢʠ ʜʚʠʛʫʥʘ. ʇʨʦʮʝʩ ʩʫʰʽʥʥʷ ʪʨʠʚʘʪʠʤʝ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ 
ʚ ʧʘʨ. 1.99 DC dry time ʘʙʦ ʢʦʨʦʪʰʝ, ʷʢʱʦ ʙʫʜʝ ʧʝʨʝʨʚʘʥʦ ʦʜʥʠʤ ʽʟ ʥʘʩʪʫʧʥʠʭ ʬʘʢʪʦʨʽʚ:  

¶ ʢʦʤʘʥʜʘ çʟʘʧʫʩʪʠʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠè, 

¶ ʥʝʤʘʻ ʩʠʛʥʘʣʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ - ʧʘʨ. 1,96, 

¶ ʙʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ, ʘʚʘʨʽʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ. 

ˉ PCH  ʅʘʟʚʘ PCH ʌʫʥʢʮʽ̫  / ʟʥʘʯʝʥʥ  ̫/ ʧʨʠʤʽʪʢʘ 
67 ʉʪʘʥ ʩʫʰʽʥʥʷ H ʢʦʣʠ ʡʜʝ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ 

195 ʏʘʩ ʜʦ ʢʽʥʮʷ 
ʩʫʰʽʥʥʷ 

ʏʘʩ, ʱʦ ʟʘʣʠʰʠʚʩʷ ʜʦ ʢʽʥʮʷ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ [ʫ ʭʚʠʣʠʥʘʭ] ï ʝʢʚʽʚʘʣʝʥʪ ʧʘʨ. 0.38 

 

 

ʈʠʩ. 4.21 . ʍʽʜ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ 

 

ʇʨʠʢʣʘʜ 1 
 
ʇʦʯʘʪʦʢ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʘʢʪʠʚʫʻʪʴʩʷ ʮʠʬʨʦʚʠʤ ʚʭʦʜʦʤ 1 (DI1) ʽ ʪʨʠʚʘʻ 1 ʛʦʜʠʥʫ. ʃʽʤʽʪ ʩʪʨʫʤʫ ʩʫʰʽʥʥʷ: 20 % In. ʃʽʤʽʪ 
ʥʘʧʨʫʛʠ ʩʫʰʽʥʥʷ: 5 %. 
ʉʣʽʜ ʚʩʪʘʥʦʚʠʪʠ: 
ʧʘʨ. 1.96 = 001 We.C1 (DI1), 
ʧʘʨ. 1.97 = 20.0 %, 
ʧʘʨ. 1.98 = 5.0 %, 
ʧʘʨ. 1.99 = 1.0 h. 
 
ʇʨʠʢʣʘʜ 2  

 
ʇʦʯʘʪʦʢ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʧʦʚʠʥʝʥ ʘʢʪʠʚʫʚʘʪʠʩʴ ʮʠʬʨʦʚʠʤ ʚʭʦʜʦʤ 1 (DI1)1) ʽ ʧʦʚʠʥʝʥ ʪʨʠʚʘʪʠ ʜʦʪʠ, ʜʦʢʠ ʥʝ ʟʤʽʥʠʪʴʩʷ 
ʩʠʛʥʘʣ ʥʘ ʮʴʦʤʫ ʚʭʦʜʽ.  
ʃʽʤʽʪ ʩʪʨʫʤʫ ʩʫʰʽʥʥʷ: 20 % In. ʃʽʤʽʪ ʥʘʧʨʫʛʠ ʩʫʰʽʥʥʷ: 5 %.  
ʉʣʽʜ ʚʩʪʘʥʦʚʠʪʠ: 
ʧʘʨ. 1.96 = 001 We.C1 (DI1), 
ʧʘʨ. 1.97 = 20.0 %, 
ʧʘʨ. 1.98 = 5.0 %, 
ʧʘʨ. 1.99 = 200.0 h. 

 
ʇʨʠʤ̔ʪʢʘ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʾ ʩʫʰʽʥʥʷ ʜʚʠʛʫʥʘ ʙʝʟ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʧʝʨʝʛʨʽʚʫ ʦʙʤʦʪʦʢ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʜʚʠʛʫʥʘ. 

 



ʇʝʨʰʠʡ ʟʘʧʫʩʢ 
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5. ʇʝʨhʠʡ ʟʘʧʫʩʢ 

ʇʝʨʝʜ ʧʝʨʰʠʤ ʟʘʧʫʩʢʦʤ ʧʝʨʝʪʚʦʨʶʚʘʯʘ MFC710 ʥʝʦʙʭʽʜʥʦ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʨʦʟʜʽʣʦʤ .4 Ăʂʦʥʬʽʛʫʨʘʮʽʷ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠò. ɺʘʞʣʠʚʦʶ ʻ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʫʧʨʘʚʣʽʥʥʷ MFC710 ï ʨʦʟʜʽʣ 4.2.1, ʘ ʪʘʢʦʞ ɼʦʜʘʪʦʢ 
C - ʪʘʙʣʠʮʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ MFC710. 

ʆʩʥʦʚʥ ̔ʥʘʣʘʰʪʫʚʘʥʥʷ: 
V ʥʦʤʽʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʜʚʠʛʫʥʘ (ʜʠʚ. ʨʦʟʜʽʣ 4.1)   
V Ăʤ̔ ʩʮʝ ʫʧʨʘʚʣʥ̔ʥ̫ ò A ʘʙʦ B, ʧʘʨ. 2.1 Ăʋʧʨʘʚʣʥ̔ʥ ̫Bò: 

¶ 000 ĂSw.Offò (ɺʠʤʢʥ.) ï ʋʧʨʘʚʣʥ̔ʥ ̫A 

¶ 001 ĂIn.C1ò (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6) ï ʚʠʙʽʨ A/B ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ 

¶ 007 ĂSw.Onò (ɺʚʽʤʢʥ.) ï ʋʧʨʘʚʣʥ̔ʥ ̫B 
V ʜʞʝʨʝʣʦ ʩʠʛʥʘʣʫ ʉʊɸʈʊ/ʉʊʆʇ (ʤʽʩʮʝʚʠʡ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ, ʜʠʩʪʘʥʮʽʡʥʽ ʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ, ʜʠʩʪʘʥʮʽʡʥʠʡ ʟ RS 
ʯʠ ʽʥʰʽ): 

¶ ʧʘʨ. 2.4 Ăʉʪʘʨʪ Aò - ʜʞʝʨʝʣʦ ʩʠʛʥʘʣʫ ʉʊɸʈʊ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ A  

¶ ʧʘʨ. 2.5 Ăʉʪʘʨʪ Bò - ʜʞʝʨʝʣʦ ʩʠʛʥʘʣʫ ʉʊɸʈʊ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ B 
V ʩʧʦʩʽʙ ʟʘʚʜʘʥʥʷ ʯʘʩʪʦʪʠ ʘʙʦ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ (ʤʽʩʮʝʚʠʡ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ, ʜʠʩʪʘʥʮʽʡʥʠʡ ʟ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ, ʯʝʨʝʟ ʟʚ'ʷʟʦʢ RS, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʘ, ʇɯɼ ï ʨʝʛʫʣʷʪʦʨʘ ʘʙʦ ʽʥʰʽ): 

¶ ʧʘʨ. 2.2 Ăɿʘʜʘʪʯʠʢ Aò - ʜʞʝʨʝʣʦ ʟʘʜʘʪʯʠʢʘ ʜʣʷ ʫʧʨʘʚʣʥ̔ʥ̫  A 

¶ ʧʘʨ. 2.3 Ăɿʘʜʘʪʯʠʢ Bò - ʜʞʝʨʝʣʦ ʟʘʜʘʪʯʠʢʘ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ B 

5.1. ʈʝʞʠʤ ʚʝʢʪʦʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ  

ʑʦʙ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʤʽʛ ʧʨʘʮʶʚʘʪʠ ʫ ʨʝʞʠʤʽ ʚʝʢʪʦʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʢʨʽʤ ʚʢʣʶʯʝʥʥʷ ʨʝʞʠʤʫ ɺʝʢʪʦʨ 2 (ʟ ʝʥʢʦʜʝʨʦʤ) 
ʘʙʦ ɺʝʢʪʦʨ 1 (ʙʝʟ ʜʘʪʯʠʢʘ), ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʫ 1.20, ʥʝʦʙʭʽʜʥʦ ʟʘʧʨʦʚʘʜʠʪʠ ʧʘʨʘʤʝʪʨʠ ʩʭʝʤʠ ʟʘʤʽʱʝʥʥʷ 
ʜʚʠʛʫʥʘ (ʜʠʚ. ʨʦʟʜʽʣ 4.1). ʗʢʱʦ ʮʽ ʧʘʨʘʤʝʪʨʠ ʥʝ ʚʽʜʦʤʽ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʙʫʜʦʚʘʥʫ ʫ 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʧʨʦʮʝʜʫʨʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ. ʇʽʩʣʷ ʾʾ ʚʢʣʶʯʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʧʨʦʚʝʜʝ 2 ʘʙʦ 3 ʪʝʩʪʠ 
ʜʚʠʛʫʥʘ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʙʫʜʝ ʟʜʽʡʩʥʝʥʘ ʩʧʨʦʙʘ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʭʝʤʠ ʟʘʤʽʱʝʥʥʷ. 

5.1.1. ɽʪʘʧʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʧʦʜʽʣʝʥʘ ʥʘ ʜʚʘ ʝʪʘʧʠ: 

¶ ɽʪʘʧ 1: ʇʝʨʝʚ̔ʨʢʘ DC. ɼʚʠʛʫʥ ʟʫʧʠʥʝʥʦ, ʧʨʠʩʪʨʽʡ ʚʠʟʥʘʯʘʻ ʘʢʪʠʚʥʠʡ ʦʧʽʨ ʩʪʘʪʦʨʘ 
 Rs, 

¶ ɽʪʘʧ 2: ʇʝʨʝʚ̔ʨʢʘ AC. ɼʚʠʛʫʥ ʟʫʧʠʥʝʥʦ, ʧʨʠʩʪʨʽʡ ʚʠʟʥʘʯʘʻ ʘʢʪʠʚʥʠʡ ʦʧʽʨ ʨʦʪʦʨʘ 
 Rr, ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʩʪʘʪʦʨʘ Ls ʪʘ ʨʦʪʦʨʘ Lr, 

¶ ɽʪʘʧ 3: ʇʝʨʝʚ̔ʨʢʘ ʦʙʝʨʪʘʥʥʷ ʧʨʠ 50 ɻʮ ʘʙʦ 25 ɻʮ. ɼʚʠʛʫʥ ʦʙʝʨʪʘʻʪʴʩʷ ʧʨʠ ʞʠʚʣʝʥʥʽ ʥʘʧʨʫʛʦʶ ʽʟ ʯʘʩʪʦʪʦʶ 
50 ʘʙʦ 25 ɻʮ ï ʧʨʠʩʪʨʽʡ ʚʠʟʥʘʯʘʻ ʽʥʜʫʢʪʠʚʥʽʩʪʴ Lm. 

5.1.2. ʋʚʽʤʢʥʝʥʥʷ ʨʝʞʠʤʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ 

!!! ʋɺɸɻɸ !!!  

1. ʇʝʨʝʜ ʚʚʽʤʢʥʝʥʥʷʤ ʨʝʞʠʤʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʥʦʤʽʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʜʚʠʛʫʥʘ, ʷʢʽ 
ʦʧʠʩʘʥʽ ʚ ʨʦʟʜʽʣʽ 4.1 (ʧʦʪʫʞʥʽʩʪʴ, ʩʪʨʫʤ, ʥʘʧʨʫʛʘ, ʯʘʩʪʦʪʘ ʪʘ ʰʚʠʜʢʽʩʪʴ) ï ʚʚʝʜʝʥʥʷ ʧʦʤʠʣʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ 
ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʜʚʠʛʫʥʘ ʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ. 

2. ʇʽʜ ʯʘʩ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʙʣʦʢʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʥʝ ʘʢʪʠʚʥʝ. 

3. ɼʚʠʛʫʥ ʥʝʦʙʭʽʜʥʦ ʚʽʜʢʣʶʯʘʪʠ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʟʚ'ʷʟʢʫ ʟ ʝʪʘʧʦʤ 3, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʜʚʠʛʫʥ 
ʨʦʟʢʨʫʯʫʶʪʴ ʜʦ ʰʚʠʜʢʦʩʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʪʦʪʽ 50 ʯʠ 25 ɻʮ. ʗʢʱʦ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ 
ʚʽʜʢʣʶʯʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦ ʚ ʧʘʨ. 1.10 "ID run" "ɯʜʝʥʪ." ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʚʘʨʽʘʥʪ Ă001 Dont runò çɹʝʟ 
ʦʙʝʨʪ.è 

ʑʦʙ ʫʚʽʤʢʥʫʪʠ ʧʨʦʮʝʜʫʨʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ, ʥʝʦʙʭʽʜʥʦ ʧʘʨʘʤʝʪʨ 1.10 Ăɯʜʝʥʪ.ò ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʦʜʥʝ ʽʟ ʟʥʘʯʝʥʴ: 

¶ 003 Run fn (ʆʙʝʨʪ. 50 ɻʮ) ï ʚʠʢʦʥʫʶʪʴʩʷ ʚʩʽ 3 ʝʪʘʧʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʝʪʘʧ 3 ʧʨʠ 50 ɻʮ. 

¶ 002 Run fn/2 (ʆʙʝʨʪ. 25 ɻʮ) ï ʚʠʢʦʥʫʶʪʴʩʷ ʚʩʽ 3 ʝʪʘʧʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʝʪʘʧ 3 ʧʨʠ 25 ɻʮ. 

¶ 001 Dont run (ɹʝʟ ʦʙʝʨʪ.) ï ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ 3 ʝʪʘʧ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ (ʫ ʨʘʟʽ, ʢʦʣʠ ʥʝʤʘʻ 
ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪ ʫ ʟʚ'ʷʟʢʫ ʟ ʥʝʤʦʞʣʠʚʽʩʪʶ ʚʽʜ'ʻʜʥʘʪʠ ʤʝʭʘʥʽʟʤ, ʱʦ ʧʨʠʚʦʜʠʪʴʩʷ). 

ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 1.10 ʥʘ ʦʜʥʫ ʟ ʦʧʮʽʡ, ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ, ʜʠʩʧʣʝʡ ʥʘ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ, 
ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. a. ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʦʜʥʽʻʾ ʽʟ ʢʣʘʚʽʰ ʉʊɸʈʊ (ʣʽʚʦʨʫʯ ʘʙʦ ʧʨʘʚʦʨʫʯ) ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʮʝʜʫʨʘ 
ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ï ʨʠʩ. b, c ʪʘ d. ɿʘʣʝʞʥʦ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʝʪʘʧʠ 1 ʽ 2 ʤʦʞʫʪʴ ʪʨʠʚʘʪʠ ʚʽʜ ʢʽʣʴʢʦʭ ʩʝʢʫʥʜ 
ʜʦ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʩʝʢʫʥʜ. ɽʪʘʧ 3 ʪʨʠʚʘʻ ʙʣʠʟʴʢʦ 20 ʩ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʩʽʭ ʪʝʩʪʽʚ ʚʠʨʘʭʫʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʟʘʧʠʩʫʶʪʴʩʷ 
ʫ ʧʘʤ'ʷʪʽ EEPROM ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ (ʨʠʩ. ʝ). ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ ʉʊʆʇ ̔ ʧʦʯʝʢʘʪʠ, ʧʦʢʠ ʩʠʩʪʝʤʘ 
ʧʝʨʝʟʘʚʘʥʪʘʞʠʪʴʩʷ ʽ ʧʝʨʝʪʚʦʨʶʚʘʯ ʧʦʚʝʨʥʝʪʴʩʷ ʚ ʨʝʞʠʤ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ. ʂʣʘʚʽʰʝʶ ʉʊʆʇ ʤʦʞʥʘ ʧʝʨʝʨʚʘʪʠ 
ʧʨʦʮʝʜʫʨʫ ʪʝʩʪʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʤʠʪʽ. ʋ ʚʝʢʪʦʨʥʠʡ ʨʝʞʠʤ ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʟʤʽʥʶʶʯʠ ʧʘʨ. 1.20 ʥʘ ɺʝʢʪʦʨ1 ʘʙʦ ɺʝʢʪʦʨ2. 
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ʋɺɸɻɸ 1.  ʇʽʜ ʯʘʩ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ ʚʪʨʘʯʘʻʪʴʩʷ ʟʚ'ʷʟʦʢ 
ʟ ʢʣʘʚʽʘʪʫʨʦʶ, ʯʝʨʝʟ ʱʦ ʚʠʩʚʽʯʫʚʘʪʠʤʝʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ 
çCommunication failure. Please wait...è. 
 
ʋɺɸɻɸ 2. ʋ ʨʘʟʽ ʧʝʨʝʨʠʚʘʥʥʷ ʧʨʦʮʝʩʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 
ʢʣʘʚʽʰʝʶ ʉʊʆʇ ʧʝʨʝʜ ʡʦʛʦ ʟʘʢʽʥʯʝʥʥʷʤ ʥʦʚʽ ʧʘʨʘʤʝʪʨʠ 
ʜʚʠʛʫʥʘ ʥʝ ʟʘʧʠʰʫʪʴʩʷ. 

 
ʈʠʩ. 5.1 ï ʇʨʘʚʠʣʴʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ 

ʋɺɸɻɸ 3. ʋ ʨʘʟʽ ʪʨʝʪʴʦʾ ʦʧʮʽʾ (ɹʝʟ ʽʜʝʥʪ.) ʧʘʨʘʤʝʪʨ Lm ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʽʥʰʠʭ ʥʦʤʽʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ. 
ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʘʨʘʤʝʪʨ Lm ʤʦʞʝ ʙʫʪʠ ʧʦʤʠʣʢʦʚʠʤ. 

ʋɺɸɻɸ 4. ʇʘʨʘʤʝʪʨ Rr ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʥʦʤʽʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ. ʅʘʡʙʽʣʴʰʝ ʥʘ ʧʘʨʘʤʝʪʨ Rr 
ʚʧʣʠʚʘʻ ʥʦʤʽʥʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʜʚʠʛʫʥʘ (ʧʘʨ. 1.2). ʋ ʨʘʟʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʜʚʠʛʫʥʘ 
ʟʙʽʣʴʰʫʻʪʴʩʷ/ʟʤʝʥʰʫʻʪʴʩʷ ʧʽʩʣʷ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʧʦʚʽʜʥʦ ʟʙʽʣʴʰʠʪʠ/ʟʤʝʥʰʠʪʠ ʧʘʨ. 1.2 (ʮʝ 
ʧʨʠʟʚʝʜʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʝʥʰʝʥʥʷ/ʟʙʽʣʴʰʝʥʥʷ Rr). 

ʋɺɸɻɸ 5. ʋ ʨʘʟʽ ʧʦʚʥʦʾ ʧʨʦʮʝʜʫʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ (ʪʨʠ ʝʪʘʧʠ) ʧʨʦʚʝʜʝʥʦʾ ʧʨʠ ʧʽʜʢʣʶʯʝʥʦʤʫ ʝʥʢʦʜʝʨʽ, ʥʝ ʤʦʞʥʘ 
ʧʨʦʚʦʜʠʪʠ ʟʤʽʥʠ ʚ ʧʘʨ. 1.81 (ɽʥʢ. ʈʝʚʝʨʩ), ʪʦʤʫ ʱʦ ʚʞʝ ʨʦʟʧʽʟʥʘʥʠʡ ʥʘʧʨʷʤʦʢ ʟʯʠʪʫʚʘʥʥʷ ʽʤʧʫʣʴʩʽʚ ʝʥʢʦʜʝʨʫ ʽ 
ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʨʠʛʫʚʘʥʥʷ ʧʘʨ 1.81. 

ʇʦʤʠʣʢʘ ʚ ʧʨʦʮʝʩʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ (ʨʠʩ. 5.2) ʤʦʞʝ ʥʘʩʪʫʧʠʪʠ, ʷʢʱʦ: 

¶ ʜʚʠʛʫʥ ʥʝ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ, 

¶ ʜʚʠʛʫʥ ʤʘʻ ʧʦʰʢʦʜʞʝʥʥʷ, 

¶ ʩʪʨʫʤ ʫ ʧʨʦʮʝʩʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʝʨʝʚʠʱʠʚ 170 % ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʜʚʠʛʫʥʘ, 

¶ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʮʴʦʛʦ ʜʚʠʛʫʥʘ. 
 

ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʛʦʪʦʚʠʡ 
ʜʦ ʨʦʙʦʪʠ. 

 
ʈʠʩ. 5.2 ï ʇʦʤʠʣʢʘ ʫ ʧʨʦʮʝʩʽ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

 

5.2. ɿʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʪʘ ʟʯʠʪʫʚʘʥʥʷ ʥʘʣʘʰʪʫʚʘʥʴ ʜʣʷ 4 ʨʽʟʥʠʭ ʜʚʠʛʫʥʽʚ 

ɯʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʚ ʧʘʤ'ʷʪʽ EEPROM ʪʘ ʟʯʠʪʫʚʘʥʥʷ ʟ ʥʝʾ ʯʦʪʠʨʴʦʭ ʛʨʫʧ ʧʘʨʘʤʝʪʨʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 
ʢʦʥʢʨʝʪʥʠʤʠ ʜʚʠʛʫʥʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ʯʦʪʠʨʤʘ ʜʚʠʛʫʥʘʤʠ. 
ʇʨʠ ʮʴʦʤʫ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʟʤʽʥʶʚʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʨʫʯʥʫ. ɼʦ ʩʢʣʘʜʫ ʥʘʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʚʭʦʜʷʪʴ: 

¶ ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ (ʧʘʨ.1.1), 

¶ ʥʦʤ̔ʥʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʜʚʠʛʫʥʘ (ʧʘʨ.1.2), 

¶ ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʜʚʠʛʫʥʘ (ʧʘʨ.1.3), 

¶ ʥʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ ʜʚʠʛʫʥʘ (ʧʘʨ.1.4), 

¶ ʥʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ ʜʚʠʛʫʥʘ (ʧʘʨ.1.5), 

¶ ʥʦʤʽʥʘʣʴʥʠʡ cosűʥ ʜʚʠʛʫʥʘ (ʧʘʨ.1.6), 

¶ ʦʧʽʨ ʩʪʘʪʦʨʘ (ʧʘʨ. 1.11), 

¶ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʣʘ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ (ʧʘʨ. 1.13), 

¶ ʽʥʜʫʢʪʠʚʥʽʩʪʴ Ld (ʧʘʨ.1.14), 

¶ ʽʥʜʫʢʪʠʚʥʽʩʪʴ Lq (ʧʘʨ.1.15), 

¶ ʧʦʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʰʚʠʜʢʦʩʪʽ (ʧʘʨ.1.70), 

¶ ʩʪʘʣʘ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʰʚʠʜʢʦʩʪʽ (ʧʘʨ.1.71), 

¶ ʢʦʝʬʽʮʽʻʥʪ ʧʦʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʤʦʤʝʥʪʫ (ʧʘʨ.1.72), 

¶ ʩʪʘʣʘ ʯʘʩʫ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʤʦʤʝʥʪʫ (ʧʘʨ .1.73), 

¶ ʢʦʝʬʽʮʽʻʥʪ ʧʦʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʧʦʪʦʢʫ (ʧʘʨ.1.74), 

¶ ʩʪʘʣʘ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʧʦʪʦʢʫ (ʧʘʨ.1.75), 

¶ ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ ʝʥʢʦʜʝʨʘ (ʧʘʨ.1.80), 

¶ ʨʝʚʝʨʩ ʨʘʭʫʥʢʫ ʽʤʧʫʣʴʩʽʚ ʝʥʢʦʜʝʨʘ (ʧʘʨ.1.81), 

¶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʪʨʫʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʟʘʭʠʩʪʫ ʜʚʠʛʫʥʘ (ʧʘʨ.3.3), 

¶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʝʨʤʦʨʝʣʝ ʜʣʷ ʟʫʧʠʥʝʥʦʛʦ ʜʚʠʛʫʥʘ (ʧʘʨ.3.4), 

¶ ʧʦʩʪʽʡʥʘ ʯʘʩʫ ʥʘʛʨʽʚʘʥʥʷ ʜʚʠʛʫʥʘ (ʧʘʨ.3.5). 

ɿɸʇʀʉ 
ʑʦʙ ʟʘʧʠʩʘʪʠ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʽʜʥʦ ʚ ʧʘʨ. 1.18 ʚʠʙʨʘʪʠ ʙʫʬʝʨ ʧʘʤ'ʷʪʽ (ʚʽʜ 1 ʜʦ 4), ʫ ʷʢʦʤʫ ʚʽʜʙʫʜʝʪʴʩʷ 
ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʟʘʧʠʩ. ɺʠʙʽʨ ʙʫʬʝʨʘ Ă0ò ʧʨʠʟʚʝʜʝ ʜʦ ʘʥʫʣʶʚʘʥʥʷ ʟʘʧʠʩʫ. 

ɿʏʀʊʋɺɸʅʅʗ 
ʑʦʙ ʚʚʝʩʪʠ ʧʘʨʘʤʝʪʨʠ, ʟʘʧʠʩʘʥʽ ʨʘʥʽʰʝ, ʧʦʪʨʽʙʥʦ ʚ ʧʘʨ. 1.19 ʚʠʙʨʘʪʠ ʙʫʬʝʨ ʧʘʤ'ʷʪʽ (ʚʽʜ 1 ʜʦ 4), ʚ ʷʢʦʤʫ ʙʫʣʠ ʟʘʧʠʩʘʥʽ 
ʧʘʨʘʤʝʪʨʠ, ʱʦ ʮʽʢʘʚʣʷʪʴ ʥʘʩ, ʽ ʧʽʜʪʚʝʨʜʠʪʠ ʟʯʠʪʫʚʘʥʥʷ. ɿʯʠʪʫʚʘʥʥʷ ʧʦʨʦʞʥʴʦʛʦ ʙʫʬʝʨʘ ʘʙʦ ʟʯʠʪʫʚʘʥʥʷ ʙʫʬʝʨʘ Ă0ò ʥʝ 
ʧʨʠʟʚʝʜʝ ʜʦ ʟʘʧʠʩʫ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ. 

ʋɺɸɻɸ. ʇʨʦʮʝʜʫʨʫ ʟʘʧʠʩʫ/ʟʯʠʪʫʚʘʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʣʠʰʝ ʧʨʠ ʟʫʧʠʥʝʥʦʤʫ ʜʚʠʛʫʥʽ. 

 



ɸʚʘʨʽʾ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ 
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6. ɸʚʘʨ̔ʾ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥ ̫

6.1. ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʾ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʘ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ 

ʇʨʦ ʩʪʘʥ ʘʚʘʨʽʾ ʩʠʛʥʘʣʽʟʫʻ ʩʚʽʪʽʥʥʷ ʯʝʨʚʦʥʦʛʦ ʩʚʽʪʣʦʜʽʦʜʘ (LED), ʘ ʪʘʢʦʞ ʚʠʩʚʽʯʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ (ʨʠʩ. 6.1) 

 
ʈʠʩ. 6.1 ï ʇʨʠʙʣʠʟʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʶ 

 

 
ʈʠʩ. 6.2 ï ʇʨʠʙʣʠʟʥʝ ʚʠʩʚʽʯʫʚʘʥʥʷ ʥʘ ʜʠʩʧʣʝʾ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʉʊʆʇ. ʑʦʙ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʠʡ ʉʊɸʈʊ, ʥʝʦʙʭʽʜʥʦ ʧʨʠʙʨʘʪʠ 
ʧʨʠʯʠʥʫ ʘʚʘʨʽʾ ʪʘ ʩʪʝʨʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʶ. ʋ ʨʘʟʽ ʜʝʷʢʠʭ ʘʚʘʨʽʡ ʤʦʞʣʠʚʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʝʩʪʘʨʪ (ʩʪʠʨʘʥʥʷ 
ʧʦʚʽʜʦʤʣʝʥʥʷ) ʧʽʩʣʷ ʟʥʠʢʥʝʥʥʷ ʧʨʠʯʠʥʠ ʘʚʘʨʽʾ.  

ʇʦʧʝʨʝʜʞʝʥʥʷ ʩʠʛʥʘʣʽʟʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʙʝʟ ʡʦʛʦ ʟʫʧʠʥʢʠ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʥʘ 
ʜʠʩʧʣʝʾ, ʘ ʪʘʢʦʞ ʤʠʛʦʪʽʥʥʷʤ ʯʝʨʚʦʥʦʛʦ ʩʚʽʪʣʦʜʽʦʜʘ LED (ʨʠʩ. 6.2). ʇʦʧʝʨʝʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʠʨʘʻʪʴʩʷ ʧʽʩʣʷ ʟʫʧʠʥʢʠ 
ʜʚʠʛʫʥʘ. 

ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʙʣʦʢʫʻʪʴʩʷ, ʪʦʙʪʦ ʤʦʞʥʘ ʙʝʟ ʧʝʨʝʰʢʦʜ ʧʝʨʝʛʣʷʜʘʪʠ ʪʘ 
ʟʤʽʥʶʚʘʪʠ ʚʩʽ ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʶ ʘʙʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʯʝʪʚʝʨʪʦʛʦ ʝʢʨʘʥʘ ʚ ʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽ (ʨʠʩ. 3.2 
ʥʘ ʩʪʦʨ. 23). ʑʦʙ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʥʴʦʛʦ, ʧʦʪʨʽʙʥʦ ʧʝʨʝʡʪʠ ʜʦ ʙʘʟʦʚʦʛʦ ʚʠʛʣʷʜʫ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʰ Ăò Ăò ʚʠʙʨʘʪʠ 
ʚʽʜʧʦʚʽʜʥʠʡ ʝʢʨʘʥ.  

6.2. ʉʪʠʨʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʶ. ɸʚʪʦʤʘʪʠʯʥʽ ʨʝʩʪʘʨʪʠ 

6.2.1. ʉʪʠʨʘʥʥʷ ʚ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ 

     ʋʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰʝ 2 ʩʝʢʫʥʜ 

6.2.2. ʉʪʠʨʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 

ʇʘʨʘʤʝʪʨ 3.70 ʜʦʟʚʦʣʷʻ ʚʠʙʠʨʘʪʠ ʮʠʬʨʦʚʠʡ ʚʭʽʜ, ʷʢʠʡ ʙʫʜʝ ʩʣʫʞʠʪʠ ʜʣʷ ʩʪʠʨʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʶ. 

6.2.3. ɼʠʩʪʘʥʮʽʡʥʝ ʩʪʠʨʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚ'ʷʟʢʫ RS 

ʗʢʱʦ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʘʨʘʤʝʪʨʦʤ 4.7 ʚʠʙʨʘʥʦ ʜʦʟʚʽʣ ʥʘ ʨʦʙʦʪʫ ʟʽ ʟʚ'ʷʟʢʦʤ RS, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʝʢʚʝʥʮʽʷ 2 
ʯʝʨʛʦʚʠʭ ʟʘʧʠʩʽʚ ʫ ʨʝʻʩʪʨ 2000 (MODBUS) ʫʤʦʞʣʠʚʣʶʻ ʩʪʠʨʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʶ. ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʙʽʪʽʚ ʪʘ 
ʩʧʦʩʦʙʫ ʩʪʠʨʘʥʥʷ ʚ ʦʧʠʩʽ ʨʝʛʽʩʪʨʫ 2000 ï ʨʦʟʜʽʣ 13. 

6.2.4. ɻʦʪʦʚʥʽʩʪʴ ʜʦ ʨʝʩʪʘʨʪʫ, ʷʢʱʦ ʥʝ ʫʩʫʥʫʪʦ ʧʨʠʯʠʥʫ ʘʚʘʨʽʾ 

ʗʢʱʦ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ, ʦʧʠʩʘʥʠʭ ʫ ʨʦʟʜʽʣʘʭ 6.2.1 é 6.2.3 ʟʨʦʙʣʝʥʦ ʩʪʠʨʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʶ, ʘ ʥʝ ʫʩʫʥʫʪʦ 
ʧʨʠʯʠʥʫ ʯʝʨʝʟ ʷʢʫ ʘʚʘʨʽʷ ʩʪʘʣʘʩʷ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʝʣʝʢʪʨʦʧʨʠʚʽʜ ʙʫʜʝ ʟʫʧʠʥʝʥʠʡ ʫ ʩʪʘʥʽ Ăʛʦʪʦʚʥʽʩʪʴ ʜʦ ʨʝʩʪʘʨʪʫò 
(ʨʠʩ. 6.3). 

ʂʦʣʠ ʙʫʜʝ ʫʩʫʥʫʪʦ ʧʨʠʯʠʥʫ ʘʚʘʨʽʾ, ʥʘʩʪʘʥʝ ʤʠʤʦʚʽʣʴʥʠʡ ʨʝʩʪʘʨʪ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. 

 
ʈʠʩ. 6.3 ï ʉʪʘʥ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʨʝʩʪʘʨʪʫ 
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6.2.5. ɸʚʪʦʤʘʪʠʯʥ ̔ʨʝʩʪʘʨʪʠ 

 
ʈʠʩ. 6.4 ï ɸʚʪʦʤʘʪʠʯʥʽ ʨʝʩʪʘʨʪʠ 

ʗʢʱʦ ʥʘʩʪʘʥʝ ʟʫʧʠʥʢʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʫ ʟʚ'ʷʟʢʫ ʟ ʘʚʘʨʽʻʶ, ʪʦ ̒ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʧʽʩʣʷ 
ʟʥʠʢʥʝʥʥʷ ʧʨʠʯʠʥʠ ʟʫʧʠʥʢʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. ʇʘʨʘʤʝʪʨ 3.71 (ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʠʭ ʨʝʩʪʘʨʪʽʚ) ʦʙʤʝʞʫʻ ʜʦʧʫʩʪʠʤʫ 
ʢʽʣʴʢʽʩʪʴ ʩʧʨʦʙ ʩʪʘʨʪʫ ʯʝʨʝʟ ʯʘʩ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 3.72. ɿʘʧʽʟʥʝʥʥʷ ʨʝʩʪʘʨʪʫ ʟ ʤʦʤʝʥʪʫ ʟʥʠʢʥʝʥʥʷ ʧʨʠʯʠʥʠ 
ʘʚʘʨʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 3.73 (ʨʠʩ. 6.4). 

ɽʣʝʢʪʨʦʧʨʠʚʽʜ ʘʚʪʦʤʘʪʠʯʥʦ ʥʝ ʚʽʜʥʦʚʠʪʴ ʨʦʙʦʪʫ, ʷʢʱʦ ʚʥʫʪʨʽʰʥʽʡ ʣʽʯʠʣʴʥʠʢ ʘʚʘʨʽʾ ʜʦʩʷʛʥʝ ʟʥʘʯʝʥʥʷ ʦʙʤʝʞʝʥʦʛʦ 
ʧʘʨʘʤʝʪʨʦʤ 3.71 ʟʘ ʯʘʩ, ʚʠʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʤ 3.72. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʧʦʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʙʫʜʝ ʤʦʞʣʠʚʠʤ ʣʠʰʝ ʧʽʩʣʷ 
ʩʪʠʨʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʶ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ, ʷʢʽ ʦʧʠʩʘʥʽ ʚ ʨʦʟʜʽʣʘʭ 6.2.1, 6.2.2 ʪʘ 6.2.3. 

ɼʦʟʚʽʣ ʥʘ ʘʚʪʦʤʘʪʠʯʥʽ ʨʝʩʪʘʨʪʠ ʤʦʞʣʠʚʠʡ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʟʥʘʯʝʥʥʷ ñʊɸʂò ʧʘʨʘʤʝʪʨʽʚ: 
 ʧʘʨ. 3.74 (ʜʣʷ ʘʚʘʨʽʾ ʅʠʟʴʢʘ Udc)  ʧʘʨ. 3.75 (ʜʣʷ ʘʚʘʨʽʾ ɺʠʩʦʢʘ Udc) 
 ʧʘʨ. 3.76 (ʜʣʷ ʘʚʘʨʽʾ ɺʠʩʦʢʠʡ ʩʪʨʫʤ) ʧʘʨ. 3.77 (ʜʣʷ ʘʚʘʨʽʾ ɺʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʜʘ̔ʪʦʨʫ) 
 ʧʘʨ. 3.78 (ʜʣʷ ʘʚʘʨʽʾ ʇʦh ʢʦʜʞʝʥʥʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ) 

6.3. ʂʦʜʠ ʘʚʘʨʽʡ ʪʘ ʧʦʧʝʨʝʜʞʝʥʴ 

ʊʘʙʣʠʮ ̫6.1 ï ʇʝʨʝʣʽʢ ʢʦʜʽʚ ʘʚʘʨʽʡ ʪʘ ʧʦʧʝʨʝʜʞʝʥʴ 

ʂʦʜ 
(ɸ/ʇ/ɯ) 1) 

ʅʘʟʚʘ, ʱʦ 
ʚʠʩʚʽʯʫʻʪʴʩʷ 

ʆʧʠʩ ʄʦʞʣʠʚʘ ʧʨʠʯʠʥʘ ʇʨʦʪʠʜʽ ̫

1 
 

(ɸ, ʇ) 

High 
temperature 
 
ɺʠʩʦʢʘ 
ʪʝʤʧʝʨʘʪ. 

ɸʚʘʨ̫̔: ʪʝʤʧʝʨʘʪʫʨʘ 
ʨʘʜʽʘʪʦʨʘ ʥʘʜʪʦ ʚʠʩʦʢʘ. 
ʇʦʧʝʨʝʜʞʝʥʥʷ: ʟʘ 5 0C 
ʧʝʨʝʜ ʪʝʤʧʝʨʘʪʫʨʦʶ ʘʚʘʨʽʾ 
ʟ'ʷʚʣʷʻʪʴʩʷ ʧʦʧʝʨʝʜʞʝʥʥʷ. 

ʉʣʘʙʢʘ ʮʠʨʢʫʣʷʮʽʷ ʧʦʚʽʪʨʷ, 
ʧʝʨʝʪʚʦʨʶʚʘʯ 
ʧʝʨʝʚʘʥʪʘʞʝʥʠʡ, ʟʘʥʘʜʪʦ 
ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʇʝʨʝʚʽʨʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʝʥʪʠʣʷʮʽʾ 
(ʩʧʨʘʚʥʽʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ ʪʘ 
ʟʘʙʨʫʜʥʝʥʥʷ ʨʘʜʽʘʪʦʨʘ) 

2 
 

(ɸ - ʧʘʨ. 
3.35) 

Earthing 
 
ɿʝʤʣʷ 

ʉʫʤʘ ʩʪʨʫʤʽʚ ʜʚʠʛʫʥʘ ʥʝ 
ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 
ʋʚʘʛʘ: ʘʚʘʨʽʷ ʩʪʦʩʫʻʪʴʩʷ 
ʣʠʰʝ ʧʝʚʥʠʭ 
ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ. 

ʇʦʰʢʦʜʞʝʥʦ ʽʟʦʣʷʮʽʶ ʦʙʤʦʪʦʢ 
ʜʚʠʛʫʥʘ ʘʙʦ ʩʧʦʣʫʯʥʠʭ 
ʧʨʦʚʦʜʽʚ 

ʇʝʨʝʚʽʨʠʪʠ ʦʧʽʨ ʽʟʦʣʷʮʽʾ ʧʨʦʚʦʜʽʚ, ʱʦ 
ʟ'ʻʜʥʫʶʪʴ ʜʚʠʛʫʥ ʽ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʘ 
ʦʧʽʨ ʽʟʦʣʷʮʽʾ ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʘ. 

3 
 

(ɸ) 

High Udc 
 
ɺʠʩʦʢʘ Udc 

ɺʠʩʦʢʘ ʥʘʧʨʫʛʘ ʚ ʢʦʣʽ DC ɿʘʥʘʜʪʦ ʚʠʩʦʢʘ ʥʘʧʨʫʛʘ 
ʤʝʨʝʞʽ, ʽʥʪʝʥʩʠʚʥʝ 
ʛʘʣʴʤʫʚʘʥʥʷ ʜʚʠʛʫʥʘ 

ʇʝʨʝʚʽʨʠʪʠ ʤʝʨʝʞʫ ʞʠʚʣʝʥʥʷ. 
ɿʙʽʣʴʰʠʪʠ ʯʘʩ ʛʘʣʴʤʫʚʘʥʥʷ 
(ʫʧʦʚʽʣʴʥʝʥʥʷ) ʧʘʨ.1.31 ʘʙʦ 1.33 

4 
 

(ɸ) 

Low Udc 
 
ʅʠʟɹʢʘ Udc 

ʅʠʟʴʢʘ ʥʘʧʨʫʛʘ ʚ ʢʦʣʽ DC  ʅʠʟʴʢʘ ʥʘʧʨʫʛʘ ʤʝʨʝʞʽ, 
ʚʽʜʩʫʪʥʽʩʪʴ ʦʜʥʽʻʾ ʬʘʟʠ 
ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ 

ʇʝʨʝʚʽʨʠʪʠ ʟ'ʻʜʥʫʚʘʣʴʥʽ ʧʨʦʚʦʜʠ ʪʘ 
ʨʽʚʝʥʴ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ 

5 
 

(ɸ) 

Short circuit 
 
ʂʦʨʦʪʢʝ 
ʟʘʤʠʢʘʥʥ  ̫

ʂʦʨʦʪʢʝ ʟʘʤʠʢʘʥʥʷ ʥʘ 
ʚʠʭʦʜʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʘʙʦ 
ʥʝʩʧʨʘʚʥʽʩʪʴ ʩʠʣʦʚʦʛʦ 
ʤʦʜʫʣʷ 

ʂʦʨʦʪʢʝ ʟʘʤʠʢʘʥʥʷ ʫ ʜʚʠʛʫʥʽ 
ʘʙʦ ʫ ʧʨʦʚʦʜʘʭ, ʱʦ ʞʠʚʣʷʪʴ 
ʜʚʠʛʫʥ 

ɺʽʜʢʣʶʯʠʪʠ ʜʚʠʛʫʥ ʽ ʧʝʨʝʚʽʨʠʪʠ 
ʥʘʷʚʥʽʩʪʴ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, ʷʢʱʦ 
ʪʘʢ, ʪʦ ʟʚʝʨʥʫʪʠʩʷ ʚ ʩʝʨʚʽʩ ʟ ʨʝʤʦʥʪʫ 
ʜʚʠʛʫʥʽʚ, ʘ ʷʢʱʦ ʥʽ, ʪʦ ʧʝʨʝʚʽʨʠʪʠ 
ʽʟʦʣʷʮʽʶ ʧʨʦʚʦʜʽʚ ʽ ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʘ 

6 
 

(ɸ) 

High current 
 
ɺʝʣʠʢʠʡ 
ʩʪʨʫʤ 

ʉʪʨʫʤ ʜʚʠʛʫʥʘ ʚʠʱʝ 
ʜʦʧʫʩʪʠʤʦʛʦ 

ɿʘʥʘʜʪʦ ʚʝʣʠʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 
ʨʦʟʛʦʥʫ. ʉʪʨʠʙʢʦʧʦʜʽʙʥʘ ʟʤʽʥʘ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ 

ɿʙʽʣʴʰʠʪʠ ʯʘʩ ʨʦʟʛʦʥʫ ʜʚʠʛʫʥʘ 
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ʂʦʜ 
(ɸ/ʇ/ɯ) 1) 

ʅʘʟʚʘ, ʱʦ 
ʚʠʩʚʽʯʫʻʪʴʩʷ 

ʆʧʠʩ ʄʦʞʣʠʚʘ ʧʨʠʯʠʥʘ ʇʨʦʪʠʜʽʷ 

7 
 

(ɸ - ʧʘʨ. 3.2) 

I2t limit 
 
Limit I2t 

ʇʝʨʝʛʨʽʚ ʜʚʠʛʫʥʘ ʈʦʙʦʪʘ ʟ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ 
ʜʚʠʛʫʥʘ ʘʙʦ ʨʝʞʠʤʠ ʟ 
ʚʝʣʠʢʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʠ 
ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʷʭ 

ʇʝʨʝʚʽʨʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʜʚʠʛʫʥʘ (ʩʪʨʫʤ ʜʚʠʛʫʥʘ). 
ʇʝʨʝʚʽʨʠʪʠ ʧʘʨʘʤʝʪʨʠ ʪʝʨʤʽʯʥʦʾ 
ʤʦʜʝʣʽ ʜʚʠʛʫʥʘ 

8 
 

(ɸ/ʇ - 
ʧʘʨ. 3.23) 

Analog input 
failure 
 
ʇʦh ʢʦʜʞ. ɺʭ.ɸ 

ʇʦʰʢʦʜʞʝʥʥʷ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʭʦʜʫ 

ʇʨʠ ʥʘʣʘʰʪʫʚʘʥʥʽ ʚʭʦʜʫ ʟ 
Ăʞʠʚʫʯʦʛʦ ʥʫʣʷò (2-10 ɺ ʘʙʦ 
4-20 ʤA) ʟʥʘʯʝʥʥʷ ʩʠʛʥʘʣʫ 
ʥʠʞʯʝ 1 ɺ 

ʇʝʨʝʚʽʨʠʪʠ ʢʦʥʬʽʛʫʨʘʮʽʶ 
ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ, ʧʝʨʝʚʽʨʠʪʠ 
ʩʠʩʪʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ (ʦʙʨʠʚ 
ʧʨʦʚʦʜʽʚ ʽ ʪ.ʧ.) 

9 
 

(ɸ/ʇ - 
ʧʘʨ. 3.56) 

Breaking 
resistor 
overload 

ʇʝʨʝʚʘʥʪʘʞʝʥʥʷ ʛʘʣʴʤʽʚʥʦʛʦ 
ʨʝʟʠʩʪʦʨʘ - ʯʘʩ ʧʽʜʢʣʶʯʝʥʥʷ 
ʛʘʣʴʤʽʚʥʦʛʦ ʨʝʟʠʩʪʦʨʘ 
ʧʝʨʝʚʠʱʠʚ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʠʡ 
ʚ ʧʘʨ. 3.55 

ɿʘʥʘʜʪʦ ʢʦʨʦʪʢʠʡ ʯʘʩ 
ʟʫʧʠʥʢʠ ʜʚʠʛʫʥʘ. ɿʘʥʘʜʪʦ 
ʢʦʨʦʪʢʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ 
ʧʽʜʢʣʶʯʝʥʥʷ ʨʝʟʠʩʪʦʨʘ ʥʘ 
ʥʘʧʨʫʛʫ DC 

ɿʙʽʣʴʰʠʪʠ ʯʘʩ ʟʫʧʠʥʢʠ ʜʚʠʛʫʥʘ 
(ʧʘʨ. 1.31 ʘʙʦ 1.33 ʘʙʦ 1.34). 
ɿʙʽʣʴʰʠʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ 
ʧʽʜʢʣʶʯʝʥʥʷ ʨʝʟʠʩʪʦʨʘ ʥʘ 
ʥʘʧʨʫʛʫ DC 

10 
 

(ɸ) 

DC charging 
failure 
 
ɿʘʨʷʜ DC 

ʇʦʰʢʦʜʞʝʥʥʷ ʢʦʣʘ ʟʘʨʷʜʫ 
ʙʘʪʘʨʝʾ ʢʦʥʜʝʥʩʘʪʦʨʽʚ. 

ʇʦʰʢʦʜʞʝʥʥʷ 
ʢʦʥʪʘʢʪʦʨʘ/ʨʝʣʝ (ʧʦʪʫʞʥʽʩʪʴ 
ʜʦ 55 ʢɺʪ), ʪʠʨʠʩʪʦʨʥʠʭ 
ʤʦʜʫʣʽʚ (ʧʦʪʫʞʥʽʩʪʴ 75 ʢɺʪ ʽ 
ʙʽʣʴʰʝ) ʘʙʦ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʧʦʧʝʨʝʜʥʴʦʶ 
ʟʘʨʷʜʢʦʶ. 

ʇʝʨʝʚʽʨʠʪʠ ʟ'ʻʜʥʘʥʥʷ 
(ʢʘʙʝʣʴ/ʨʦʟ'ʻʤʠ ʪʦʱʦ) 

11 
 

(ɸ) 

Temp. sensor 
missing 
ɺʽʜʩʫʪʥʽʩʪʴ 
ʜʘʪʯʠʢʘ ʪʝʤʧ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʜʘʪʯʠʢʘ 
ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʇʦʰʢʦʜʞʝʥʥʷ ʜʘʪʯʠʢʘ ʘʙʦ 
ʟ'ʻʜʥʫʚʘʣʴʥʠʭ ʧʨʦʚʦʜʽʚ 

ɿʚʝʨʥʫʪʠʩʷ ʜʦ ʛʘʨʘʥʪʽʡʥʦʾ 
ʤʘʡʩʪʝʨʥʽ 

12 
 

(ɸ) 

Temp. sensor 
short circuit 
ʂɿ.ʜʘʪ. ʪʝʤʧ. 

ʂɿ ʥʘ ʚʠʭʦʜʽ ʜʘʪʯʠʢʘ 
ʪʝʤʧʝʨʘʪʫʨʠ 

ʪʝ ʩʘʤʝ ʪʝ ʩʘʤʝ 

13 
 

(ɸ) 

Low 
temperature 
ʅʠʟɹʢʘ ʪʝʤʧ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʜʘ̔ʪʦʨʫ ʥʠʞʯʘ 
-10 ÜC 

ʊʝʤʧʝʨʘʪʫʨʘ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʥʘʜʪʦ 
ʥʠʟʴʢʘ 

ʇʝʨʝʚʽʨʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʽʛʨʽʚʫ 

  142) 
(ɸ/ʇ - 
ʧʘʨ. 3.57) 

ACR failure ɸʚʘʨ̫̔ ʤʦʜʫʣ ʁAcR -  
ʂʦʜ ʘʚʘʨʽʾ ʧʝʨʝʛʣʷʜʘʻʪʴʩʷ ʚ 
ʧʘʨʘʤʝʪʨ ̔0.78 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʾ 
MFC710/AcR 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʾ 
MFC710/AcR 

152) 
(ɸ/ʇ - 
ʧʘʨ. 3.57) 

ACR 
communication 
failure 

ɸʚʘʨʽʷ ʟʚ'ʷʟʢʫ ʤʦʜʫʣʷ AcR ʇʦʰʢʦʜʞʝʥʥʷ ʤʦʜʫʣʷ AcR 
ʘʙʦ ʟ'ʻʜʥʫʚʘʣʴʥʦʛʦ ʜʨʦʪʫ 

ɿʚ'ʷʟʘʪʠʩʷ ʟ ʩʝʨʚʽʩʦʤ ʚʠʨʦʙʥʠʢʘ 

19 
 

(ɸ/ʇ - 
ʧʘʨ. 3.45) 

Speed control ʇʦʤʠʣʢʘ ʚʠʭʽʜʥʦʾ ʰʚʠʜʢʦʩʪʽ - 
ʨʽʟʥʠʮʷ ʤʽʞ ʟʘʜʘʥʦʶ 
ʰʚʠʜʢʽʩʪʶ ʽ ʰʚʠʜʢʽʩʪʶ 
ʜʚʠʛʫʥʘ ʧʝʨʝʚʠʱʠʣʘ 
ʜʦʧʫʩʪʠʤʫ ʚʝʣʠʯʠʥʫ (ʧʘʨ. 
3.47)   

ʅʝʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʽ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ 
ʧʨʠʚʦʜʫ, ʯʘʩʪʦʪʥʠʢ ʧʨʘʮʶʻ 
ʟ ʦʙʤʝʞʝʥʥʷʤ ʩʪʨʫʤʫ, 
ʥʘʧʨʫʛʠ ʪʘ/ʘʙʦ ʤʦʤʝʥʪʫ 

ʇʝʨʝʚʽʨʠʪʠ ʧʨʠʚʦʜʥʫ ʩʠʩʪʝʤʫ, 
ʩʪʨʫʤʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʤʽʥʠʪʠ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʚ̔ 3.45, 
3.46, 3.47 

20 
 

(ɸ/ʇ - 
ʧʘʨ. 3.30) 

Output 
symmetry 
ʉʠʤʝʪʨʽ̫ ɺʠʭ. 

ʅʝʩʠʤʝʪʨʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʇʦʰʢʦʜʞʝʥʦ ʜʚʠʛʫʥ ʘʙʦ 
ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʭʽʜʥʦʾ ʬʘʟʠ 
(ʦʙʨʠʚ ʧʨʦʚʦʜʫ) 

ʇʝʨʝʚʽʨʠʪʠ ʟ'ʻʜʥʘʥʥʷ 
ʧʝʨʝʪʚʦʨʶʚʘʯ/ʜʚʠʛʫʥ, 
ʧʝʨʝʚʽʨʠʪʠ ʦʧʽʨ ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʘ, 
ʟʘʤʽʥʠʪʠ ʜʚʠʛʫʥ. 

21 
 

(ɸ/ʇ - 
ʧʘʨ. 3.50) 

Underload 
 
ʅʝʜʦʚʘʥʪʘʞʝʥ
ʥ  ̫

ʈʦʙʦʪʘ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʷʢʝ 
ʟʥʘʯʥʦ ʥʠʞʯʝ ʟʘ ʥʦʤʽʥʘʣʴʥʝ 

ʅʝʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʝʥʽ 
ʧʘʨʘʤʝʪʨʠ ʥʝʜʦʚʘʥʪʘʞʝʥʥʷ 

ʇʝʨʝʚʽʨʠʪʠ ʪʘ ʚʠʧʨʘʚʠʪʠ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ 
ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʝʜʦʚʘʥʪʘʞʝʥʥʷ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

22 
(ɸ - 

ʧʘʨ. 3.10) 

External 
failure 1 
ɿʦʚʥʽʰʥʷ 1 

ɼʽʻ ʩʠʛʥʘʣ ʟʦʚʥʽʰʥʴʦʾ 
ʥʝʩʧʨʘʚʥʦʩʪʽ 

 ʇʝʨʝʚʽʨʠʪʠ ʩʠʛʥʘʣ ʥʘ 
ʮʠʬʨʦʚʦʤʫ ʚʭʦʜʽ ɺʭ.C3, ʷʢʠʡ 
ʚʠʙʨʘʥʦ ʷʢ ʟʦʚʥʽʰʥʶ 
ʥʝʩʧʨʘʚʥʽʩʪʴ. 

23 
 

(ɸ - ʧʘʨ. 
3.11) 

External 
failure 2 
ɿʦʚʥʽʰʥʷ 2 

ʊʝ ʩʘʤʝ  ʇʝʨʝʚʽʨʠʪʠ ʩʠʛʥʘʣ ʥʘ 
ʮʠʬʨʦʚʦʤʫ ʚʭʦʜʽ ɺʭ.C4, ʷʢʠʡ 
ʚʠʙʨʘʥʦ ʷʢ ʟʦʚʥʽʰʥʶ 
ʥʝʩʧʨʘʚʥʽʩʪʴ. 
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(ɸ/ʇ 
ʧʘʨ. 3.1) 

Thermorelay 
 
ʊʝʨʤʦʨʝʣʝ 

ʇʝʨʝʛʨʽʚ ʜʚʠʛʫʥʘ ʘʙʦ 
ʧʦʰʢʦʜʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ 
ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʜʚʠʛʫʥʘ, 
ʧʽʜʢʣʶʯʝʥʦʛʦ ʜʦ ɺʭ.C6 (DI6). 
ɸʚʘʨʽʷ: ʚʠʥʠʢʥʝʥʥʷ ʧʦʜʽʾ ʧʽʜ 
ʯʘʩ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 
(RUN). ʇʦʧʝʨʝʜʞʝʥʥʷ: 
ʚʠʥʠʢʥʝʥʥʷ ʧʦʜʽʾ ʢʦʣʠ 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʟʫʧʠʥʝʥʠʡ 
(READY). 

ʈʦʙʦʪʘ ʟ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ 
ʜʚʠʛʫʥʘ ʘʙʦ ʪʨʠʚʘʣʘ ʨʦʙʦʪʘ 
ʟ ʚʝʣʠʢʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 
ʥʘ ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʷʭ. 
ʇʦʰʢʦʜʞʝʥʥʷ ʜʘʪʯʠʢʘ ʘʙʦ 
ʟ'ʻʜʥʫʚʘʣʴʥʦʛʦ ʧʨʦʚʦʜʫ 

ʇʝʨʝʚʽʨʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʜʚʠʛʫʥʘ (ʩʪʨʫʤ ʜʚʠʛʫʥʘ). 
ʇʝʨʝʚʽʨʠʪʠ ʟ'ʻʜʥʘʥʥʷ 
(ʢʘʙʝʣʴ/ʨʦʟ'ʻʤʠ ʪʦʱʦ) 

25 
 

(ɸ/ʇ 
ʧʘʨ. 3.40) 

Stall 
 
ʉʪʦʧʦʨʽʥʥʷ 

ɼʚʠʛʫʥ ʟʫʧʠʥʠʚʩʷ ʧʽʜ ʜʽʻʶ 
ʥʘʜʪʦ ʚʠʩʦʢʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʅʘʜʪʦ ʚʠʩʦʢʠʡ ʤʦʤʝʥʪ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʘʣʫ, 
ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʙʦʯʦʛʦ 
ʤʝʭʘʥʽʟʤʫ, ʥʝʜʦʩʪʘʪʥʷ 
ʧʦʪʫʞʥʽʩʪʴ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʇʝʨʝʚʽʨʠʪʠ ʨʦʙʦʯʠʡ ʤʝʭʘʥʽʟʤ 
(ʧʽʜʢʣʠʥʶʚʘʥʥʷ). ɿʙʽʣʴʰʠʪʠ 
ʥʘʧʨʫʛʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ. 



ɸʚʘʨʽʾ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ 
50 

 

ʂʦʜ 
(ɸ/ʇ/ɯ) 1) 

ʅʘʟʚʘ, ʱʦ 
ʚʠʩʚʽʯʫʻʪʴʩʷ 

ʆʧʠʩ ʄʦʞʣʠʚʘ ʧʨʠʯʠʥʘ ʇʨʦʪʠʜʽʷ 

26 
 

(ɸ/ʇ 
ʧʘʨ. 3.65) 

No keyboard 

 
ɺʽʜʩʫʪʥʽʩʪʴ 
ʢʣʘʚʘ̔ʪʫʨʠ 

ʇʦʤʠʣʢʘ ʫ ʩʭʝʤʽ ʟ'ʻʜʥʘʥʴ 
ʤʽʞ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʽʥʥʷ, 
ʧʘʥʝʣʣʶ ʫʧʨʘʚʣʽʥʥʷ 
ʪʘ ʩʠʛʥʘʣʽʟʘʮʽʻ  ʁ

ʇʝʨʝʰʢʦʜʠ ʘʙʦ ʦʙʨʠʚ ʫ 
ʢʘʙʝʣʽ, ʱʦ ʟ'ʻʜʥʫʻ ʧʫʣʴʪ 
ʫʧʨʘʚʣʽʥʥʷ ʟ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ 

 ʇʝʨʝʚʽʨʠʪʠ ʟ'ʻʜʥʘʥʥʷ, ʟʘʤʽʥʠʪʠ 
ʢʘʙʝʣʴ. 

27 
(ɸ/ʇ 

ʧʘʨ. 3.60) 

No keyboard 

 
ʏʘʩ RS 

ʇʝʨʝʚʠʱʝʥʦ ʯʘʩ 
ʦʯʽʢʫʚʘʥʥʷ ʥʘ ʩʠʛʥʘʣ ʧʦ 
RS 

ʇʦʰʢʦʜʞʝʥʥʷ ʧʨʦʚʽʜʥʠʢʽʚ, 
ʥʝʧʨʘʚʠʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʽ 
ʧʘʨʘʤʝʪʨʠ ʪʨʘʥʩʤʽʩʽʾ 

ʇʝʨʝʚʽʨʠʪʠ ʟʦʚʥʽʰʥʽ ʟ'ʻʜʥʘʥʥʷ 
ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ RS 

28 
 

(ɸ) 

U mains 

 
U ʤʝʨʝʞʽ 

ʂʦʣʠʚʘʥʥʷ ʥʘʧʨʫʛʠ ʢʦʣʘ 
DC ʚʠʱʝ ʜʦʧʫʩʪʠʤʦʾ 

ʂʦʣʠʚʘʥʥʷ ʥʘʧʨʫʛʠ ʤʝʨʝʞʽ 
ʞʠʚʣʝʥʥʷ 

 

29 
 

(ɸ) 

f >fmax ɺʠʭʽʜʥʘ ʯʘʩʪʦʪʘ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 
ʚʠʱʝ ʤʘʢʩʠʤʘʣʴʥʦʾ 
ʯʘʩʪʦʪʠ (ʧʘʨ. 1.40) 

ʇʨʠʚʽʜʥʠʡ ʤʝʭʘʥʽʟʤ ʨʦʟʢʨʫʯʫʻ 
ʜʚʠʛʫʥ ʘʙʦ ʽʩʥʫʻ ʚʝʣʠʢʝ 
ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ 
ʰʚʠʜʢʦʩʪʽ 

ʈʝʜʘʛʫʚʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʨʝʛʫʣʷʪʦʨʘ ʰʚʠʜʢʦʩʪʽ 

30 
 

(ɸ) 

Encoder failure 
ʇʦʤʠʣʢʘ 
ʝʥʢʦʜʝʨʫ 

ʇʦʰʢʦʜʞʝʥʥʷ ʝʥʢʦʜʝʨʫ ʇʦʰʢʦʜʞʝʥʥʷ ʝʥʢʦʜʝʨʫ ʘʙʦ 
ʟ'ʻʜʥʫʚʘʣʴʥʦʛʦ ʢʦʣʘ 

ʇʝʨʝʚʽʨʠʪʠ ʟ'ʻʜʥʘʥʥʷ (ʢʘʙʝʣʴ/ʨʦʟ'ʻʤʠ 
ʪʦʱʦ) 

 
 

(ʀ) 

Communication 
failure. 
Please wait... 
ɸʚʘʨ̫̔ 
RS ʂʣʘʚ 

ɺʽʜʩʫʪʥʽʩʪʴ ʢʦʤʫʥʽʢʘʮʽʾ 
ʧʨʦʮʝʩʦʨʘ ʽʟ 
ʢʣʘʚʽʘʪʫʨʦʶ. 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʦʜʩʴʢʠʭ 
ʧʘʨʘʤʝʪʨʽʚ, ʧʨʦʚʝʜʝʥʥʷ 
ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʪʘ 
ʽʥʰʽ ʧʦʜʽʾ, ʱʦ ʟʤʫʰʫʶʪʴ 
ʧʝʨʝʟʘʧʫʩʢ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

ʎʝ ʥʦʨʤʘʣʴʥʝ ʷʚʠʱʝ - ʟʘ ʫʤʦʚʠ, ʱʦ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʟʛʘʜʘʥʠʭ 
ʩʠʪʫʘʮʽʷʭ ʽ ʪʨʠʚʘʻ ʥʝ ʙʽʣʴʰʝ ʢʽʣʴʢʦʭ 
ʩʝʢʫʥʜ. 

1) A=ʘʚʘʨ̫̔, ʇ=ʧʦʧʝʨʝʜʞʝʥʥʷ, ɯ= ʥ̔ʬʦʨʤʘʮʽ̫ 
2) ʉʪʦʩʫʻʪʴʩʷ ʣʠʰʝ ʨʝʢʫʧʝʨʘʪʠʚʥʠʭ ʯʘʩʪʦʪʥʠʢʽʚ AcR ʟ ʘʢʪʠʚʥʠʤ ʚʠʧʨʷʤʣʷʯʝʤ. 

ʗʢʱʦ ʫ ɺʘʩ ʚʠʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʠ ʟ ʫʩʫʥʝʥʥʷʤ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʧʨʦʩʠʤʦ ʟʚ'ʷʟʘʪʠʩʷ ʟ ʩʝʨʚʽʩʦʤ ʬʽʨʤʠ ʊɺɽʈɼ ɽʅɽʈɻʆ-
ʇʃʖʉ. 

6.4. ʈʝʻʩʪʨ ʽʩʪʦʨʽʾ ʘʚʘʨʽʡ ʪʘ ʧʦʧʝʨʝʜʞʝʥʴ 

ʇʘʨʘʤʝʪʨʳ 3.80...3.111 ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʈʝʩ̒ʪʨ ʘʚʘʨʽʡ ʪʘ ʧʦʧʝʨʝʜʞʝʥʴ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʽʜʦʙʨʘʟʠʪʠ ʽʩʪʦʨʽʶ ʷʢ ʤʽʥʽʤʫʤ 16 
ʦʩʪʘʥʥʽʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. ʂʦʞʝʥ ʟʘʧʠʩ ʫ ʨʝʛʽʩʪʨʽ ʘʚʘʨʽʡ ʤʽʩʪʠʪʴʩʷ ʫ ʧʘʨʽ ʜʚʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: 3.80õ3.81, 
3.82õ3.83, é, 3.110õ3.111, ʧʝʨʰʠʡ ʟ ʷʢʠʭ (3.80) ʤʽʩʪʠʪʴ: 
 Å ʥʘʟʚʫ ʥʝʩʧʨʘʚʥʦʩʪʽ (ʨʠʩ. ʘ), 
 Å ʪʠʧ ʥʝʩʧʨʘʚʥʦʩʪʽ (Warning = ʧʦʧʝʨʝʜʞʝʥʥʷ, Fault = ʘʚʘʨʽ̫) ʪʘ ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ ʥʝʩʧʨʘʚʥʦʩʪʽ 

 ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʛʦʜʠʥʠ ʨʦʙʦʪʠ (ʨʠʩ. b) 
ʂʨʽʤ ʮʴʦʛʦ, ʨʝʛʽʩʪʨ ʤʽʩʪʠʪʴ ʟʘʧʠʩ ʚʘʞʣʠʚʠʭ ʜʘʥʠʭ ʫ ʤʦʤʝʥʪʽ ʧʦʷʚʠ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʪʦʙʪʦ: Å ʯʘʩ ʧʦʷʚʠ ʥʝʩʧʨʘʚʥʦʩʪʽ - 
ʚʽʜʥʦʩʥʠʡ ʯʘʩ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʛʦʜʠʥ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ - ʧʘʨʘ. 0.35 (ʥʘʧʨʠʢʣʘʜ ʯʘʩ 95 ʛʦʜ. 
ʦʟʥʘʯʘʻ, ʱʦ ʥʝʩʧʨʘʚʥʽʩʪʴ ʚʽʜʙʫʣʘʩʷ ʦ 95 ʛʦʜʠʥʽ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ, ʨʘʭʫʶʯʠ ʟ ʧʝʨʰʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ 
ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ), Å ʚʠʭʽʜʥʘ ʯʘʩʪʦʪʘ fʚʠʭ, Å ʜʽʶʯʝ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʜʚʠʛʫʥʘ (ʩʝʨʝʜʥʻ ʧʦ 3 ʬʘʟʘʭ) Iʜʚʠʛ, Å ʥʘʧʨʫʛʘ 
ʧʨʦʤʽʞʥʦʛʦ ʢʦʣʘ Udc, Å ʪʝʤʧʝʨʘʪʫʨʠ ʨʘʜʽʘʪʦʨʘ ʊʨʘʜ, Å ʩʪʘʥ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ S. 

ʇʝʨʝʢʣʶʯʝʥʥʷ ʤʽʞ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ ʟʘʧʠʩʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰʽ Enter Ă δò. 

ɼʨʫʛʠʡ ʧʘʨʘʤʝʪʨ (ʥʘʧʨʠʢʣʘʜ, 3.81) ʤʽʩʪʠʪʴ ʚʽʜʥʦʩʥʠʡ ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ (ʨʠʩ. ʩ). ʇʘʨʘ ʧʘʨʘʤʝʪʨʽʚ 3.80 ʽ 3.81 
ʩʪʦʩʫʻʪʴʩʷ ʥʘʡʥʦʚʽʰʦʛʦ ʟʘʧʠʩʫ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʘ ʧʘʨʘ ʧʘʨʘʤʝʪʨʽʚ 3.110 ʽ 3.111 ʩʪʦʩʫʶʪʴʩʷ ʥʘʡʩʪʘʨʽʰʦʛʦ ʟʘʧʠʩʫ. 

ʇʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʛʦʜʠʥʠ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʘ ʩʘʤʘ ʥʝʩʧʨʘʚʥʽʩʪʴ ʤʦʞʝ ʟ'ʷʚʠʪʠʩʷ ʢʽʣʴʢʘ ʨʘʟʽʚ. 
ʋ ʪʘʢʦʤʫ ʨʘʟʽ, ʱʦʙ ʨʝʛʽʩʪʨ ʥʝ ʧʝʨʝʧʦʚʥʠʚʩʷ ʥʘʜʪʦ ʰʚʠʜʢʦ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʣʠʰʝ ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ ʥʝʩʧʨʘʚʥʦʩʪʽ 
ʧʨʦʪʷʛʦʤ ʮʽʻʾ ʛʦʜʠʥʠ (ʜʠʚ. ʨʠʩ. b). ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʨʦʩʪʘʻ ʨʝʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʜʣʷ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ 
ʥʝʩʧʨʘʚʥʦʩʪʝʡ. 

 
ʈʠʩ.6.5 ï ʈʝʛʽʩʪʨ ʘʚʘʨʽʾ ï ʧʨʠʢʣʘʜ ʥʘʡʥʦʚʽʰʦʛʦ ʟʘʧʠʩʫ 
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7. ʅʘʙʦʨʠ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʋ ʨʦʟʜʽʣʽ Ă3.7 ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚò ʧʦʢʘʟʘʥʦ ʩʧʦʩʽʙ ʟʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʝʨʝʪʚʦʨʶʚʘʯ ʟʘʚʦʜʩʴʢʠʭ 
ʧʘʨʘʤʝʪʨʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʦ 9 ʨʽʟʥʠʭ ʥʘʙʦʨʽʚ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʪʘʙʣʠʮʷ), ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ 
ʩʪʘʥʜʘʨʪʥʠʭ, ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʠʭ ʧʨʦʛʨʘʤ ʫʧʨʘʚʣʽʥʥʷ. 

ʅʘʡʯʘʩʪʽʰʝ ʩʧʦʯʘʪʢʫ ʢʨʘʱʝ ʟʘʚʘʥʪʘʞʠʪʠ ʦʜʠʥ ʽʟ ʥʘʚʝʜʝʥʠʭ ʩʪʘʥʜʘʨʪʥʠʭ ʥʘʙʦʨʽʚ ʧʘʨʘʤʝʪʨʽʚ, ʥʽʞ ʩʘʤʦʩʪʽʡʥʦ ʟʤʽʥʶʚʘʪʠ 
ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ. ʇʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʣʠʰʝ 
ʟʤʽʥʠʪʠ ʪʽ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʟʤʽʥʝʥʽ, ʱʦʙ ʘʜʘʧʪʫʚʘʪʠ ʨʦʙʦʪʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ. 

ʅʝʦʙʭʽʜʥʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʧʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʙʦʨʫ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʧʝʨʰ ʟʘ ʚʩʝ ʥʝʦʙʭʽʜʥʦ 
ʚʠʟʥʘʯʠʪʠ ʟʘʚʦʜʩʴʢʽ ʧʘʨʘʤʝʪʨʠ ʜʚʠʛʫʥʘ, ʱʦ ʧʽʜʢʣʶʯʘʻʪʴʩʷ, ʽ ʟʜʽʡʩʥʠʪʠ ʡʦʛʦ ʽʜʝʥʪʠʬʽʢʘʮʽʶ (ʜʠʚ. ʨʦʟʜ. 4.1 ʽ 5.1). 

ʊʘʙʣʠʮ ̫7.1 ï ʅʘʙʦʨʠ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ˉ 
ʧʘʨʘʤ.  

1 
ʄ̔ ʩʮʝʚʽ 

2 
ɼʠʩʪʘʥʮ. 

3 
ʄ̔ ʩʮ./ɼʠʩ
ʪ. 

4 
ʇɯɼ 

5 
ʄʦʪʦʧʦʪʝʥ

. 

6 
ʏʘʩʪ. 
ʧʦʩʪ. 

7 
ʈʝʛʫʣʶʚ. 
ʤʦʤ. 

8 
ʅʘʩʦʩʠ 

9 
ʅʘʤʦʪʢʘ 

1.20 000 U/f 
linear 

000 U/f 
linear 

000 U/f 
linear 

000 U/f 
linear 

000 U/f 
linear 

000 U/f 
linear 

002 
Vector1 

000 U/f 
linear 

002 
Vector1 

1.65 000 
Reverse 

000 
Reverse 

000 
Reverse 

000 
Reverse 

000 
Reverse 

000 
Reverse 

000 
Reverse 

001 Right 000 
Reverse 

2.1 000 Sw.Off 007 Sw.On 003 In.C3 003 In.C3 000 Sw.Off 000 Sw.Off 000 Sw.Off 000 Sw.Off 000 Sw.Off 
2.2 133 Keyb. 

ref. 
133 Keyb. 
ref. 

133 Keyb. 
ref. 

137 
OutPID 

138 MotPot 133 Keyb. 
ref. 

147 
100.0% 

137 
OutPID 

147 
100.0% 

2.3 134 In.A0 134 In.A0 134 In.A0 134 In.A0 133 Keyb. 
ref. 

134 In.A0 134 In.A0 134 In.A0 134 In.A0 

2.4 031 Keyb. 
St. 

031 Keyb. 
St. 

031 Keyb. 
St. 

030 
Dig.Inp.St 

030 
Dig.Inp.St 

031 
Keyb.St. 

031 
Keyb.St. 

031 
Keyb.St. 

031 
Keyb.St. 

2.5 030 
Dig.Inp.St 

030 
Dig.Inp.St 

030 
Dig.Inp.St 

030 
Dig.Inp.St 

031 Keyb. 
St. 

030 
Dig.Inp.St 

030 
Dig.Inp.St 

030 
Dig.Inp.St 

030 
Dig.Inp.St 

2.6 034Keyb. 
Dir. 

034Keyb. 
Dir. 

034Keyb. 
Dir. 

034Keyb. 
Dir. 

033 
Dig.Inp.D 

034Keyb.Di
r. 

034Keyb.Di
r. 

034Keyb.Di
r. 

034Keyb.Di
r. 

2.7 033 
Dig.Inp.D 

033 
Dig.Inp.D 

033 
Dig.Inp.D 

033 
Dig.Inp.D 

034Keyb.Di
r. 

033 
Dig.Inp.D 

033 
Dig.Inp.D 

033 
Dig.Inp.D 

033 
Dig.Inp.D 

2.9 147 
100.0% 

147 
100.0% 

147 
100.0% 

147 
100.0% 

147 
100.0% 

147 
100.0% 

144 Ref. 
A0 

147 
100.0% 

148 Ref. 
RC 

2.10 147 
100.0% 

147 
100.0% 

147 
100.0% 

147 
100.0% 

147 
100.0% 

147 
100.0% 

144 Ref. 
A0 

147 
100.0% 

145Ref. A1 

2.20 000 Sw.Off 000 Sw.Off 000 Sw.Off 000 Sw.Off 006 In.C6 000 Sw.Off 000 Sw.Off 000 Sw.Off 000 Sw.Off 
2.21 000 Sw.Off 000 Sw.Off 000 Sw.Off 000 Sw.Off 005In.C5 000 Sw.Off 000 Sw.Off 000 Sw.Off 000 Sw.Off 
2.22 1 1 1 1 0 1 1 1 1 
2.23 10.0 s 10.0 s 10.0 s 10.0 s 5.0 s 10.0 s 10.0 s 10.0 s 10.0 s 
2.30 005In.C5 005In.C5 005In.C5 000 Sw.Off 000 Sw.Off 004In.C4 004In.C4 005In.C5 000 Sw.Off 
2.31 006 In.C6 006 In.C6 006 In.C6 000 Sw.Off 000 Sw.Off 005 In.C5 005 In.C5 006 In.C6 000 Sw.Off 
2.32 000 Sw.Off 000 Sw.Off 000 Sw.Off 000 Sw.Off 000 Sw.Off 006 In.C6 006 In.C6 000 Sw.Off 000 Sw.Off 
2.68 2 2 2 0 2 2 2 1 2 
2.70 0 s 0 s 0 s 0 s 0 s 0 s 0 s 60 s 0 s 
3.10 003 In.C3 003 In.C3 000 Sw.Off 000 Sw.Off 003 In.C3 000 Sw.Off 000 Sw.Off 000 Sw.Off 000 Sw.Off 
3.70 004 In.C4 004 In.C4 004 In.C4 004 In.C4 004 In.C4 000 Sw.Off 000 Sw.Off 000 Sw.Off 000 Sw.Off 
4.10 ʧʘʨ. 0.11 ʧʘʨ. 0.11 ʧʘʨ. 0.11 ʧʘʨ. 0.31 ʧʘʨ. 0.11 ʧʘʨ. 0.11 ʧʘʨ. 0.11 ʧʘʨ. 0.11 ʧʘʨ. 0.11 
4.11 ʧʘʨ. 0.05 ʧʘʨ. 0.05 ʧʘʨ. 0.05 ʧʘʨ. 0.30 ʧʘʨ. 0.05 ʧʘʨ. 0.05 ʧʘʨ. 0.05 ʧʘʨ. 0.34 ʧʘʨ. 0.05 
4.12 ʧʘʨ. 0.04 ʧʘʨ. 0.04 ʧʘʨ. 0.04 ʧʘʨ. 0.31 ʧʘʨ. 0.04 ʧʘʨ. 0.04 ʧʘʨ. 0.04 ʧʘʨ. 0.04 ʧʘʨ. 0.04 
4.13 ʧʘʨ. 0.05 ʧʘʨ. 0.05 ʧʘʨ. 0.05 ʧʘʨ. 0.02 ʧʘʨ. 0.05 ʧʘʨ. 0.05 ʧʘʨ. 0.05 ʧʘʨ. 0.34 ʧʘʨ. 0.05 
4.14 ʧʘʨ. 0.07 ʧʘʨ. 0.07 ʧʘʨ. 0.07 ʧʘʨ. 0.30 ʧʘʨ. 0.07 ʧʘʨ. 0.07 ʧʘʨ. 0.07 ʧʘʨ. 0.07 ʧʘʨ. 0.07 
4.15 ʧʘʨ. 0.02 ʧʘʨ. 0.02 ʧʘʨ. 0.02 ʧʘʨ. 0.04 ʧʘʨ. 0.02 ʧʘʨ. 0.02 ʧʘʨ. 0.02 ʧʘʨ. 0.02 ʧʘʨ. 0.02 
4.16 ʧʘʨ. 0.03 ʧʘʨ. 0.03 ʧʘʨ. 0.03 ʧʘʨ. 0.06 ʧʘʨ. 0.03 ʧʘʨ. 0.03 ʧʘʨ. 0.03 ʧʘʨ. 0.03 ʧʘʨ. 0.03 
4.17 ʧʘʨ. 0.06 ʧʘʨ. 0.06 ʧʘʨ. 0.06 ʧʘʨ. 0.07 ʧʘʨ. 0.06 ʧʘʨ. 0.06 ʧʘʨ. 0.06 ʧʘʨ. 0.06 ʧʘʨ. 0.06 
4.18 ʧʘʨ. 0.10 ʧʘʨ. 0.10 ʧʘʨ. 0.10 ʧʘʨ. 0.08 ʧʘʨ. 0.10 ʧʘʨ. 0.10 ʧʘʨ. 0.10 ʧʘʨ. 0.10 ʧʘʨ. 0.10 
4.19 ʧʘʨ. 0.23 ʧʘʨ. 0.23 ʧʘʨ. 0.23 ʧʘʨ. 0.10 ʧʘʨ. 0.23 ʧʘʨ. 0.23 ʧʘʨ. 0.23 ʧʘʨ. 0.23 ʧʘʨ. 0.23 
4.20 ʧʘʨ. 0.09 ʧʘʨ. 0.09 ʧʘʨ. 0.09 ʧʘʨ. 0.20 ʧʘʨ. 0.09 ʧʘʨ. 0.09 ʧʘʨ. 0.09 ʧʘʨ. 0.09 ʧʘʨ. 0.09 
5.1 144 Ref.A0 144 Ref.A0 144 Ref.A0 144 Ref.A0 144 Ref.A0 144 Ref.A0 144 Ref.A0 144 Ref.A0 144 Ref.A0 

5.10 000 NO 000 NO 000 NO 000 NO 000 NO 000 NO 000 NO 001 YES 000 NO 
5.27 144 Ref.A0 144 Ref.A0 144 Ref.A0 144 Ref.A0 144 Ref.A0 144 Ref.A0 144 Ref.A0 158 RefPID 144 Ref.A0 



ʇɯɼ - ʨʝʛʫʣʷʪʦʨ 
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8. ʇɯɼ - ʨʝʛʫʣʷʪʦʨ 
 
ɺ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽ ʻ ʪʘʢʦʞ ʨʝʛʫʣʷʪʦʨ ʪʠʧʫ ʇɯɼ (ʇʨʦʧʦʨʮʽʡʥʦ-ɯʥʪʝʛʨʘʣʴʥʦ-ɼʠʬʝʨʝʥʮʽʘʣʴʥʠʡ). ʈʝʛʫʣʷʪʦʨ ʤʦʞʝ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʥʘ ʧʝʚʥʦʤʫ ʨʽʚʥʽ (ʨʠʩ. 8.1). 

 
ʈʠʩ. 8.1 ï ɺʠʢʦʨʠʩʪʘʥʥʷ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ 

 

8.1. ʋʚʽʤʢʥʝʥʥʷ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ 

 
ʗʢʱʦ ʜʞʝʨʝʣʦʤ ʯʘʩʪʦʪʠ, ʱʦ ʟʘʜʘʻʪʴʩʷ, ʧʦʚʠʥʝʥ ʩʣʫʞʠʪʠ ʇɯɼ-ʨʝʛʫʣʷʪʦʨ, ʪʦ 
ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʘʨ. 2.2 (ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ A) ʘʙʦ 2.3 (ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ B) 
ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʟʥʘʯʝʥʥʷ Ă137 OutPIDò çɺʠʭ.ʇɯɼè (ʨʠʩ. 8.2 ). 

 
ʈʠʩ. 8.2  ï ʇɯɼ-ʨʝʛʫʣʷʪʦʨ ʷʢ ʟʘʜʘʪʯʠʢ A 

 
ʊʘʙʣʠʮ ̫8.1 ï ʂʝʨʫʶʯʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ 

ʇʘʨʘʤʝʪʨ ʅʘʟʚʘ ʆʧʠʩ 

2.60 PID Ref.Src 
ɺʠʙ.ɿʘʜ.ʇɯɼ 

ɼʞʝʨʝʣʦ ʟʘʜʘʪʯʠʢʘ ʜʣʷ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ. ʉʣʫʞʠʪʴ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 
ʜʚʠʛʫʥʘ ʫ ʨʘʟʽ ʢʦʣʠ ʰʚʠʜʢʽʩʪʴ ʨʝʛʫʣʶʻ ʇɯɼ-ʨʝʛʫʣʷʪʦʨ. ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ: 
141 MP-PID(ʤʇ-ʇɯɼ)ï ʤʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨ ʇɯɼ 
142 RS PID(RS ʇɯɼ)ï ʟʘʚʜʘʥʥʷ ʯʝʨʝʟ ʟʚ'ʷʟʦʢ RS-232 ʘʙʦ RS-485 (Modbus) 
143 Keyb.P(ʂʣʘʚ.ʇɯɼ) ï ʟʘʜʘʪʯʠʢ ʇɯɼ ʟ ʇʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ 
144 Ref.A0(ɿʘʜ.A0), 145 Ref.A1(ɿʘʜ.A1), 146 Ref.A2(ɿʘʜ.A2) ï ʘʥʘʣʦʛʦʚʽ ʟʘʜʘʪʯʠʢʠ ʟ ʘʥʘʣʦʛʦʚʠʭ 
ʚʭʦʜʽʚ 

2.61 
PID Inp.Src 
ɺʠʙ.ɺʭ. ʇɯɼ 

 

ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʟʘ ʰʚʠʜʢʽʩʪʶ ʜʚʠʛʫʥʘ. ʄʦʞʥʘ ʧʽʜʢʣʶʯʠʪʠ, ʥʘʧʨʠʢʣʘʜ, 
ʪʘʭʦʛʝʥʝʨʘʪʦʨ, ʟ'ʻʜʥʘʥʠʡ ʟ ʚʘʣʦʤ ʜʚʠʛʫʥʘ: 
144 Ref.A0(ɿʘʜ.A0), 145 Ref.A1 (ɿʘʜ.A1), 146 Ref.A2 (ɿʘʜ.A2)ï ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʧʽʜʢʣʶʯʝʥʠʡ 
ʜʦ ʦʜʥʦʛʦ ʟ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ. 

2.62 Error inv. 
ɯʥʚʝʨʪ. ʧʦʤʠʣʢʠ 

ɯʥʚʝʨʪʫʚʘʥʥʷ (ʟʤʽʥʘ ʧʦʣʷʨʥʦʩʪʽ) ʧʦʤʠʣʢʠ ʨʝʛʫʣʶʚʘʥʥʷ (ʨʽʟʥʠʮʷ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʩʠʛʥʘʣʽʚ 
ʟʘʚʜʘʥʥʷ ʪʘ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ): 000 NO (ʅɯ) / 001 YES (ʊɸʂ) 

2.63 P Amp. 
ʂʦʝʬ.ʇʽʜʩ ʇ (ʂʨ) 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʩʠʣʝʥʥʷ ʧʨʦʧʦʨʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ. ʏʠʤ ʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ 
ʧʦʩʠʣʝʥʥʷ, ʪʠʤ ʰʚʠʜʘh ʨʝʘʢʮʽʷ ʥʘ ʧʦʤʠʣʢʫ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘ ʰʚʠʜʢʽʩʪʶ 

2.64 
I Const. 
ʉʪʘʣʘ ʯʘʩʫ ʀ 
(ʊʠ) 

ʊʘʢ ʟʚʘʥʠʡ ʯʘʩ ʧʦʜʚʦʻʥʥʷ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ: 0.01 ... 320.00 ʩ 

2.65 
D Amp. 
ʉʪʘʣʘ. ʯʘʩʫ ɼ 
(ʊʜ) 

ʂʦʝʬ̔ʮ̔ ʥ̒ʪ ʧʦʩʠʣʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ: 0 é 500 % 

2.66 max.Out.PID 
ʄʘʢʩ.ɺʠʭ.ʇɯɼ 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʤʦʞʝ ʜʦʩʷʛʪʠ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ (ʦʙʤʝʞʝʥʥʷ 
ʥʘʩʠʯʝʥʥʷ) 0.0 .... 3000.0 % 

2.67 min.Out.PID 
ʄ̔ʥ.ɺʠʭ.ʇɯɼ 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʦʛʦ ʤʦʞʝ ʜʦʩʷʛʪʠ ʚʠʭʽʜ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ (ʦʙʤʝʞʝʥʥʷ ʥʘʩʠʯʝʥʥʷ) -3000.0 
.... 0.0 % 

2.68 PID Out.res 
ʈʝʩʝʪ ʇɯɼ ʆʙʥʫʣʝʥʥʷ ʚʠʭʦʜʫ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʢʦʣʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʝʥʦ: 0,1,2 

2.69 PID type 
ʊʠʧ ʇɯɼ 

0 / 1 ɺʠʙʽʨ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ ʨʝʛʫʣʷʪʦʨʘ. 
ʈʝʢʦʤʝʥʜʦʚʘʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ 0 

2.70 SLEEP time 
ʏʘʩ SLEEP 

ʏʘʩ, ʧʽʩʣʷ ʷʢʦʛʦ ʩʧʨʘʮʶʻ ʙʣʦʢʫʚʘʥʥʷ SLEEP, ʢʦʣʠ ʚʠʭʽʜ ʨʝʛʫʣʷʪʦʨʘ ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ 
ʤʽʥʽʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨ. 2.67 0 ... 32000 ʩ. 
0 = ʬʫʥʢʮʽ̫ SLEEP ʥʝ ʜʽ ̒

2.71 SLEEP thr 
ʇʨʦʛʨ. SLEEP 

ʇʨʦʛʨʘʤʘ ʚʠʤʢʥʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ SLEEP: 0.0 ... 100.0 % 
ɹʣʦʢʫʚʘʥʥʷ ʙʫʜʝ ʚʠʤʢʥʝʥʦ, ʢʦʣʠ: 
- ʚʠʭʽʜ ʨʝʛʫʣʷʪʦʨʘ ʜʦʩʷʛʥʝ ʟʥʘʯʝʥʥʷ ʚʠʱʝ, ʥʽʞ (ʧʘʨ. 2.67+ ʧʘʨ. 2.71) ʘʙʦ 
- ʧʦʤʠʣʢʘ ʙʫʜʝ ʙʽʣʴʰʦʶ, ʥʽʞ ʧʘʨ. 2.71 

0.30 PID ref. 
ɿʘʜ. ʇɯɼ  ɺʝʣʠʯʠʥʘ, ʯʠʥʥʦʛʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ɿʘʜʘʪʯʠʢʘ ʇɯɼ. ʊɯʃʔʂʀ ɿʏʀʊʋɺɸʅʅʗ 

0.31 PID In. 
ɺʭ.ʇɯɼ 

ɿʥʘʯʝʥʥʷ ʦʙʨʘʥʦʛʦ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʭʦʜʫ ʩʠʛʥʘʣʫ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ. ʊɯʃʔʂʀ 
ɿʏʀʊʋɺɸʅʅʗ 
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ʇʘʨʘʤʝʪʨ ʅʘʟʚʘ ʆʧʠʩ 

0.32 PID error 
ʇʦʤʠʣʢʘ ʇɯɼ 

ɿʥʘʯʝʥʥʷ ʯʠʥʥʦʾ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʦʤʠʣʢʠ ʨʝʛʫʣʷʪʦʨʘ. 
ʇʘʨ. 0.32 = ʧʘʨ. 0.30ï ʧʘʨ. 0.31. ʊɯʃʔʂʀ ɿʏʀʊʋɺɸʅʅʗ 

0.33 
PID out. 
ɺʠʭ.ʇɯɼ 

ɿʥʘʯʝʥʥʷ ʩʠʛʥʘʣʫ, ʱʦ ʜʽʻ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʠʭʦʜʽ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ. 
ʊɯʃʔʂʀ ɿʏʀʊʋɺɸʅʅʗ 

 

 
ʈʠʩ. 8.3 ï ʈʝʘʢʮʽʷ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʩʪʨʠʙʦʢ ʧʦʤʠʣʢʠ ʥʘ ʚʭʦʜʽ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʧʨʠ ʨʦʟʽʨʚʘʥʦʤʫ ʟʚʦʨʦʪʥʦʤʫ ʟʚ'ʷʟʢʫ ʟʘ ʰʚʠʜʢʽʩʪʶ 

8.2 ʆʙʤʝʞʝʥʥʷ ʥʘʩʠʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʷ SLEEP 

ʂʦʣʠ ʧʦʟʠʪʠʚʥʘ ʘʙʦ ʥʝʛʘʪʠʚʥʘ ʧʦʤʠʣʢʘ ʨʝʛʫʣʶʚʘʥʥʷ ʫʪʨʠʤʫʻʪʴʩʷ ʜʝʷʢʠʡ ʯʘʩ, ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʘʩʠʯʝʥʥʷ ʇɯɼ-
ʨʝʛʫʣʷʪʦʨʘ. ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʮʴʦʤʫ ʷʚʠʱʫ, ʥʝʦʙʭʽʜʥʦ ʦʙʤʝʞʠʪʠ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʨʝʛʫʣʷʪʦʨʘ: 

¶ ʥʘʡʥʠʞʯʝ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ: ʧʘʨ. 2.67 (ʡʤʦʚʽʨʥʦ 0.0 %) 

¶ ʥʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ: ʧʘʨ. 2.66 (ʡʤʦʚʽʨʥʦ 100.0 %) 
 
ʌʫʥʢʮʽ̫ SLEEP ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʟʫʧʠʥʷʪʠ ʜʚʠʛʫʥ, ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʇɯɼ-
ʨʝʛʫʣʷʪʦʨʘ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʻ ʟʘʜʘʪʯʠʢʦʤ ʯʘʩʪʦʪʠ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ ʤʽʥʽʤʫʤʽ, ʦʙʤʝʞʝʥʦʤʫ ʧʘʨ. 
2.67, ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨ. 2.70. ɽʣʝʢʪʨʦʧʨʠʚʦʜ ʙʫʜʝ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʙʣʦʢʦʚʘʥʦ. 
ʈʦʟʙʣʦʢʫʚʘʥʥʷ ʥʘʩʪʘʥʝ ʘʚʪʦʤʘʪʠʯʥʦ, ʢʦʣʠ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʭʦʯʘ ʙ ʦʜʥʫ ʟ ʫʤʦʚ: 

¶ ʚʠʭʽʜ ʨʝʛʫʣʷʪʦʨʘ ʜʦʩʷʛʥʝ ʟʥʘʯʝʥʥʷ ʚʠʱʦʛʦ, ʥʽʞ ʟʥʘʯʝʥʥʷ (ʧʘʨ. 2.67 + ʧʘʨ. 2.71), 

¶ ʧʦʤʠʣʢʘ ʨʝʛʫʣʶʚʘʥʥʷ ʙʫʜʝ ʙʽʣʴʰʦʶ, ʥʽʞ ʧʘʨ. 2.71. 

ɼʽʶ ʦʙʤʝʞʝʥʥʷ ʪʘ ʙʣʦʢʫʚʘʥʥʷ SLEEP ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.4. 

 
ʈʠʩ. 8.4 ï ɯʣʶʩʪʨʘʮʽʷ ʜʽʾ ʦʙʤʝʞʝʥʥʷ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʪʘ ʙʣʦʢʫʚʘʥʥʷ SLEEP 

 

  



ʂʘʣʴʢʫʣʷʪʦʨ ʥʘʤʦʪʢʠ ʂʅ 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ 
54 

9. ʂʘʣʴʢʫʣʷʪʦʨ ʥʘʤʦʪʢʠ ʂʅ 
 
ɺ MFC710 ʧʝʨʝʜʙʘʯʝʥʘ ʚʙʫʜʦʚʘʥʘ ʘʧʣʽʢʘʮʽʷ ʢʘʣʴʢʫʣʷʪʦʨʘ ʥʘʤʦʪʢʠ ʂʅ (ʜʠʚ. ʨʠʩ. 9.1). 

 
ʈʠʩ. 9.1 ɯʣʶʩʪʨʘʮʽʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʘʣʴʢʫʣʷʪʦʨʘ ʥʘʤʦʪʢʠ 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʧʦʟʠʮʽʷ ʧʨʠʩʪʦʩʦʚʫʻ (ʘʜʘʧʪʫʻ) ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ ʜʦ ʜʽʘʤʝʪʨʘ ʚʘʣʫ, ʥʘ ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʤʦʪʫʚʘʥʥʷ 
ʧʝʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʘʧʨʠʢʣʘʜ, ʧʘʧʝʨʫ, ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʡʦʛʦ ʥʘʪʷʛ ʟ ʧʦʩʪʽʡʥʠʤ ʟʫʩʠʣʣʷʤ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 
ʜʽʘʤʝʪʨʘ ʚʘʣʫ ʚ ʧʨʦʮʝʩʽ ʥʘʤʦʪʫʚʘʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʻ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʣʽʥʽʡʥʫ ʰʚʠʜʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʥʘʤʦʪʫʻʪʴʩʷ. ʋ 
ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʚʘʨʽʘʥʪʽ ʨʝʘʣʽʟʘʮʽʾ ʩʠʛʥʘʣ ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ, ʷʢʠʡ ʟʘʜʽʷʥʠʡ 
ʫ ʜʘʥʽʡ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʣʽʥʽʾ ʪʘ ʡʦʛʦ ʯʘʩʪʦʪʘ ʩʠʥʭʨʦʥʽʟʦʚʘʥʘ ʟ ʣʽʥʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʥʘʤʦʪʫʻʪʴʩʷ. 

9.1. ʋʚʽʤʢʥʝʥʥʷ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʢʘʣʴʢʫʣʷʪʦʨʘ ʥʘʤʦʪʢʠ Kʅ 

ʑʦʙ ʚʚʝʩʪʠ ʚ ʜʽʶ ʂʅ ʥʝʦʙʭʽʜʥʦ ʧʘʨ. 2.9 (ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ A) ʘʙʦ ʧʘʨ. 2.10 (ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ B) ʚʩʪʘʥʦʚʠʪʠ ʥʘ Ă148 Ref.RCò 
çɿʘʜ.ʂʅè (ʨʠʩ.9.2 ). 
ɿʘʤʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʮʽʻʾ ɸʧʣʽʢʘʮʽʾ ʦʢʨʝʤʦ, ʢʨʘʱʝ ʚʩʪʘʥʦʚʠʪʠ 
ʚʘʨʽʘʥʪ ʟʘʚʦʜʩʴʢʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʥʦʤʝʨ 9, ʘ ʧʦʪʽʤ ʟʤʽʥʠʪʠ ʜʝʷʢʽ ʥʝʦʙʭʽʜʥʽ 
ʥʘʣʘʰʪʫʚʘʥʥʷ. ʎʝʡ ʚʘʨʽʘʥʪ ʥʘʣʘʰʪʫʚʘʥʴ ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʘʨʽʘʥʪʘ 
ɸʧʣʽʢʘʮʽʾ ʂʘʣʴʢʫʣʷʪʦʨʘ ʅʘʤʦʪʢʠ. ʆʧʠʩ ʚʚʝʜʝʥʥʷ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ 
ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʦʟʜʽʣʽ Ă 3.7 ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚò ʩʪʦʨ. 26. 
 
ʋɺɸɻɸ: ɸʧʣʽʢʘʮʽʷ ʂʅ ʜʽʻ ʚʠʢʣʶʯʥʦ ʫ ʨʝʞʠʤʽ ʚʝʢʪʦʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ʧʘʨ. 1.20 
Ăɺʝʢʪʦʨ 1ò ʘʙʦ Ăɺʝʢʪʦʨ 2ò) 

 
ʈʠʩ. 9.2 ɺʚʝʜʝʥʥʷ ʚ ʜʽʶ ʂʅ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ A 

 
 
ʊʘʙʣʠʮ ̫9.1 ï ʇʘʨʘʤʝʪʨʠ ʥʘʤʦʪʫʚʘʣʴʥʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ 

ʇʘʨʘʤʝʪʨ ʅʘʟʚʘ ʆʧʠʩ 

5.1 In. V (ɺʭ.V) 
ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʥʘʤʦʪʫʻʪʴʩʷ. ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ:  
144 Ref.A0 çɿʘʜ.A0è, 145 Ref.A1çɿʘʜ.A1è, 146 Ref.A2 çɿʘʜ.A2è ï ʘʥʘʣʦʛʦʚʽ ʟʘʜʘʪʯʠʢʠ ʟ 
ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ 

5.2 In. F (ɺʭ.F) 

ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ ʟʘʜʘʪʯʠʢʘ ʟʫʩʠʣʣʷ. ʉʣʫʞʠʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʣʷ, ʟ ʷʢʠʤ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʥʘʤʦʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ: 
144 Ref.A0 çɿʘʜ.A0è, 145 Ref.A1çɿʘʜ.A1è, 146 Ref.A2 çɿʘʜ.A2è ï ʘʥʘʣʦʛʦʚʽ ʟʘʜʘʪʯʠʢʠ ʟ 
ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ 

5.3 V max (Vʤʘʢʩ) ʄʘʢʩʠʤʘʣʴʥʘ ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʥʘʤʦʪʫʻʪʴʩʷ. ʐʚʠʜʢʽʩʪʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 100.0 % 
ʚʝʣʠʯʠʥʠ ʩʠʛʥʘʣʫ ʘʥʘʣʦʛʦʚʦʛʦ ʟʘʜʘʪʯʠʢʘ ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ (ʧʘʨ. 5.1). 0.00 ... 320.00 ʤ/ʩ 

5.4 d min (dʤ̔ʥ) ʄʽʥʽʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʥʘʤʦʪʫʚʘʥʥʷ (ʜʠʚ. ʨʠʩ.). ɿʛʽʜʥʦ ʟ ʡʦʛʦ ʚʝʣʠʯʠʥʦʶ ʘʧʣʽʢʘʮʽʷ ʚʠʟʥʘʯʘʻ 
ʤʽʥʽʤʘʣʴʥʠʡ ʤʦʤʝʥʪ. 0.0 ... 3200.0 ʤʤ 

5.5 dmax (dʤʘʢʩ) ʄʘʢʩʠʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʥʘʤʦʪʫʚʘʥʥʷ (ʜʠʚ. ʨʠʩ.). ɿʛʽʜʥʦ ʟ ʡʦʛʦ ʚʝʣʠʯʠʥʦʶ ʘʧʣʽʢʘʮʽʷ ʚʠʟʥʘʯʘʻ 
ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ. 0.0 ... 3200.0 ʤʤ 

5.6 Mo (Mʦ ʪʝʨ.) ʄʦʤʝʥʪ ʪʝʨʪʷ ʤʝʭʘʥʽʟʤʫ, ʚ Ă%ò 

10. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ 
 
ɺʙʫʜʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ (ʘʙʦ ʚʝʥʪʠʣʷʪʦʨʽʚ) ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ MFC710 
ʛʨʫʧʦʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʤʘʢʩʠʤʫʤ ʽʟ 6 ʥʘʩʦʩʽʚ (ʘʙʦ ʚʝʥʪʠʣʷʪʦʨʽʚ). ʉʪʘʥʜʘʨʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ MFC710 ʤʘʻ 4 
ʮʠʬʨʦʚʽ ʚʠʭʦʜʠ ʽ ʤʦʞʝ ʦʙʩʣʫʛʦʚʫʚʘʪʠ 4 ʥʘʩʦʩʠ. ʇ'ʷʪʠʡ ʪʘ ʰʦʩʪʠʡ ʥʘʩʦʩ ʤʦʞʝ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʦʟʰʠʨʶʚʘʣʴʥʦʛʦ ʤʦʜʫʣʷ. ʆʜʠʥ ʽʟ ʢʝʨʦʚʘʥʠʭ ʥʘʩʦʩʽʚ ʻ ʥʘʩʦʩʦʤ ʽʟ ʨʝʛʫʣʴʦʚʘʥʦʶ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ 
(ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ), ʘ ʽʥʰʽ ʥʘʩʦʩʠ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦ ʨʦʙʦʪʠ ʚʽʜ 
ʤʝʨʝʞʽ. ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ (ʪʠʩʢ), ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʥʘʩʦʩʽʚ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ 
ʟʚ'ʷʟʢʫ ʟʘ ʪʠʩʢʦʤ ʥʘ ʚʭʽʜ ʇɯɼ ʨʝʛʫʣʷʪʦʨʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʜʦʚʽʣʴʥʦʛʦ ʟʘʜʘʪʯʠʢʘ.  

ʆʜʠʥ ʥʘʩʦʩ ʧʨʘʮʶʻ ʽʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ, ʷʢʘ ʨʝʛʫʣʶʻʪʴʩʷ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʯʘʩʪʦʪʠ MFC710 
- ʮʝ "ʧʨʦʚʽʜʥʠʡ ʥʘʩʦʩ (ʨʝʛʫʣʴʦʚʘʥʠʡ)". ɯʥʰʽ ʥʘʩʦʩʠ ʧʨʘʮʶʶʪʴ ʚ ʨʝʞʠʤʽ ʚʚʽʤʢʥʝʥʠʡ / ʚʠʤʢʥʝʥʠʡ ʟʘʣʝʞʥʦ ʚʽʜ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ʽ ʚʢʣʶʯʘʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ (ʮʝ ʜʦʜʘʪʢʦʚʽ ʥʘʩʦʩʠ). ʇʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʚʠʨʽʰʫʻ 
ʷʢʠʡ ʟ ʥʘʩʦʩʽʚ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ ʧʨʦʚʽʜʥʠʤ, ʘ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʯʥʦ ʟʜʽʡʩʥʶʻ ʟʘʤʽʥʫ ʧʨʦʚʽʜʥʦʛʦ ʥʘʩʦʩʘ ʪʘ



Cʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦ ʁʥʘʦʩʽʚ 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ  
55 

 ʚʚʽʤʢʥʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʘ. 

 
ʈʠʩ. 10.1 ï ʇʽʜʢʣʶʯʝʥʥʷ ʛʨʫʧʠ 3 ʥʘʩʦʩʽʚ ʢ MFC710 

ʅʘ ʨʠʩ. 10.1 ʧʦʢʘʟʘʥʦ ʩʭʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʟ 3 ʥʘʩʦʩʽʚ. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʠʙʨʘʥʦ ʨʝʞʠʤ ʨʦʙʦʪʠ ʟ ʫʧʨʘʚʣʽʥʥʷʤ 
ʥʘʩʦʩʽʚ (ʧʘʨʘʤʝʪʨ 5.10 Ăʋʚʽʤʢ. ʥʘʩʦʩʠò ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ Ăʊɸʂò), ʢʦʞʥʦʤʫ ʥʘʩʦʩʫ ʚʠʜʽʣʝʥʦ ʦʜʠʥ ʮʠʬʨʦʚʠʡ ʚʠʭʽʜ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ: 
 ʅʘʩʦʩ 1 ï ʚʠʭʽʜ (ʨʝʣʝ) K1 
 ʅʘʩʦʩ 2 ï ʚʠʭʽʜ (ʨʝʣʝ) K2 
 ʅʘʩʦʩ 3 ï ʚʠʭʽʜ (ʨʝʣʝ) K3 
 ʅʘʩʦʩ 4 ï ʮʠʬʨʦʚʠʡ ʚʠʭʽʜ ɺʠʭ.C4 (ʚʽʜʢʨʠʪʠʡ ʢʦʣʝʢʪʦʨ) 
 ʅʘʩʦʩ 5 ʪʘ 6 ï ʦʧʮ̫̔. 
ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʨʦʙʦʪʠ ʛʨʫʧʠ ʥʘʩʦʩʽʚ, ʧʦʢʘʟʘʥʦʾ ʥʘ ʨʠʩ.10.1 ʥʝʦʙʭʽʜʥʦ ʟʤʦʥʪʫʚʘʪʠ ʩʭʝʤʫ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 
ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ (ʜʠʚ. ʨʠʩ. 10.2). ʇʝʨʝʤʠʢʘʯʽ S1, S2 ʪʘ S3 ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʢʦʥʬʽʛʫʨʘʮʽʶ ʥʘʩʦʩʽʚ: ʚʠʤʢʥʝʥʘ 
(0) / ʫʚʽʤʢʥʝʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʤʝʨʝʞʫ (R) / ʢʝʨʦʚʘʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʯʘʩʪʦʪʠ (A). 

ʅʘ ʨʠʩ. 10.2 ʧʨʠʡʥʷʪʦ ʫʤʦʚʫ, ʱʦ ʚʭʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ / ʙʣʦʢʫʶʪʴ ʨʦʙʦʪʫ ʥʘʩʦʩʘ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʪʁʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ 
5.16, 5.17 ʽ 5.18, ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ ɺʭ.C1, ɺʭ.C2 ʽ ɺʭ.C3 ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ (ʷʢ ʮʝ 
ʧʝʨʝʜʙʘʯʝʥʦ ʚ ʥʘʙʦʨʽ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʦʤ. 2 ). ʊʘʢʦʞ ʧʨʠʡʥʷʪʦ, ʱʦ ʮʠʬʨʦʚʽ ʚʠʭʦʜʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ K1, K2 ʽ K3 
ʻ ʩʠʛʥʘʣʘʤʠ ʢʝʨʫʶʯʠʤʠ ʚʢʣʶʯʝʥʥʷʤ ʥʘʩʦʩʽʚ (ʧʘʨ. 2.90 = Ă76 pump1ò, ʧʘʨ. 2.92 = Ă77 pump2ò, ʧʘʨ 2.94 = Ă78 pump3ò). 

 
ʈʠʩ. 10.2  ï ʉʭʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʽʟ 3 ʥʘʩʦʩʽʚ 

ʋɺɸɻɸ: ʇʦʟʥʘʯʝʥʥʷ ʟʘʪʠʩʢʘʯʽʚ ʢʝʨʫʶʯʦʛʦ ʢʣʝʤʥʠʢʘ ʯʘʩʪʦʪʥʠʢʘ ʥʘ ʨʠʩʫʥʢʫ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʯʘʩʪʦʪʥʠʢʽʚ ʧʦʪʫʞʥʽʩʪʶ   
22 ʢɺʪ ʽ ʚʠʱʝ. 
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10.1. ʇʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ 

ʆʧʠʩ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ɼʦʜʘʪʢʫ C ï ʜʠʚʠʩʴ ʧʘʨʘʤʝʪʨʠ ʚʽʜ 5.10 ʜʦ 5.28. 

ʋɺɸɻɸ: ɿʘʤʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʢʨʝʤʦ, ʢʨʘʱʝ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘʙʽʨ ʟʘʚʦʜʩʴʢʠʭ 
ʧʘʨʘʤʝʪʨʽʚ ˉ 8 (ʜʠʚ. ʨʦʟʜʽʣ Ă7.ʅʘʙʦʨʠ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚò ʥʘ ʩʪʦʨ. 51). ʎʝʡ ʥʘʙʽʨ ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 
ʢʦʥʬʽʛʫʨʘʮʽʾ ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ. ʆʧʠʩ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʦʟʜʽʣʽ Ă3.7 
ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʦʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚò ʥʘ ʩʪʦʨ. 26. 

ʇʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʮʴʦʛʦ ʥʘʙʦʨʫ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʜʝʷʢʽ ʟ ʥʠʭ, ʱʦʙ ʘʜʘʧʪʫʚʘʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʽʚ ʜʣʷ ʮʴʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ. 

10.2 ʋʚʽʤʢʥʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ 

ʋʚʽʤʢʥʝʥʥʷ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ ʥʘʩʪʘʻ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 5.10 ʥʘ ʟʥʘʯʝʥʥ ̫Ă001 
YESò (ʊɸʂ). ʂʨʽʤ ʪʦʛʦ, ʦʙʦʚ'ʷʟʢʦʚʦʶ ʻ ʢʦʥʬʽʛʫʨʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ 5.11...5.28, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʠ ʥʘʩʦʩʽʚ, ʘ ʪʘʢʦʞ 2.90, 2.92 ʽ 2.94, ʱʦ ʧʨʠʧʠʩʫʶʪʴ ʮʠʬʨʦʚʠʤ ʚʠʭʦʜʘʤ ʬʫʥʢʮʽʾ ʚʢʣʶʯʝʥʥʷ ʥʘʩʦʩʽʚ. 
ʇʘʨʘʤʝʪʨ 2.2 (ʘʙʦ 2.3) ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʟʥʘʯʝʥʥʷ Ă137 OutPIDò çɺʠʭ.ʇɯɼè ʘʙʦ Ă161 R.Pumpò (ʜʠʚ. Ă3.6 ʇʦʚʥʽ 
ʧʦʢʘʟʯʠʢʠò ʩʪʦʨ. 26). ɼʣʷ ʨʦʙʦʪʠ ʟ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʦʤ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʨʝʛʫʣʷʪʦʨʘ ï ʦʩʦʙʣʠʚʦ ʜʞʝʨʝʣʦ 
ʩʠʛʥʘʣʫ, ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʪʠʩʢʫ ʪʘ ʟʘʜʘʪʯʠʢ ʪʠʩʢʫ ï ʧʘʨ. 2.60  ̔2.61. ɼʦʜʘʪʢʦʚʦ ʧʘʨʘʤʝʪʨʠ ʦʙʤʝʞʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʚʠʭʦʜʫ 
ʨʝʛʫʣʷʪʦʨʘ ï ʧʘʨ. 2.66 ʪʘ 2.67 ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʚʝʣʠʯʠʥʠ, ʚʽʜʧʦʚʽʜʥʦ, 100 % ʪʘ 0 %. 
ʇʨʦʩʪʽʰʠʤ ʩʧʦʩʦʙʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʻ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘʙʦʨʫ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ˉ 8 (ʜʠʚ. ʨʦʟʜʽʣ 
Ă7 ʅʘʙʦʨʠ ʟʘʚʦʜʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚò ʥʘ ʩʪʦʨ. 51), ʷʢʠʡ ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦ  ʁ
ʥʘʩʦʩʽʚ, ʟ ʥʘʩʪʫʧʥʦʶ ʟʤʽʥʦʶ ʣʠʰʝ ʜʝʷʢʠʭ ʥʘʣʘʰʪʫʚʘʥʴ. 

10.3 ʈʝʞʠʤ ʨʦʙʦʪʠ ʟ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʦʤ ʪʘ ʨʝʞʠʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʫ ʜʚʦʭ ʨʝʞʠʤʘʭ: 
¶ ʩʪʘʥʜʘʨʪʥʦʤʫ, ʢʦʣʠ ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 
(ʢʦʣʠ ʧʘʨ. 5.27 = Ă158 RefPIDò çɿʘʜʇɯɼè, 

¶ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ, ʢʦʣʠ ʩʠʛʥʘʣ ʟʘʚʜʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ (ʙʝʟ ʇɯɼ) ʚʠʨʽʰʫʻ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʥʘʩʦʩʽʚ. 
ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʝʨʝʚʘʛʫ ʤʘʻ ʨʦʙʦʪʘ ʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʝʞʠʤʽ ï ʢʦʣʠ ʧʘʨ. 5.27 ĂRef. choiceò 
çɺʠʙ̔ʨ ɿʘʜ.è ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ Ă158 RefPIDò çɿʘʜʇɯɼè. ɹʫʜʴ-ʷʢʘ ʽʥʰʘ ʫʩʪʘʥʦʚʢʘ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠʟʚʝʜʝ ʜʦ ʪʦʛʦ, ʱʦ 
ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʘʮʶʚʘʪʠʤʝ ʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʨʝʞʠʤʽ ï ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʥʘʩʦʩʽʚ, ʘ ʪʘʢʦʞ 
ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʥʘʩʦʩʘ, ʱʦ ʨʝʛʫʣʶʻʪʴʩʷ, ʙʫʜʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʙʦʨʦʤ ʧʘʨʘʤʝʪʨʫ 5.27 ʫ ʤʝʞʘʭ 
ʚʽʜ 0 ʜʦ 100 %. ɼʣʷ 50 % ʧʨʘʮʶʻ ʧʦʣʦʚʠʥʘ ʥʘʩʦʩʽʚ, ʜʣʷ 0 % ʧʨʘʮʶʻ ʦʜʠʥ ʥʘʩʦʩ ʥʘ ʥʘʡʥʠʞʯʠʭ ʦʙʝʨʪʘʭ, ʥʘ 100 % 
ʧʨʘʮʶʶʪʴ ʫʩʽ ʥʘʩʦʩʠ. 

ʋ ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʝʞʠʤʽ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʥʘʩʦʩʽʚ, ʘ ʪʘʢʦʞ ʰʚʠʜʢʽʩʪʴ ʥʘʩʦʩʘ, ʱʦ ʨʝʛʫʣʶʻʪʴʩʷ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʇɯɼ-
ʨʝʛʫʣʷʪʦʨʦʤ ʥʘ ʧʽʜʩʪʘʚʽ ʯʠʥʥʦʛʦ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʟʥʘʯʝʥʥʷ ʟʘʚʜʘʥʥʷ (ʬʘʢʪʠʯʥʦʛʦ ʪʠʩʢʫ) ʘ ʪʘʢʦʞ ʚʝʣʠʯʠʥʠ ʬʘʢʪʠʯʥʦʛʦ 
ʧʨʦʮʝʩʫ (ʬʘʢʪʠʯʥʦʛʦ ʪʠʩʢʫ). ʉʠʛʥʘʣ ʟʘʜʘʪʯʠʢʘ ʪʠʩʢʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʫ 2.60 ĂPID Ref.Srcò 
çɺʠʙ.ɿʘʜ.ʇɯɼè, ʘ ʩʠʛʥʘʣ ʬʘʢʪʠʯʥʦʛʦ ʪʠʩʢʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 2.61 ĂPID Inp.Srcò çɺʠʙ.ɺʭ.ʇɯɼè. ʄʦʞʥʘ, 
ʥʘʧʨʠʢʣʘʜ, ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʩʠʛʥʘʣ ʟʘʚʜʘʥʥʷ ʥʘʜʭʦʜʠʪʠʤʝ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʩʠʛʥʘʣ ʬʘʢʪʠʯʥʦʛʦ ʪʠʩʢʫ ʟ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʭʦʜʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ. ɼʦʜʘʪʢʦʚʦ, ʱʦʙ ʇɯɼ-ʨʝʛʫʣʷʪʦʨ ʢʝʨʫʚʘʚ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʥʘʩʦʩʘ, ʱʦ ʨʝʛʫʣʶʻʪʴʩʷ, 
ʧʘʨʘʤʝʪʨ 2.2 (ʟʘʜʘʪʯʠʢ ʯʘʩʪʦʪʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ A) ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʟʥʘʯʝʥʥʷ Ă137 OutPIDò çɺʠʭ.ʇɯɼè. 

ʋ ʨʝʞʠʤʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʘʤʝʪʨ 2.2 (ʟʘʜʘʪʯʠʢ ʯʘʩʪʦʪʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ A) ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘ 
ʟʥʘʯʝʥʥʷ Ă161 R.Pumpò. ʎʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʟʘ ʥʘʙʦʨʦʤ ʩʪʘʥʜʘʨʪʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʧʘʨ. 2.2. ʑʦʙ ʪʘʢʠʤ 
ʯʠʥʦʤ ʚʩʪʘʥʦʚʠʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨ. 2.2, ʥʝʦʙʭʽʜʥʦ ʜʦ ʮʴʦʛʦ ʚʩʪʘʥʦʚʠʪʠ ʧʘʨ. 4.6 ĂFull PCHò çʇʦʚʥ. ʇʦʢʘʞʯ.è ʥʘ 
ʟʥʘʯʝʥʥʷ Ă001 YESò çʊɸʂè. 

10.4 ʂʦʥʬʽʛʫʨʘʮʽʷ ʢʽʣʴʢʦʩʪʽ ʥʘʩʦʩʽʚ ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʦʢʨʝʤʠʭ ʥʘʩʦʩʽʚ ʙʣʦʢʫʚʘʥʥʷ ʥʘʩʦʩʚ̔ 

ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʦʩʽʚ, ʷʢʽ ʫʚʽʤʢʥʝʥʽ ʦʜʥʦʯʘʩʥʦ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 5.28. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚ ʩʫʤʽ 
ʧʝʨʝʜʙʘʯʝʥʦ 4 ʥʘʩʦʩʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚ ʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ (ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʚʽʜ ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 
ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ), ʘʣʝ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʆɼʅʆʏɸʉʅʆ ʧʨʘʮʶʚʘʣʦ ʤʘʢʩʠʤʫʤ 3 ʟ ʥʠʭ, ʪʦ ʜʣʷ ʮʴʦʛʦ ʧʘʨ. 
5.28 ʚʩʪʘʥʦʚʣʶʻʤʦ ʥʘ Ă3ò. 

ʇʘʨʘʤʝʪʨʠ 5.16 (ʜʣʷ ʅʘʩʦʩʘ 1) é ʜʦ 5.20 (ʜʣʷ ʅʘʩʦʩʘ 5) ʚʠʟʥʘʯʘʶʪʴ ʜʞʝʨʝʣʦ ʩʠʛʥʘʣʫ ʘʢʪʠʚʥʦʛʦ ʩʪʘʥʫ ʢʦʞʥʦʛʦ ʥʘʩʦʩʘ. 
ɿʥʘʯʝʥʥʷ Ă000 Sw.Offò çɺʠʤʢʥʠè ʦʟʥʘʯʘʻ, ʱʦ ʥʘʩʦʩ ʟʘʚʞʜʠ ʙʫʜʝ ʚ ʥʝʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ (ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʝ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʡʦʛʦ). ɿʥʘʯʝʥʥʷ ʚʽʜ Ă001 In.C1ò Ăɺʭ.C1ò ʜʦ Ă006 In.C6ò Ăɺʭ.C6ò ʦʟʥʘʯʘʻ, ʱʦ ʮʝʡ ʥʘʩʦʩ ʙʫʜʝ 
ʘʢʪʠʚʦʚʘʥʠʡ/ʜʝʟʘʢʪʠʚʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ (ʷʢʱʦ ʥʘʩʦʩ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 
ʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ ʪʘ ʧʨʘʮʶʻ, ʘ ʥʘʜʽʡʜʝ ʢʦʤʘʥʜʘ ʥʘ ʡʦʛʦ ʧʝʨʝʚʝʜʝʥʥʷ ʚ ʥʝʘʢʪʠʚʥʠʡ ʩʪʘʥ, ʪʦ ʚ ʪʦʡ ʞʝ ʤʦʤʝʥʪ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʡʦʛʦ ʥʝʛʘʡʥʝ ʚʠʢʣʶʯʝʥʥʷ). ɿʥʘʯʝʥʥʷ Ă007 Sw.Onò çʋʚʽʤʢʥʠè ʦʟʥʘʯʘʻ, ʱʦ ʥʘʩʦʩ ʙʫʜʝ ʧʦʩʪʽʡʥʦ ʘʢʪʠʚʥʠʤ ï ʥʝ ʙʫʜʝ 
ʤʦʞʣʠʚʦʩʪʽ ʟʘʙʣʦʢʫʚʘʪʠ ʡʦʛʦ ʨʦʙʦʪʫ. 

ʅʘʩʦʩ ʫ ʥʝʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʢʣʶʯʝʥʠʡ ʫ ʨʦʙʦʪʫ ʥʽ ʷʢ ʨʝʛʫʣʶʶʯʠʡ, ʥʽ ʷʢ ʜʦʜʘʪʢʦʚʠʡ. 
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ʇʘʨ. 5.11 ʜʦ 5.15 ʚʠʟʥʘʯʘʶʪʴ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʥʘʩʦʩʽʚ. ɯʩʥʫʶʪʴ ʜʚʽ ʤʦʞʣʠʚʦʩʪʽ: 

¶ MFC / ʄɽʈɽɾɸ ï ʥʘʩʦʩ ʤʦʞʝ ʙʫʪʠ ʥʘʩʦʩʦʤ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ (ʨʝʛʫʣʴʦʚʘʥʠʡ 
ʥʘʩʦʩ), ʘ ʪʘʢʦʞ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʷʢʦʩʪʽ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʘ, ʱʦ ʞʠʚʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʤʝʨʝʞʽ, 

¶ ʊɯʃʔʂʀ ʄɽʈɽɾɸ ï ʥʘʩʦʩ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʪʽʣʴʢʠ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʥʘʩʦʩ, ʱʦ ʞʠʚʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ 
ʤʝʨʝʞʽ. 

10.5. ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʨʦʙʦʪʠ ʥʘʩʦʩʽʚ 
 
ʄʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ ʯʝʨʝʟ ʧʘʨ. 0,34. (ʨʠʩ. 10.3). ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ 
ʩʪʘʥ ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʩʚʽʯʝʥʘ ʥʘ ʛʦʣʦʚʥʦʤʫ ʝʢʨʘʥʽ ʧʘʥʝʣʽ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 4.13 ʥʘ ʟʥʘʯʝʥʥʷ Ăʧʘʨ. 0.34ò (ʨʠʩ. 10.4). 

 
ʈʠʩ. 10.3  ï ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʘʥ ʨʦʙʦʪʠ SZP ʚʠʩʚʽʯʫʻʪʴʩʷ 

ʷʢ ʧʘʨ. 0.34 
 

 
ʈʠʩ. 10.4 ï  ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʘʥ ʥʘʩʦʩʽʚ 

 

10.6. ʋʤʦʚʠ ʚʚʽʤʢʥʝʥʥʷ ʪʘ ʚʠʤʢʥʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʘ 
 
ɼʦʜʘʪʢʦʚʠʡ ʥʘʩʦʩ ʚʢʣʶʯʘʻʪʴʩʷ ʟʘ ʫʤʦʚ: 

¶ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʜʦʩʷʛʘʻ ʚʝʣʠʯʠʥʠ 100 %, 

¶ ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ ʪʠʩʢʫ ʤʝʥʰʝ ʩʠʛʥʘʣʫ ʟʘʚʜʘʥʥʷ ʥʘ ʚʝʣʠʯʠʥʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʘ 5.26 (ʘʙʦ 
ʙʽʣʴʰʝ), 

¶ ʜʚʽ ʧʦʧʝʨʝʜʥʽ ʫʤʦʚʠ ʚʠʢʦʥʫʶʪʴʩʷ ʯʝʨʝʟ ʯʘʩ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 5.22. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ, ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ, ʨʝʛʫʣʴʦʚʘʥʠʡ ʥʘʩʦʩ ʟʤʝʥʰʫʻ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʜʦ ʚʝʣʠʯʠʥʠ, ʱʦ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 5.25. ʂʦʣʠ ʥʘʩʦʩ ʜʦʩʷʛʘʻ ʮʽʻʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ, ʪʦ ʚ ʮʝʡ ʤʦʤʝʥʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʢʣʶʯʝʥʥʷ 
ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʘ. ɺʥʘʩʣʽʜʦʢ ʚʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʠʩʢ ʫ ʩʠʩʪʝʤʽ ï ʫ ʚʠʧʘʜʢʫ ʷʢʱʦ ʪʠʩʢ 
ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʤʝʞʘʭ <ʊʠʩʢ ɿʘʜʘʥʠʡ +/- ʧʘʨ. 5.26> , ʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʥ̔ʥ̫  ʧʨʦʜʦʚʞʫʚʘʪʠʤʝ ʨʦʙʦʪʫ ʙʝʟ ʟʤʽʥ. ʗʢʱʦ 
ʪʠʩʢ ʟʥʦʚʫ ʚʧʘʜʝ - ʙʫʜʝ ʚʢʣʶʯʝʥʠʡ ʱʝ ʦʜʠʥ ʜʦʜʘʪʢʦʚʠʡ ʥʘʩʦʩ (ʷʢʱʦ ʪʘʢʠʡ ʻ ʚ ʥʘʷʚʥʦʩʪʽ). ʆʜʥʘʢ ʫ ʨʘʟʽ, ʢʦʣʠ ʥʘʩʪʘʥʝ 
ʟʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʚʠʱʝ <ʊʠʩʢ ɿʘʜʘʥʠʡ + ʧʘʨ. 5.26>, ʦʩʪʘʥʥʽʡ ʚʢʣʶʯʝʥʠʡ ʜʦʜʘʪʢʦʚʠʡ ʥʘʩʦʩ ʙʫʜʝ ʚʠʤʢʥʝʥʠʡ. 

 

ʈʠʩ. 10.5 ï ʋʤʦʚʠ ʚʚʽʤʢʥʝʥʥʷ ʪʘ ʚʠʤʢʥʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʫ 
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ɼʦʜʘʪʢʦʚʠʡ ʥʘʩʦʩ ʙʫʜʝ ʚʠʤʢʥʝʥʦ ʟʘ ʫʤʦʚ: 

¶ ʩʠʛʥʘʣ ʚʠʭʦʜʫ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʚʧʘʚ ʜʦ ʚʝʣʠʯʠʥʠ 0 %, 

¶ ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ ʪʠʩʢʫ ʚʠʱʝ ʩʠʛʥʘʣʫ ʟʘʚʜʘʥʥʷ ʥʘ ʚʝʣʠʯʠʥʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 5.26 (ʘʙʦ ʙʽʣʴʰʝ), 

¶ ʜʚʽ ʧʦʧʝʨʝʜʥʽ ʫʤʦʚʠ ʚʠʢʦʥʫʶʪʴʩʷ ʯʝʨʝʟ ʯʘʩ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʫ 5.23. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ, ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ, ʥʘʩʪʘʻ ʥʝʛʘʡʥʝ ʚʠʤʢʥʝʥʥʷ ʥʘʩʦʩʘ, ʷʢʠʡ ʙʫʚ ʫʚʽʤʢʥʝʥʠʡ ʦʩʪʘʥʥʽʤ. 

10.6.1. ʏʝʨʛʦʚʽʩʪʴ ʚʚʽʤʢʥʝʥʥʷ ʪʘ ʚʠʤʢʥʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʥʘʩʦʩʽʚ 

ʇʝʨʰʠʤ ʙʫʜʝ ʚʢʣʶʯʝʥʦ ʪʦʡ ʜʦʜʘʪʢʦʚʠʡ ʥʘʩʦʩ ʽʟ ʥʘʩʪʫʧʥʠʤ ʧʦ ʧʦʨʷʜʢʫ ʥʦʤʝʨʦʤ ʧʽʩʣʷ ʥʦʤʝʨʘ ʥʘʩʦʩʘ, ʷʢʠʡ ʥʘ ʜʘʥʠʡ 
ʤʦʤʝʥʪ ʧʨʘʮʶʻ ʚ ʨʝʛʫʣʶʚʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ï ʟʛʽʜʥʦ ʟ ʩʝʢʚʝʥʮʽʻʶ, ʧʦʢʘʟʘʥʦʶ ʥʘ ʨʠʩ. 10.6. 

ʂʦʣʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʧʨʦ ʚʢʣʶʯʝʥʥʷ 
ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʘ, ʟʘʚʞʜʠ ʚʢʣʶʯʘʻʪʴʩʷ ʧʝʨʰʠʡ ʟ ʥʘʩʪʫʧʥʠʭ 
(ʜʠʚ. ʨʠʩ. a) ʥʘʩʦʩʽʚ, ʥʝ ʟʘʙʣʦʢʦʚʘʥʠʡ ʽ ʪʘʢʠʡ, ʱʦ ʥʝ ʚʢʣʶʯʝʥʠʡ 
ʚ ʨʦʙʦʪʫ. ʇʝʨʰʠʤ ʜʦʜʘʪʢʦʚʠʤ ʥʘʩʦʩʦʤ, ʱʦ ʚʢʣʶʯʘʻʪʴʩʷ, ʻ 
ʥʘʩʦʩ ʥʘʩʪʫʧʥʠʡ ʟʘ ʨʝʛʫʣʴʦʚʘʥʠʤ ʥʘʩʦʩʦʤ (ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠ 
ʨʝʛʫʣʴʦʚʘʥʠʡ ʥʘʩʦʩ ʮʝ ʅ2, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʰʠʤ 
ʜʦʜʘʪʢʦʚʠʤ, ʟʛʽʜʥʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʻ ʅ3). 
 

ʂʦʣʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʧʨʦ ʚʠʤʢʥʝʥʥʷ 
ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʘ, ʟʘʚʞʜʠ ʧʝʨʰʦʶ ʚʠʤʠʢʘʻʪʴʩʷ ʧʝʨʰʠʡ ʟ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʜʠʚ. ʨʠʩ. b) ʧʨʘʮʶʶʯʠʡ ʥʘʩʦʩ. ʇʝʨʰʠʤ ʥʘʩʦʩʦʤ, 
ʱʦ ʚʠʤʠʢʘʻʪʴʩʷ, ʻ ʥʘʩʦʩ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʘ 
ʥʘʩʪʫʧʥʽʡ ʧʦʟʠʮʽʾ ʧʽʩʣʷ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʥʘʩʦʩʘ (ʥʘʧʨ. ʂʦʣʠ 
ʨʝʛʫʣʴʦʚʘʥʠʡ ʥʘʩʦʩ ʮʝ ʅ2, ʪʦ ʧʝʨʰʠʤ ʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʻ ʅ1). 

 
ʈʠʩ. 10.6 ï ʏʝʨʛʦʚʽʩʪʴ ʚʚʽʤʢʥʝʥʥʷ (ʘ) ʪʘ ʚʠʤʢʥʝʥʥʷ 

(b) ʜʦʜʘʪʢʦʚʠʭ ʥʘʩʦʩʽʚ 

ʇʨʠʢʣʘʜ 1: 
ʗʢʱʦ ʨʝʛʫʣʴʦʚʘʥʠʤ ʥʘʩʦʩʦʤ ʻ 2, ʪʦ ʯʝʨʛʦʚʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʥʘʩʦʩʽʚ ʥʘʩʪʫʧʥʘ: 
     ʅ3 Ÿ ʅ4 Ÿ ʅ5 Ÿ ʅ1 
ʯʝʨʛʦʚʽʩʪʴ ʚʠʤʢʥʝʥʥʷ:    ʅ1 Ÿ ʅ5 Ÿ ʅ4 Ÿ ʅ3 
ʋʤʦʚʘ: ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʦʩʽʚ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ 5, ʚʩʽ ʥʘʩʦʩʠ ʥʝ ʟʘʙʣʦʢʦʚʘʥʽ. 

ʇʨʠʢʣʘʜ 2: 
ʗʢʱʦ ʟʘʙʣʦʢʦʚʘʥʽ ʥʘʩʦʩʠ ʅ2 ʡ ʅ4, ʘ ʨʝʛʫʣʴʦʚʘʥʠʤ ʥʘʩʦʩʦʤ ʻ ʅ1, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʯʝʨʛʦʚʽʩʪʴ ʚʢʣʶʯʝʥʥʷ: 
     ʅ3 Ÿ ʅ5 
ʯʝʨʛʦʚʽʩʪʴ ʚʠʤʢʥʝʥʥʷ:   ʅ5 Ÿ ʅ3 

ʋ ʨʘʟʽ, ʷʢʱʦ ʥʘʜʭʦʜʠʪʴ ʩʠʛʥʘʣ ʙʣʦʢʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʘ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ, ʥʘʩʪʘʻ ʡʦʛʦ ʥʝʛʘʡʥʝ ʚʠʤʢʥʝʥʥʷ. ʇʨʠ 
ʮʴʦʤʫ, ʢʦʣʠ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʘ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʢʣʶʯʘʻʪʴʩʷ ʧʝʨʰʠʡ ʽʟ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʜʠʚ. ʨʠʩ. ʘ), ʛʦʪʦʚʠʡ ʜʦ ʨʦʙʦʪʠ ʜʦʜʘʪʢʦʚʠʡ ʥʘʩʦʩ.  

ʗʢʱʦ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʙʣʦʢʫʻʪʴʩʷ ʨʝʛʫʣʴʦʚʘʥʠʡ ʥʘʩʦʩ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʩʽ ʥʘʩʦʩʠ (ʨʝʛʫʣʴʦʚʘʥʠʡ ʪʘ ʜʦʜʘʪʢʦʚʽ) 
ʥʝʛʘʡʥʦ ʚʠʤʠʢʘʶʪʴʩʷ. 
ʂʦʣʠ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʥʘʩʦʩʽʚ (ʚʢʣʶʯʘʶʯʠ ʨʝʛʫʣʴʦʚʘʥʠʡ) ʜʦʨʽʚʥʶʻ ʟʥʘʯʝʥʥʶ ʧʘʨʘʤʝʪʨʘ P limit (5.28), ʪʦ ʚ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʥʘʚʽʪʴ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʫʤʦʚ ʚʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʘ ʪʘ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʝ ʟʘʙʣʦʢʦʚʘʥʦʛʦ ʥʘʩʦʩʫ, ʛʦʪʦʚʦʛʦ 
ʜʦ ʨʦʙʦʪʠ ï ʞʦʜʝʥ ʟ ʥʘʩʦʩʽʚ ʙʽʣʴʰʝ ʥʝ ʙʫʜʝ ʧʽʜʢʣʶʯʝʥʠʡ.  

10.7. ɸʚʪʦʤʘʪʠʯʥʘ ʟʘʤʽʥʘ ʥʘʩʦʩʽʚ  

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʽʜʨʽʟʢʫ ʯʘʩʫ (ʫ ʛʦʜʠʥʘʭ) ʨʦʙʦʪʠ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʥʘʩʦʩʘ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨ. 5.21, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ 
ʚʠʤʢʥʝ ʨʝʛʫʣʴʦʚʘʥʠʡ ʥʘʩʦʩ ʽ ʧʦʪʽʤ, ʥʘ ʡʦʛʦ ʤʽʩʮʝ, ʚʠʙʝʨʝ ʽ ʚʢʣʶʯʠʪʴ ʥʦʚʠʡ ʥʘʩʦʩ ʩʝʨʝʜ ʜʦʩʪʫʧʥʠʭ ï ʧʽʩʣʷ ʮʴʦʛʦ 
ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜʣʽʢ ʥʦʚʦʛʦ ʯʘʩʫ ʨʦʙʦʪʠ ʥʦʚʦʛʦ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʥʘʩʦʩʘ. 

ɿʘʤʽʥʘ ʥʘʩʦʩʘ, ʱʦ ʨʝʛʫʣʶʻʪʴʩʷ, ʜʦʟʚʦʣʷʻ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʯʘʩ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʥʘʩʦʩʘ ʚ ʩʠʩʪʝʤʽ. 

ʑʦʙ ʚʽʜʙʫʣʘʩʷ ʘʚʪʦʤʘʪʠʯʥʘ ʟʘʤʽʥʘ ʥʘʩʦʩʘ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ: 

¶ ʥʘʩʦʩ, ʱʦ ʧʨʘʮʶʻ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʧʨʦʧʨʘʮʶʚʘʚ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 5.21, 

¶ ʟʘʚʜʘʥʥʷ ʥʘ ʪʠʩʢ ʤʝʥʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ ʧʦʨʦʛʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 5.24 (ʙʣʦʢʫʚʘʥʥʷ ʟʘʤʽʥʠ ʧʨʠ 
ʚʠʩʦʢʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʤʝʨʝʞʽ), 

¶ ʻ ʜʦʩʪʫʧ ʷʢ ʤʽʥʽʤʫʤ ʜʦ ʦʜʥʦʛʦ (ʢʨʽʤ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʥʘʩʦʩʘ) ʥʘʩʦʩʘ, ʷʢʠʡ ʥʝ ʟʘʙʣʦʢʦʚʘʥʠʡ ʽ ʡʦʛʦ ʢʦʥʬʽʛʫʨʘʮʽʷ 
ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʷʢ ʨʝʛʫʣʴʦʚʘʥʠʡ ʥʘʩʦʩ (MFC / ʄɽʈɽɾɸ), 

¶ ʇʘʨʘʤʝʪʨ P limit (5.28) ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʟʥʘʯʝʥʥʷ ʥʝ ʤʝʥʰʝ 2. 

ʂʦʣʠ ʚʠʢʦʥʫʶʪʴʩʷ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʫʤʦʚʠ, ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʧʦʩʣʽʜʦʚʥʦʾ ʟʘʤʽʥʠ ʥʘʩʦʩʘ, ʱʦ ʨʝʛʫʣʶʻʪʴʩʷ. ɿ ʮʽʻʶ 
ʤʝʪʦʶ: 

¶ ʚ ʽʥʪʝʨʚʘʣʽ ʢʦʞʥʽ ʜʚʽ ʩʝʢʫʥʜʠ ʚʠʤʠʢʘʶʪʴʩʷ ʚʩʽ ʜʦʜʘʪʢʦʚʽ ʥʘʩʦʩʠ, ʱʦ ʧʨʘʮʶʶʪʴ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
(ʨʠʩ. 10.6 b),
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¶ ʯʝʨʝʟ ʜʚʽ ʯʝʨʛʦʚʽ ʩʝʢʫʥʜʠ ʚʠʤʠʢʘʻʪʴʩʷ ʨʝʛʫʣʴʦʚʘʥʠʡ ʥʘʩʦʩ, 

¶ ʯʝʨʝʟ ʥʘʩʪʫʧʥʽ ʜʚʽ ʩʝʢʫʥʜʠ ʚʢʣʶʯʘʻʪʴʩʷ ʥʦʚʠʡ, ʚʠʙʨʘʥʠʡ ʩʝʨʝʜ ʥʝ ʟʘʙʣʦʢʦʚʘʥʠʭ ʽ ʛʦʪʦʚʠʭ ʜʦ ʨʦʙʦʪʠ ʚʽʜ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʥʘʩʦʩʽʚ ï ʥʘʩʪʫʧʥʠʡ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʛʦ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʥʘʩʦʩʘ ʟʛʽʜʥʦ ʟ ʯʝʨʛʦʚʽʩʪʶ (ʜʠʚ. ʨʠʩ. 
a), 

¶ ʩʠʩʪʝʤʘ ʧʦʯʥʝ ʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ ʪʘ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ ʚʢʣʶʯʠʪʴ ʜʦʜʘʪʢʦʚʽ ʥʘʩʦʩʠ. 

ɿɸʋɺɸɾɽʅʅʗ: 

ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʩʠʩʪʝʤʘ ʙʫʣʘ ʚʽʜʢʣʶʯʝʥʘ ʚʽʜ ʤʝʨʝʞʽ, ʪʦ ʧʽʩʣʷ ʚʢʣʶʯʝʥʥʷ ʞʠʚʣʝʥʥʷ ʷʢ ʨʝʛʫʣʴʦʚʘʥʠʡ ʥʘʩʦʩ ʙʫʜʝ 
ʚʢʣʶʯʝʥʠʡ ʪʦʡ ʩʘʤʠʡ ʥʘʩʦʩ, ʱʦ ʽ ʜʦ ʚʠʤʢʥʝʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʨʦʙʦʪʠ ʧʝʨʝʜ ʚʠʤʢʥʝʥʥʷʤ ʞʠʚʣʝʥʥʷ ʟʘʧʘʤ'ʷʪʦʚʫʻʪʴʩʷ 
ʪʘ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʠ ʥʘʩʪʫʧʥʦʤʫ ʚʢʣʶʯʝʥʥʽ. 

ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʨʝʛʫʣʴʦʚʘʥʠʡ ʥʘʩʦʩ ʙʣʦʢʫʻʪʴʩʷ, ʥʝʛʘʡʥʦ ʚʠʤʠʢʘʶʪʴʩʷ ʽʥʰʽ ʥʘʩʦʩʠ. ʏʝʨʝʟ ʧʝʚʥʠʡ ʯʘʩ ʉʠʩʪʝʤʘ 
ʚʢʣʶʯʠʪʴ ʥʘʩʪʫʧʥʠʡ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ ʨʠʩ. a) ʨʝʛʫʣʴʦʚʘʥʠʡ ʥʘʩʦʩ, ʟʘ ʫʤʦʚʠ ʱʦ ʚʽʥ ʥʝ ʟʘʙʣʦʢʦʚʘʥʠʡ ʽ ʤʦʞʝ 
ʧʨʘʮʶʚʘʪʠ ʚʽʜ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʞʠʤ ʪʠʤʯʘʩʦʚʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʥʘʩʦʩʘ, ʱʦ ʧʨʘʮʶʻ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʪʘ ʻ ʨʝʛʫʣʴʦʚʘʥʠʤ, ʤʦʞʥʘ 
ʧʨʠʤʫʩʦʚʦ ʚʨʫʯʥʫ ʟʜʽʡʩʥʠʪʠ ʟʘʤʽʥʫ (ʧʨʠʩʢʦʨʝʥʫ) ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʥʘʩʦʩʘ. 

11. ʋʜʦʩʢʦʥʘʣʝʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ MFC710 

ʑʦʙ ʧʦʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʪʘ ʦʧʘʥʫʚʘʪʠ ʤʠʩʪʝʮʪʚʦ ʡʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 
ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʧʦʥʷʪʪʷʤʠ: 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʪʦʯʢʘ (ʩʢʦʨʦʯʝʥʦ PCH) ï ʜʦʚʽʣʴʥʘ ʟ ʜʦʩʪʫʧʥʠʭ 512 ʚʝʣʠʯʠʥ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʨʦʙʦʪʠ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʥʘʧʨʠʢʣʘʜ, ʽʩʥʫʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʪʦʯʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʩʪʘʥ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ ʪʘ ʚʠʭʦʜʽʚ, 
ʟʥʘʯʝʥʥʷ ʩʠʛʥʘʣʽʚ ʟʘʜʘʪʯʠʢʽʚ, ʘ ʪʘʢʦʞ ʪʦʯʢʠ, ʷʢʽ ʻ ʚʠʭʦʜʘʤʠ ʙʣʦʢʽʚ ʫʧʨʘʚʣʽʥʥʷ PLC ʪʦʱʦ (ʜʠʚ. ʨʦʟʜʽʣ 11.1). 
ʇʦʢʘʞʯʠʢ ï ʧʘʨʘʤʝʪʨ, ʷʢʠʡ ʚʠʨʽʰʫʻ ʧʨʦ ʪʝ, ʷʢʘ ʩʝʨʝʜ ʜʦʩʪʫʧʥʠʭ 512 ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʦʯʦʢ (PCH) ʙʫʜʝ ʚʟʷʪʘ ʷʢ 
ʚʭʽʜʥʘ ʚʝʣʠʯʠʥʘ ʚ ʜʘʥʦʤʫ ʤʽʩʮʽ ʧʨʦʮʝʩʫ (ʜʠʚ. ʨʦʟʜʽʣʠ 11.1 ʪʘ 11.2). ɹʘʛʘʪʦ ʩʪʘʥʜʘʨʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 
ʨʦʙʦʪʫ MFC710 ʻ, ʧʦ ʩʫʪʽ, ʧʦʢʘʞʯʠʢʘʤʠ, ʱʦ ʫʤʦʞʣʠʚʣʶʻ, ʥʘʧʨʠʢʣʘʜ, ʢʝʨʫʚʘʪʠ ʨʦʙʦʪʦʶ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʚʙʫʜʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥ ̫PLC. 

11.1. ʍʘʨʘʢʪʝʨʠʩʪʠʯʥ ̔ʊʦʯʢʠ (PCH) 

ʂʦʞʥʘ ʟ 512-ʪʠ ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʦʯʦʢ ʻ 16-ʙʽʪʦʚʠʤ ʯʠʩʣʦʤ ʽ ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʯʠʩʝʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 
ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 65536 ʜʣʷ ʯʠʩʝʣ ʙʝʟ ʟʥʘʢʘ, ʘʙʦ -32768 ʜʦ 32767 ʜʣʷ ʯʠʩʝʣ ʟʽ ʟʥʘʢʦʤ. ʗʢʱʦ ʜʘʥʘ PCH ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 
ʮʠʬʨʦʚʝ ʟʥʘʯʝʥʥʷ, (ʣʦʛʽʯʥʠʡ 0 ʘʙʦ 1), ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ñʣʦʛʽʯʥʠʡ 0ò ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ PCH = 0, a 
ʟʥʘʯʝʥʥʶ ñʣʦʛʽʯʥʘ 1ò ʚʽʜʧʦʚʽʜʘʻ ʢʦʞʥʝ ʜʦʚʽʣʴʥʝ ʟʥʘʯʝʥʥʷ PCH Í 0. PCH ʧʨʦʥʫʤʝʨʦʚʘʥʦ ʚʽʜ 0 ʜʦ 511. ɼʝʷʢʠʤ ʟ ʥʠʭ 
ʜʘʶʪʴ ʥʘʟʚʠ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʧʦʜʘʪʠ ʾʭ ʬʫʥʢʮʽʾ ʧʽʩʣʷ ʚʠʩʚʽʯʫʚʘʥʥʷ ʥʘ LCD ʘʙʦ LED ʜʠʩʧʣʝʾ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ. ʏʘʩʪʠʥʘ 
PCH ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʚʠʢʦʨʠʩʪʘʥʘ ʽ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʋ ʪʘʙʣʠʮʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʛʘʣʴʥʫ 
ʢʣʘʩʠʬʽʢʘʮʽʶ PCH. ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʢʦʞʥʦʛʦ PCH ʟʥʘʭʦʜʠʪʴʩʷ ʚ ɼʦʜʘʪʢʫ A ñʍʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʪʦʯʢʠò. 

ʊʘʙʣʠʮ̫ 11.1 ï ɿʘʛʘʣʴʥʠʡ ʧʦʜʽʣ PCH 

ʅʦʤʝʨ PCH ɿʥʘʯʝʥʥʷ ʅʦʤʝʨ PCH ɿʥʘʯʝʥʥʷ 

0...127 ʎʠʬʨʦʚʽ ʟʤʽʥʥʽ ʧʨʦʮʝʩʫ (ʥʘʧʨ. ʮʠʬʨʦʚʽ ʚʭʦʜʠ) 384...447 PCH, ʜʦʩʪʫʧʥʽ ʜʣʷ ʟʘʧʠʩʫ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʟʚ'ʷʟʢʫ RS 

128...255 ɸʥʘʣʦʛʦʚʽ ʟʤʽʥʥʽ ʧʨʦʮʝʩʫ (ʥʘʧʨ. ʘʥʘʣʦʛʦʚʽ 
ʚʭʦʜʠ) 

448...511 PCH, ʧʦʚ'ʷʟʘʥʽ ʟ ʦʧʮʽʦʥʘʣʴʥʠʤ 
ʤʦʜʫʣʝʤ ʨʦʟʰʠʨʝʥʴ 

256...383 PCH, ʧʦʚ'ʷʟʘʥʽ ʟ ʙʣʦʢʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ 
ʫʧʨʘʚʣʽʥʥʷ PLC 

11.2. PCH ʪʘ ʇʦʢʘʞʯʠʢ ï ʷʢ ʮʝ ʜʽʻ 

ʇʦʢʘʞʯʠʢʠ ʪʘ PCH ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ: ɿʥʘʯʝʥʥʷ ʧʦʢʘʞʯʠʢʘ (ʧʝʨʝʙʫʚʘʻ ʚ ʤʝʞʘʭ 0...511) ʚʠʨʽʰʫʻ ʪʝ, ʷʢʘ ʟ PCH ʙʫʜʝ 
ʦʙʨʘʥʘ ï ʟʥʘʯʝʥʥʷ ʮʽʻʾ PCH ʻ ʚʠʭʽʜʥʦʶ ʚʝʣʠʯʠʥʦʶ (ʜʠʚ. ʨʠʩ. 11.1). 

 

ʈʠʩ. 11.1 ï ʇʨʠʥʮʠʧ ʚʠʙʦʨʫ PCH ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʞʯʠʢʘ 



ʋʜʦʩʢʦʥʘʣʝʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ MFC710 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ 
60 

11.3. ʄʦʜʠʬʽʢʘʮʽʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʏʘʩʪʠʥʫ ʧʘʨʘʤʝʪʨʽʚ ʫ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ MFC710 ʚʠʟʥʘʯʝʥʦ ʷʢ ʧʦʢʘʞʯʠʢʠ (ʨʠʩ. 11.2). ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʦʞʥʘ ʟʤʽʥʠʪʠ 
ʩʪʘʥʜʘʨʪʥʠʡ ʩʧʦʩʽʙ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʯʘʩʪʦʪʠ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʧʦʢʘʞʯʠʢʽʚ ʧʽʜʢʣʶʯʘʪʠ ʽʥʰʽ PCH. ʎʠʤʠ 
ʈʉʅ ʤʦʞʫʪʴ ʙʫʪʠ, ʥʘʧʨʠʢʣʘʜ, ʚʠʭʦʜʠ ʙʣʦʢʽʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ PLC, ʱʦ ʨʝʘʣʽʟʫʻ ʜʦʚʽʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʽʥʥʷ. 

ʅʘ ʨʠʩ. 11.2 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʤʦʜʠʬʽʢʘʮʽʾ ʩʪʘʥʜʘʨʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʇʘʨʘʤʝʪʨ 2.2 ʻ ʧʦʢʘʞʯʠʢʦʤ, ʷʢʠʡ ʟʘ 
ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ ʚ PCH Ă133 Keyb. ref.ò "ʂʣʘʚ.ɿ", ʪʦʙʪʦ ɿʘʜʘʪʯʠʢ ʇʘʥʝʣʽ. 
ʎʝ ʦʟʥʘʯʘʻ, ʱʦ: ɿʥʘʯʝʥʥʷ ɿʘʜʘʪʯʠʢʘ ɸ ʟʥʽʤʘʪʠʤʝʪʴʩʷ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ (ʨʠʩ. 11.2ʘ). ʇʽʩʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ʟʥʘʯʝʥʥʷ 
ɿʘʜʘʪʯʠʢʘ ɸ ʤʦʞʝ ʥʘʜʭʦʜʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʟ ʚʠʭʦʜʫ ʙʣʦʢʫ ʥʦʤ. 2 ʢʦʥʪʨʦʣʝʨʫ PLC (ʨʠʩ. b). 

ɺʠʭʦʜʷʯʠ ʟ ʫʤʦʚ ʙʝʟʧʝʢʠ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʻ ʧʦʢʘʞʯʠʢʘʤʠ ʪʘ ʩʪʦʩʫʶʪʴʩʷ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ, ʤʘʶʪʴ 
ʦʙʤʝʞʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʚʠʙʦʨʫ PCH, ʷʢʠʡ ʟʚʦʜʠʪʴʩʷ ʜʦ ʢʽʣʴʢʦʭ ʩʪʘʥʜʘʨʪʥʦ ʧʝʨʝʜʙʘʯʝʥʠʭ ʚʝʣʠʯʠʥ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 
ʟʘʜʘʪʯʠʢʽʚ A ʽ B ʤʦʞʥʘ ʩʪʘʥʜʘʨʪʥʦ ʚʠʙʨʘʪʠ PCH, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʥʦʤ. 133 ʜʦ ʥʦʤ. 139 (ʚʽʜʧʦʚʽʜʥʦ ʮʝ: ʟʘʜʘʪʯʠʢ ʧʘʥʝʣʽ, 
ʟʘʜʘʪʯʠʢʠ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ 0, 1, 2, ʚʠʭʽʜ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ, ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨ ʪʘ ʟʘʜʘʪʯʠʢ RS). ʎʝ ʛʘʨʘʥʪʫʻ, ʱʦ 
ʥʝʜʦʩʚʽʜʯʝʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʟʤʽʥʠʪʴ ʮʝʡ ʧʘʨʘʤʝʪʨ ʥʘ ʥʝʚʠʟʥʘʯʝʥʝ ʟʥʘʯʝʥʥʷ. ʗʢʱʦ, ʦʜʥʘʢ, ʧʨʦʝʢʪʦʚʘʥʠʡ ʚʘʨʽʘʥʪ 
ʩʠʩʪʝʤʠ ʚʠʤʘʛʘʻ ʚʽʜʤʽʥʥʦʾ ʚʽʜ ʩʪʘʥʜʘʨʪʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʦʢʘʞʯʠʢʘ (ʘ ʮʝ ʤʦʞʝ ʙʫʪʠ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 
ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʙʫʜʦʚʘʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ PLC ʘʙʦ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ 
ʥʘʩʦʩʽʚ), ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʘʨʘʤʝʪʨ 4.6 (ñʇʦʚʥʽ ʧʦʢʘʞʯʠʢʠò) ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʟʥʘʯʝʥʥʷ Ă001 YESò çʊɸʂè (ʨʠʩ. 11.3). 

 

 
ʈʠʩ. 11.2  ï ʇʨʠʢʣʘʜ ʤʦʜʠʬʽʢʘʮʽʾ ʩʪʘʥʜʘʨʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

 

 
ʈʠʩ. 11.3 ï ʈʦʟʙʣʦʢʫʚʘʥʥʷ ʧʦʢʘʞʯʠʢʽʚ 

 
ʏʝʨʛʦʚʽʩʪʴ ʜʽʡ ʧʨʠ ʟʤʽʥʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ: 

    1. ʈʦʟʙʣʦʢʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ (ʜʠʚ. ʩʧʦʩʽʙ, ʥʘʚʝʜʝʥʠʡ ʫ ʨʦʟʜʽʣʽ  
        Ăʈʽʚʝʥʴ ʜʦʩʪʫʧʫ AL ʽ ʙʣʦʢʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚò ʥʘ ʩʪʦʨ. 27),  
    2. ʇʘʨʘʤʝʪʨ 4.6 ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʟʥʘʯʝʥʥ ̫Ă001 YESò çʊɸʂè, 
    3. ɿʤʽʥʠʪʠ ʟʘʜʘʥʠʡ ʧʘʨʘʤʝʪʨ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ, ʷʢʠʡ ʻ 
        ʧʦʢʘʞʯʠʢʦʤ, 
    4. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʙʣʦʢʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ. 

11.4 ʇʘʥʝʣʴ ʋʧʨʘʚʣʽʥʥʷ ï ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʚʝʣʠʯʠʥ, ʱʦ ʚʠʩʚʽʯʫʶʪʴʩʷ ʥʘ ʜʠʩʧʣʝʾ 

ʉʝʨʝʜ ʧʘʨʘʤʝʪʨʽʚ ʛʨʫʧʠ 0 ʧʝʨʝʜʙʘʯʝʥʦ 4 ʧʘʨʘʤʝʪʨʠ "ʪʽʣʴʢʠ ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ", ʩʧʦʩʽʙ ʚʠʩʚʽʯʫʚʘʥʥʷ ʷʢʠʭ ʥʘ ʜʠʩʧʣʝʾ ʤʦʞʝ 
ʚʠʟʥʘʯʘʪʠʩʷ ʩʧʦʞʠʚʘʯʝʤ. ʂʦʞʝʥ ʽʟ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʟʥʘʯʝʥʥʷ ʜʦʚʽʣʴʥʦʾ PCH. ɺʠʟʥʘʯʘʶʪʴʩʷ ʪʘʢʦʞ: 
ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ ʧʽʩʣʷ ʢʦʤʠ. ʋ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʦ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ ʚʣʘʩʥʠʭ 
ʚʝʣʠʯʠʥ, ʱʦ ʚʠʩʚʽʯʫʶʪʴʩʷ ʥʘ ʜʠʩʧʣʝʾ. 

ʊʘʙʣʠʮ ̫11.2 ï ʂʦʥʬʽʛʫʨʘʮʽʷ ʚʣʘʩʥʠʭ ʚʝʣʠʯʠʥ, ʱʦ ʚʠʩʚʽʯʫʶʪʴʩʷ ʥʘ ʜʠʩʧʣʝʾ 

ʇʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ  
ʛʨʫʧʽ 0 

ʇʘʨʘʤʝʪʨʠ, ʷʢʽ 
ʚʠʟʥʘʯʘʶʪʴ 
ʢʦʥʬʽʛʫʨʘʮʽʶ 

ɿʥʘʯʝʥʥʷ 

0.54 (Usr1) 
ʧʘʨ 4.60 

ʇʦʢʘʞʯʠʢ ʜʦ PCH, ʷʢʠʡ ʤʽʩʪʠʪʴ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʷʢ 
ʧʘʨ.0.54 

ʧʘʨ 4.61 ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʧʘʨ. 0.54 (ʜʠʚ. ʪʘʙʣʠʮʶ) 

ʧʘʨ 4.62 ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʧʘʨ. 0.54(0...3) 

0.55 (Usr2) 
ʧʘʨ 4.63 

ʇʦʢʘʞʯʠʢ ʜʦ PCH, ʷʢʠʡ ʤʽʩʪʠʪʴ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʷʢ 
ʧʘʨ.0.55 

ʧʘʨ 4.64 ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʧʘʨ. 0.55 (ʜʠʚ. ʪʘʙʣʠʮʶ) 

ʧʘʨ 4.65 ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʧʘʨ. 0.55 (0...3) 

0.56 (Usr3) 
ʧʘʨ 4.66 

ʇʦʢʘʞʯʠʢ ʜʦ PCH, ʷʢʠʡ ʤʽʩʪʠʪʴ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʷʢ 
ʧʘʨ.0.56 

ʧʘʨ 4.67 ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʧʘʨ. 0.56 (ʜʠʚ. ʪʘʙʣʠʮʶ) 

ʧʘʨ 4.68 ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʧʘʨ. 0.56 (0...3) 

0.57 (Usr4) 

ʧʘʨ 4.69 
ʇʦʢʘʞʯʠʢ ʜʦ PCH, ʷʢʠʡ ʤʽʩʪʠʪʴ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʷʢ 
ʧʘʨ.0.57 

ʧʘʨ 4.70 ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʧʘʨ. 0.57 (ʜʠʚ. ʪʘʙʣʠʮʶ) 

ʧʘʨ 4.71 ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʧʘʨ. 0.57 (0...3) 

ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʘʨ. 0.54, 0.55, 0.56 ʪʘ 0.57 ʥʘʣʝʞʘʪʴ ʜʦ ʥʫʣʴʦʚʦʾ ʛʨʫʧʠ ʧʘʨʘʤʝʪʨʽʚ, ʾʭ ʤʦʞʥʘ ʚʠʩʚʽʯʫʚʘʪʠ ʥʘ ʜʠʩʧʣʝʾ 
ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʚ ʙʘʟʦʚʦʤʫ ʨʝʞʠʤʽ ʘʙʦ ʚ ʨʝʞʠʤʽ ʰʚʠʜʢʦʛʦ ʧʝʨʝʛʣʷʜʫ (ʜʠʚ. ʨʦʟʜʽʣ Ă.3.4 ɿʤʽʥʘ ʟʥʘʯʝʥʴ, ʱʦ 
ʚʠʩʚʽʯʫʶʪʴʩʷ ʚ ʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽ ò ʥʘ ʩʪʦʨ. 26) ʽ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʦʪʨʠʤʘʪʠ ʝʬʝʢʪ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. ʙ. 
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ʈʠʩ. 11.4 ï ʧʘʨʘʤʝʪʨ 0.54 (Usr1) ʚ ʛʨʫʧʽ 0 (a) ʫ ɹʘʟʦʚʦʤʫ ʈʝʞʠʤʽ ʟʘʚʜʷʢʠ ʫʩʪʘʥʦʚʮʽ 

ʧʘʨʘʤʝʪʨʫ 4.10 ʥʘ ʟʥʘʯʝʥʥʷ ñʧʘʨ. 0.54ò (ʙ) 

ʊʘʙʣʠʮʷ 11.3 ï ʇʦʧʝʨʝʜʥʴʦ ʧʨʠʡʥʷʪʽ ʦʜʠʥʠʮʽ ʚʠʤʽʨʫ 

ˉ  ʆʜʠʥʠʮʷ ˉ  ʆʜʠʥʠʮʷ ˉ  ʆʜʠʥʠʮʷ ˉ  ʆʜʠʥʠʮʷ ˉ  ʆʜʠʥʠʮʷ ˉ  ʆʜʠʥʠʮʷ 

0  5 % 10 Nm 15 ms 20 HPa 25 Wb 

1 V 6 Ohm 11 kWh 16 mOhm 21 Bar 26 MWh 

2 A 7 kHz 12 mH 17 m/s 22 m 27 kVar 

3 Hz 8 ʆʉ 13 s 18 pcs 23 mm 28 min 

4 rpm 9 kW 14 h 19 imp 24 m/m   

 

11.5. ʇʘʥʝʣʴ ʋʧʨʘʚʣʽʥʥʷ ï ʚʠʟʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʽʚ ʉʧʦʞʠʚʘʯʘ 
 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʯʝʨʝʟ ʇʘʥʝʣʴ ʋʧʨʘʚʣʽʥʥʷ ʢʣʘʚʽʰʘʤʠ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʽʚ: ʯʘʩʪʦʪʠ (ʰʚʠʜʢʦʩʪʽ 
ʦʙʝʨʪʘʥʥʷ) ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ, ʘ ʪʘʢʦʞ ʦʜʥʦʛʦ ʽʟ ʯʦʪʠʨʴʦʭ ɿʘʜʘʪʯʠʢʽʚ ʉʧʦʞʠʚʘʯʘ (ɿʉ1, ɿʉ2, ɿʉ3 ʘʙʦ ɿʉ4). 

ɿʘʜʘʪʯʠʢ ʉʧʦʞʠʚʘʯʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʰʚʠʜʢʦʛʦ 
ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʫ ʩʫʢʫʧʥʦʩʪʽ ʟ ʚʙʫʜʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ PLC 
(ʥʘʧʨʠʢʣʘʜ, ʟʘʚʜʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʰʪʫʢ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʧʝʨʝʨʘʭʦʚʫʻʪʴʩʷ, 
ʟʘʚʜʘʥʥʷ ʚʠʪʨʠʤʦʢ ʯʘʩʫ ʪʦʱʦ). 
ɼʦ ɿʘʜʘʪʯʠʢʘ ʉʧʦʞʠʚʘʯʘ ʻ ʜʦʩʪʫʧ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ: 

¶ ɺ ʜʘʥʠʡ ʤʦʤʝʥʪ ʫʧʨʘʚʣʽʥʥʷ (A ʘʙʦ B) ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ 
ʟʘʚʜʘʥʥʷ ʯʘʩʪʦʪʠ (ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ) ʟ ʇʘʥʝʣʽ (ʧʘʨ. 2.2 ʜʣʷ 
ʫʧʨʘʚʣʽʥʥʷ A ʽ ʧʘʨ. 2.3 ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ B), 

¶ ɿʘʜʘʪʯʠʢ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʫ (ʧʘʨ. 2.60) ʥʝ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ 
ʟʘʚʜʘʥʥʷ ʟ ʇʘʥʝʣʽ, 

 
ʈʠʩ. 11.5 ï ɿʘʜʘʪʯʠʢ ɿʉ1 ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ 

Ăpcsò 

¶ ʇʘʨʘʤʝʪʨ 4.30 (ɺʠʙʽʨ ʟʘʜʘʪʯʠʢʘ ʩʧʦʞʠʚʘʯʘ) ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʟʥʘʯʝʥʥʷ 1 (ʜʣʷ ɿʉ1), 2 (ʜʣʷ ɿʉ2), 3 (ʜʣʷ 
ɿʉ3) ʘʙʦ 4 (ʜʣʷ ɿʉ4) ï ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʘʻ ʚʠʙʽʨ, ʯʠʥʥʦʛʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʟʘʜʘʪʯʠʢʘ.  ʅʘ ʨʠʩ. ʧʦʢʘʟʘʥʦ 
ʟʤʽʥʫ ʟʘʜʘʪʯʠʢʘ ʜʣʷ ʧʘʨ. 4.30 = 1. 

ʂʦʞʝʥ ʽʟ ʯʦʪʠʨʴʦʭ ɿʘʜʘʪʯʠʢʽʚ ʉʧʦʞʠʚʘʯʘ (ɿʉ1, ɿʉ2, ɿʉ3 ʪʘ ɿʉ4) ʤʘʻ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ:   

¶ ʜʦʧʫʩʪʠʤʠʡ ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʟʘʜʘʪʯʠʢʘ, 

¶ ʦʜʠʥʠʮʶ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ (ʟʛʽʜʥʦ ʊʘʙʣʠʮʽ), 

¶ ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ. 

ʋʪʦʯʥʝʥʠʡ ʦʧʠʩ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʟʘʜʘʪʯʠʢʽʚ ʢʦʨʠʩʪʫʚʘʯʘ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ ɼʦʜʘʪʢʫ ʉ ï ʜʠʚʠʩʴ ʧʘʨʘʤʝʪʨʠ ʚʽʜ 
4.30 ʜʦ 4.51. ʇʘʨʘʤʝʪʨʠ 4.32...4.35 ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʟʘʜʘʪʯʠʢʘ ʥʘʚʽʪʴ ʫ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʜʦ ʥʴʦʛʦ ʥʝʤʘʻ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʜʦʩʪʫʧʫ ʟ ʇʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ. ɿ ʤʝʪʦʶ ʦʙ'ʻʜʥʘʥʥʷ ʟʥʘʯʝʥʥʷ ɿʘʜʘʪʯʠʢʘ ʉʧʦʞʠʚʘʯʘ ʟʽ ʩʪʨʫʢʪʫʨʦʶ 
ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʧʝʨʝʜʙʘʯʝʥʦ ʯʦʪʠʨʠ PCH, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴ ʟʥʘʯʝʥʥʷ ɿʉ1 ... ɿʉ4, ʱʦ ʜʽʶʪʴ ʥʘ ʜʘʥʠʡ 
ʤʦʤʝʥʪ: PCH.178 = ɿʉ1, PCH.179 = ɿʉ2, PCH.180 = ɿʉ3, PCH.181 = ɿʉ4. 
 

11.6. ʇʨʠʩʪʨʽʡ ʣʽʯʠʣʴʥʠʢʘ ʦʙʝʨʪʽʚ 
 
ʇʨʠʩʪʨʽʡ ʣʽʯʠʣʴʥʠʢʘ ʦʙʝʨʪʽʚ ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʙʝʨʪʽʚ ʝʥʢʦʜʝʨʘ, ʟ'ʻʜʥʘʥʦʛʦ ʟ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ 
ʯʘʩʪʦʪʠ. ʇʘʨ. 4.28 Ăn.rot.Scaleò çʐʢʘʣʘè ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʤʫ ʦʙʝʨʪʫ 
ʝʥʢʦʜʝʨʘ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʰʢʘʣʫ ʙʫʜʴ-ʷʢʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʦʙʝʨʪʘʥʥʷʤ ʝʥʢʦʜʝʨʘ. 
ʅʘʧʨʠʢʣʘʜ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʢʽʣʴʢʽʩʪʴ ʤʽʣʽʤʝʪʨʽʚ (ʤʤ) ʧʝʨʝʤʽʱʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʤʫ ʦʙʝʨʪʫ, 
ʘʙʦ ʢʽʣʴʢʽʩʪʴ ʦʙʝʨʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʰʢʘʣʽ.  
 
ʃʽʯʠʣʴʥʠʢ ʤʦʞʥʘ ʦʙʥʫʣʶʚʘʪʠ ʜʦʚʽʣʴʥʦʶ PCH. ʇʘʨ. 4.29 Ăn.rot.resetò çʉʢʠʜʘʥʥʷ ʣʽʯ.ʦʙʝʨ.è ʚʠʟʥʘʯʘʻ PCH, ʷʢʘ ʦʙʥʫʣʶʻ 
ʣʽʯʠʣʴʥʠʢ. ʇʦʜʘʯʘ ʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽ ʦʙʥʫʣʶʻ ʣʽʯʠʣʴʥʠʢ ʽ ʚʠʤʠʢʘʻ ʡʦʛʦ. 
 
ʃʽʯʠʣʴʥʠʢ ʨʘʭʫʻ "ʚʛʦʨʫ" ʘʙʦ "ʚʥʠʟ" ʚ ʤʝʞʘʭ -32000 ... 32000. ʏʠʩʣʦ, ʷʢʝ ʟʘʧʠʩʘʥʦ ʚ ʣʽʯʠʣʴʥʠʢʫ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ, 
ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ PCH177. 
 
ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʩʪʨʦʶ ʦʙʝʨʪʽʚ ʣʽʯʠʣʴʥʠʢʘ ʚ ʩʪʨʫʢʪʫʨʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ PLC ʚʽʥ ʤʦʞʝ ʩʣʫʞʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 
ʟʘʚʜʘʥʥʷ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ. 
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12. Cʠʩʪʝʤʘ ʫʧʨʘʚʣʥ̔ʥ̫  PLC 
 
ʋ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʘʨʽʘʥʪʽ ʇʝʨʝʪʚʦʨʶʚʘʯ ʦʙʣʘʜʥʘʥʠʡ ʚʙʫʜʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ PLC, ʷʢʘ ʤʦʞʝ ʩʣʫʞʠʪʠ ʜʣʷ 
ʢʦʥʪʨʦʣʶ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʘʙʦ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʝʚʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ 
PLC ʫʚʽʤʢʥʝʥʘ, ʢʦʣʠ ʧʘʨʘʤʝʪʨ 5.144 ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʟʥʘʯʝʥʥʷ Ă001 YESò çʊɸʂè. 
 
ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʈLʉ: 

¶ 48 ʫʥʽʚʝʨʩʘʣʴʥʠʭ 3-ʚʭʽʜʥʠʭ ʙʣʦʢʠ, ʟ ʷʢʠʭ ʢʦʞʝʥ ʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠ ʦʜʥʫ ʟ 43 ʣʦʛʽʯʥʠʭ, ʘʨʠʬʤʝʪʠʯʥʠʭ 
ʬʫʥʢʮʽʡ ʘʙʦ ʬʫʥʢʮʽʡ ʧʦ ʯʘʩʫ, ʘ ʪʘʢʦʞ ʧʨʘʮʶʚʘʪʠ ʚ ʨʝʞʠʤʽ ʣʽʯʠʣʴʥʠʢʘ, 

¶ ʙʣʦʢ ʩʝʢʚʝʥʩʦʨʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʝʢʚʝʥʮʽʾ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʤʘʢʩʠʤʫʤ ʽʟ 8 ʩʪʘʥʽʚ ï ʢʦʞʝʥ ʟ 
ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʤ ʯʘʩʦʤ ʜʽʾ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʟʤʽʥʠ ʩʪʘʥʫ ʟʦʚʥʽʰʥʽʤ ʚʧʣʠʚʦʤ, 

¶ 2 ʤʫʣʴʪʠʧʣʝʢʩʦʨʠ 8-ʚʭʽʜʥʠʭ, ʷʢʽ ʧʝʨʝʤʠʢʘʶʪʴ ʥʘ ʚʠʭʽʜ ʦʜʥʫ ʟ ʚʦʩʴʤʠ ʚʭʽʜʥʠʭ ʚʝʣʠʯʠʥ ʟʘʣʝʞʥʦ ʚʽʜ 
ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʫʧʨʘʚʣʽʥʥʷ, 

¶ 5-ʪʦʯʢʦʚʠʡ ʙʣʦʢ ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʚʦʾ XŸY, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʟʘʜʘʪʯʠʢ ʟ ʧʝʚʥʦʶ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, 

¶ 24 ʧʨʦʛʨʘʤʦʚʘʥʽ ʇʦʩʪʽʡʥʽ ɺʝʣʠʯʠʥʠ ʜʦʩʪʫʧʥʽ ʪʘʢ ʩʘʤʦ ʷʢ PCH (ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʩʢʣʘʜʦʚʽ ʚ 
ʨʦʟʨʘʭʫʥʢʘʭ), 

¶ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ PLC ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʩʪʘʥʦʚʠʪʴ 10 ʤʩ. 
 
ɺʠʭʦʜʠ ʢʦʞʥʦʛʦ ʙʣʦʢʫ PLC ʻ ʍʘʨʘʢʪʝʨʥʠʤʠ ʊʦʯʢʘʤʠ, ʘ ʚʭʦʜʠ ï ʧʦʢʘʞʯʠʢʘʤʠ ʽ ʪʦʤʫ ʤʦʞʥʘ ʚʟʘʻʤʥʦ ʟ'ʻʜʥʫʚʘʪʠ ʙʣʦʢʠ 
ʤʽʞ ʩʦʙʦʶ ʪʘ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ, ʫʪʚʦʨʶʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. 
 

12.1. ʋʥʽʚʝʨʩʘʣʴʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʙʣʦʢʠ 
 
ɭ 48 ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʣʦʢʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʯʽʪʢʦ ʦʙʤʝʞʝʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿ ʾʭʥʴʦʶ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʨʽʟʥʽ 
ʘʣʛʦʨʠʪʤʠ ʫʧʨʘʚʣʽʥʥʷ. ʂʦʞʥʦʤʫ ʟ ʮʠʭ ʙʣʦʢʽʚ ʤʦʞʥʘ ʧʨʠʧʠʩʘʪʠ ʦʜʥʫ ʟ 43 ʤʦʞʣʠʚʠʭ ʣʦʛʽʯʥʠʭ, ʘʨʠʬʤʝʪʠʯʥʠʭ ʬʫʥʢʮʽʡ, 
ʬʫʥʢʮʽʡ ʧʦ ʯʘʩʫ ʘʙʦ ʬʫʥʢʮʽʶ ʣʽʯʠʣʴʥʠʢʘ (ʜʠʚ. ʜʦʜʘʪʦʢ B). ʂʦʞʝʥ ʽʟ ʮʠʭ ʙʣʦʢʽʚ ʤʘʻ 3 ʚʭʦʜʠ, ʧʦʟʥʘʯʝʥʽ A, B ʽ C ʽ ʻ (ʟʘʣʝʞʥʦ 
ʚʽʜ ʦʙʨʘʥʦʾ ʬʫʥʢʮʽʾ) ʧʦʢʘʞʯʠʢʘʤʠ ʯʠ ʧʦʩʪʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʂʦʞʝʥ ʙʣʦʢ ʤʘʻ ʦʜʠʥ ʚʠʭʽʜ, ʷʢʠʡ ʻ ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʦʶ 
ʊʦʯʢʦʶ. PCH ʙʣʦʢʫ 1 ʤʘʻ ʥʦʤʝʨ 256, PCH ʙʣʦʢʫ 2 ʤʘʻ ʥʦʤʝʨ 257 ... ʽ ʪ.ʜ. ʜʦ PCH ʙʣʦʢʫ 48, ʷʢʠʡ ʤʘʻ ʥʦʤʝʨ 303 (ʨʠʩ. 
ʪʘ ɼʦʜʘʪʦʢ ɸ). 

 
ʈʠʩ. 12.1 ï ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʙʣʦʢ. ɺʭʦʜʠ A, B ʪʘ C ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʬʫʥʢʮʽʾ ʙʣʦʢʫ ʻ ʧʦʢʘʞʯʠʢʘʤʠ ʘʙʦ ʟʚʠʯʘʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

 
ʂʦʞʝʥ ʽʟ 48 ʌʫʥʢʮʽʦʥʘʣʴʥʠʭ ɹʣʦʢʽʚ ʤʘʻ 4 ʧʨʠʧʠʩʘʥʽ ʧʦʩʪʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʚ 6 ʛʨʫʧʽ ʧʘʨʘʤʝʪʨʽʚ, ʥʘʧʨʠʢʣʘʜ ʙʣʦʢ ʥʦʤ. 1 ʤʘʻ 
ʧʘʨʘʤʝʪʨʠ: 

ʧʘʨ 6.1 ï ʬʫʥʢʮʽ̫ ʙʣʦʢʫ ʥʦʤ 1 (ʜʠʚ. ɼʦʜʘʪʦʢ B) 
ʧʘʨ 6.2 ï ʚʭ̔ʜ A ʙʣʦʢʫ ʥʦʤ. 1 
ʧʘʨ 6.3 ï ʚʭ̔ʜ B ʙʣʦʢʫ ʥʦʤ. 1 
ʧʘʨ 6.4 ï ʚʭ̔ʜ C ʙʣʦʢʫ ʥʦʤ. 1 

 
ɺʽʜʧʦʚʽʜʥʦ ʧʘʨʘʤʝʪʨʠ 6.5 ʜʦ 6.8 ʩʪʦʩʫʶʪʴʩʷ ɹʣʦʢʫ ʥʦʤʝʨ 2, ʧʘʨʘʤʝʪʨʠ ʚʽʜ 6.9 ʜʦ 6.12 ʩʪʦʩʫʶʪʴʩʷ ɹʣʦʢʫ ʥʦʤ. 3 ʽ ʪ.ʜ. 
ʘʞ ʜʦ ɹʣʦʢʫ ʥʦʤʝʨ 48. 
 
ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ PLC, ʬʫʥʢʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ɹʣʦʢʘʤʠ, ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʯʝʨʛʦʚʦʩʪʽ ʚʽʜ 1 ʜʦ 48 (ʟʘʚʞʜʠ ʙʣʦʢ ʟ ʥʠʞʯʠʤ 
ʥʦʤʝʨʦʤ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʜ ʙʣʦʢʦʤ ʟ ʚʠʱʠʤ ʥʦʤʝʨʦʤ). 
 
ʏʘʩ ʮʠʢʣʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ PLC ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʙʣʦʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʧʨʦʛʨʘʤʽ PLC, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨ. 
5.145. ʎʝʡ ʯʘʩ ʚʠʥʦʩʠʪʴ T=ʧʘʨ 5.145 x 0.2 ʤʩ. ɿʘʚʦʜʩʴʢʠʡ ʧʘʨʘʤʝʪʨ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ 50, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʫ 10 ʤʩ. 
 
ʋɺɸɻɸ 1. ɹʣʦʢʠ ʟ ʥʦʤʝʨʦʤ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʝ ʚ ʧʘʨ. 5.145, ʥʝ ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ. 
 
ʋɺɸɻɸ 2. ʇʨʠʩʪʨʽʡ ʩʝʢʚʝʥʩʦʨʘ, ʤʫʣʴʪʠʧʣʝʢʩʦʨʠ ʪʘ ɹʣʦʢ ʌʦʨʤʫʚʘʥʥʷ ʂʨʠʚʦʾ ʧʦʪʨʽʙʥʦ ʧʦʤʽʩʪʠʪʠ ʚ ʦʜʥʦʤʫ ʟ 
ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʣʦʢʽʚ ʟ ʤʝʪʦʶ ʾʭ ʘʢʪʠʚʫʚʘʥʥʷ.  
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12.2. ʇʨʠʩʪʨʽʡ ʩʝʢʚʝʥʩʦʨʘ 
 
ʉʝʢʚʝʥʩʦʨ (ʨʠʩ. 12.2) ʜʦʟʚʦʣʷʻ ʧʨʦʛʨʘʤʫʚʘʪʠ ʜʦ 8 ʩʪʘʥʽʚ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʱʦ ʮʠʢʣʽʯʥʦ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʟ ʧʝʚʥʠʤʠ 
ʯʘʩʦʚʠʤʠ ʫʩʪʘʚʢʘʤʠ ʪʨʠʚʘʣʦʩʪʽ ʦʢʨʝʤʠʭ ʩʪʘʥʽʚ. 
 
ɺʭʦʜʠ, ʧʦʟʥʘʯʝʥʽ ʩʪʨʽʣʢʘʤʠ, ʻ ʧʦʢʘʞʯʠʢʘʤʠ ï ʟʙʠʨʘʶʪʴ ʜʘʥʽ ʟ PCH, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ ʥʘ ʚʭʦʜʽ. ɺʭʽʜ LEN ʻ 
ʟʚʠʯʘʡʥʠʤ ʧʘʨʘʤʝʪʨʦʤ. ʋ ʨʘʟʽ ʚʠʟʥʘʯʝʥʥʷ ʩʝʢʚʝʥʩʦʨʘ ʷʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʙʣʦʢʫ, ʚʽʜʧʦʚʽʜʥʽ ʮʴʦʤʫ ʙʣʦʢʫ ʚʭʦʜʠ A, B, C 
ʥʝ ʻ ʘʢʪʠʚʥʠʤʠ. ʅʘ ʚʠʭʦʜʽ ʩʝʢʚʝʥʩʦʨʘ, ʷʢʠʡ ʻ ʚʽʜʧʦʚʽʜʥʠʤ PCH ʮʴʦʛʦ ʙʣʦʢʫ, ʧʦʜʘʻʪʴʩʷ ʥʦʤʝʨ ʩʝʢʚʝʥʮʽʾ. ʅʦʤʝʨ ʩʝʢʚʝʥʮʽʾ 
ʟʥʘʭʦʜʠʪʴʩʷ ʪʘʢʦʞ ʫ PCH.312. 

 
ʈʠʩ.12.2  ï PLC - ʉʝʢʚʝʥʩʦʨ 

 

 
ʈʠʩ. 12.3 ï ʈʦʙʦʪʘ ʩʝʢʚʝʥʩʦʨʘ ʙʝʟ ʧʝʨʝʰʢʦʜ ʜʣʷ LEN = 4 (a), 

ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʭʦʜʽʚ NEXT i CLR (b) 

 
ʅʘʟʚʘ ʚʭʦʜʫ / 
ʚʠʭʦʜʫ ɿʥʘʯʝʥʥ  ̫

ɺʂʃ 
ʇʦʢʘʞʯʠʢ ʜʣʷ PCH, ʱʦ ʚʢʣʶʯʘʻ ʙʣʦʢ ʩʝʢʚʝʥʩʦʨʘ. ʂʦʣʠ ɺʂʃ.= 0, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʩʽ ʚʠʭʦʜʠ ʧʨʠʩʪʨʦʶ 
ʥʘʙʫʚʘʶʪʴ ʟʥʘʯʝʥʥʷ 0. ʉʝʢʚʝʥʩʦʨ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʩʪʘʥ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʧʦʯʘʪʢʫ ʉʊɸʅʋ 1 ʧʽʩʣʷ ʨʦʟʙʣʦʢʫʚʘʥʥʷ 
ʮʴʦʛʦ ʚʭʦʜʫ. 

LEN ʂʽʣʴʢʽʩʪʴ ʩʝʢʚʝʥʮʽʡ. ʂʽʣʴʢʽʩʪʴ ʚʽʜ 2 ʜʦ 8. ɼʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʩʝʢʚʝʥʮʽʡ. ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʦʩʪʘʥʥʴʦʾ 
ʩʝʢʚʝʥʮʽʾ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʰʘ (ʚʽʜʙʫʚʘʻʪʴʩʷ ñʟʘʮʠʢʣʶʚʘʥʥʷò ʩʝʢʚʝʥʩʦʨʘ). 

ɺʈɽʄ1 
... ɺʈɽʄ8 

ʇʦʢʘʞʯʠʢʠ ʜʣʷ PCH, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʦʢʨʝʤʠʭ ʩʝʢʚʝʥʮʽʡ. ɼʽʘʧʘʟʦʥ ʯʘʩʫ 0.1 ʩ...6553.5 ʩ (ʜʦʟʚʽʣ 0.1 ʩ). 
ʎʠʤʠ PCH ʤʦʞʫʪʴ ʙʫʪʠ, ʥʘʧʨʠʢʣʘʜ, ʇʦʩʪʽʡʥʽ ɿʥʘʯʝʥʥʷ (ʜʠʚ. ʨʦʟʜʽʣ 12.5). 

NEXT ʇʨʠʤʫʩʦʚʝ ʧʝʨʝʤʠʢʘʥʥʷ ʫ ʥʘʩʪʫʧʥʠʡ ʩʪʘʥ (ʚʧʝʨʝʜ). ɺʭʽʜ ʩʧʨʘʮʴʦʚʫʻ ʧʨʠ ʧʦʟʠʪʠʚʥʦʤʫ ʬʨʦʥʪʽ ʩʠʛʥʘʣʫ. 

PREV ʇʨʠʤʫʩʦʚʝ ʧʝʨʝʤʠʢʘʥʥʷ ʫ ʥʘʩʪʫʧʥʠʡ ʩʪʘʥ (ʥʘʟʘʜ). ɺʭʽʜ ʩʧʨʘʮʴʦʚʫʻ ʧʨʠ ʧʦʟʠʪʠʚʥʦʤʫ ʬʨʦʥʪʽ ʩʠʛʥʘʣʫ. 

CLR ʇʨʠʤʫʩʦʚʠʡ ʧʝʨʝʭʽʜ ʫ ʉʊɸʅ 1, ʢʦʣʠ CLR = ʅ (ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 0). 

SET ʇʨʠʤʫʩʦʚʠʡ ʧʝʨʝʭʽʜ ʫ ʉʊɸʅ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʭʦʜʦʤ SETVAL, ʢʦʣʠ SET = ʅ (ʧʨʽʦʨʠʪʝʪ ʥʠʞʯʝ, ʥʽʞ CLR). 

SETVAL ʉʊɸʅ ʫ ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʧʝʨʝʭʦʜʠʪʴ ʧʽʩʣʷ ʧʦʜʘʯʽ ʩʠʛʥʘʣʫ SET (ʜʽʘʧʘʟʦʥ 0...7, ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʣʠʰʝ 
3 ʥʘʡʤʦʣʦʜʰʠʭ ʙʽʪʠ). 

ʉʆʉʊ1 
éʉʆʉʊ8 

ɺʠʭʦʜʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʥʫ ʩʝʢʚʝʥʩʦʨʘ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ. ɺ ʜʘʥʠʡ ʤʦʤʝʥʪ ʪʽʣʴʢʠ ʦʜʠʥ ʟ ʚʠʭʦʜʽʚ STAN1... 
STAN8 ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʟʥʘʯʝʥʴ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʥʫʣʷ. 

NRSEQ ɺʠʭʽʜ ï ʟʥʘʯʝʥʥʷ 0...7 ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʝʨʫ ʩʪʘʥʫ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ï 1. 

12.3. ʄʫʣʴʪʠʧʣʝʢʩʦʨʠ MUX1 ʪʘ MUX2 
 
ʎʝ ʜʚʘ ʙʣʦʢʠ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʬʫʥʢʮʽʶ ʚʠʙʦʨʫ 1 ʟ 8. ɿʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ ʚʭʦʜʫ ʚʠʙʦʨʫ SELECT (ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ 
0...7, ʚʘʞʣʠʚʠʤʠ ʻ ʣʠʰʝ 3 ʥʘʡʤʦʣʦʜʰʽ ʙʽʪʠ) ʥʘ ʚʠʭʦʜʽ ɺʠʭ. ʄʫʣʴʪʠʧʣʝʢʩʦʨʘ, ʱʦ ʻ PCH ʟ ʥʦʤʝʨʦʤ 313 ʘʙʦ 314 
ʧʨʦʧʠʩʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʭʦʜʫ (ʚʽʜ ɺʭ.0 ʜʦ ɺʭ.7). ʄʫʣʴʪʠʧʣʝʢʩʦʨ ʤʦʞʥʘ ʚʠʤʢʥʫʪʠ (ʚʭʽʜ ʋʚʽʤʢ.), ʪʦʜʽ ʥʘ 
ʚʠʭʦʜʽ ʧʝʨʝʧʠʩʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ DVAL.  

 
ɿʘ ʘʥʘʣʦʛʽʻʶ ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʩʝʢʚʝʥʩʦʨʫ ʚʝʣʠʯʠʥʘ ʧʘʨʘʤʝʪʨʽʚ (ʚʭʦʜʽʚ) ʻ ʧʦʢʘʞʯʠʢʘʤʠ. ʅʘ ʨʠʩ. ʧʝʨʝʨʘʭʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ, 
ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʨʦʙʦʪʠ ʤʫʣʴʪʠʧʣʝʢʩʦʨʽʚ. 
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ʈʠʩ. 12.4 ï ʄʫʣʴʪʠʧʣʝʢʩʦʨʠ MUX1 i MUX2 

 

12.4. ɹʣʦʢ ʌʦʨʤʫʚʘʥʥʷ ʂʨʠʚʦʾ 
 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ PLC ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ɹʣʦʢ ʌʦʨʤʫʚʘʥʥʷ ʂʨʠʚʦʾ (ɹʌʂ), ʷʢʠʡ ʤʦʞʝ ʩʣʫʞʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 
ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʚʜʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ï ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟ ʣʽʥʽʡʥʦʾ ʥʘ ʧʝʚʥʫ ʣʦʤʘʥʫ ʢʨʠʚʫ.  
 
ɹʌʂ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʜʦʚʽʣʴʥʦʾ ʚʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ X ʫ ʚʠʭʽʜʥʫ ʚʝʣʠʯʠʥʫ Y, ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʟʘʣʝʞʠʪʴ 
ʚ̔ ʜ ʬʦʨʤʠ ʢʨʠʚʦʾ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 5 ʪʦʯʦʢ (X, Y) (ʜʠʚ. ʨʠʩ. 12.5 ). ʎʽ ʪʦʯʢʠ ʚʠʟʥʘʯʝʥʦ ʷʢ ʧʘʨʘʤʝʪʨʠ ɹʌʂ. 
ʗʢʱʦ PLC ʫʚʽʤʢʥʝʥʦ (ʧʘʨʘʤʝʪʨ 5.144), ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ɹʌʂ ʪʘʢʦʞ ʚʢʣʶʯʝʥʠʡ ʚ ʨʦʙʦʪʫ. ʇʘʨʘʤʝʪʨ 5.100 ʚʩʪʘʥʦʚʣʶʻ 
ʧʨʽʦʨʠʪʝʪ ʚʠʢʦʥʘʥʥʷ ɹʌʂ ʘʥʘʣʦʛʽʯʥʦ ʷʢ ʽ ʧʨʽʦʨʠʪʝʪ ʩʝʢʚʝʥʩʦʨʘ ʪʘ ʤʫʣʴʪʠʧʣʝʢʩʦʨʽʚ (ʜʠʚ. ʨʦʟʜʽʣʠ 11.2 ʪʘ 11.3). ɺʭʽʜʥʘ 
ʚʝʣʠʯʠʥʘ X ʚʠʙʠʨʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 5.101. ɺʠʭʽʜʥʘ ʚʝʣʠʯʠʥʘ Y ʟʥʘʭʦʜʠʪʴʩʷ ʚ PCH.315. 

 
ʈʠʩ. 12.5 ï ʆʨʽʻʥʪʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʦʪʨʠʤʘʥʘ ʟʘ ʨʘʭʫʥʦʢ ʟ'ʻʜʥʘʥʥʷ 5 ʪʦʯʦʢ  

(x1,y1),(x2,y2),(x3,y3),(x4,y4),(x5,y5). 
 

 

ʇʘʨʘʤʝʪʨ ʆʧʠʩ ʇʘʨʘʤʝʪʨ ʆʧʠʩ 

5.101 ʇʦʢʘʞʯʠʢ ʜʣʷ ʚʭʦʜʫ (ʜʞʝʨʝʣʦ ʟʥʘʯʝʥʥʷ ʚʭʦʜʫ X) 5.107 Y3 ï ʧʘʨʘʤʝʪʨ y ʪʦʯʢʠ 3. ɼʘ̔ʧʘʟʦʥ -32000 ... 32000 

5.102 X1 ï ʧʘʨʘʤʝʪʨ x ʪʦʯʢʠ 1. ɼʘ̔ʧʘʟʦʥ -32000... 32000  5.108 X4 ï ʧʘʨʘʤʝʪʨ x ʪʦʯʢʠ 4. ɼʘ̔ʧʘʟʦʥ -32000 ... 32000  

5.103 Y1 ï ʧʘʨʘʤʝʪʨ y ʪʦʯʢʠ 1. ɼʘ̔ʧʘʟʦʥ -32000... 32000 5.109 Y4 ï ʧʘʨʘʤʝʪʨ y ʪʦʯʢʠ 4. ɼʘ̔ʧʘʟʦʥ -32000 ... 32000 

5.104 X2 ï ʧʘʨʘʤʝʪʨ x ʪʦʯʢʠ 2. ɼʘ̔ʧʘʟʦʥ -32000... 32000  5.110 X5 ï ʧʘʨʘʤʝʪʨ x ʪʦʯʢʠ 5. ɼʘ̔ʧʘʟʦʥ -32000 ... 32000  

5.105 Y2 ï ʧʘʨʘʤʝʪʨ y ʪʦʯʢʠ 2. ɼʘ̔ʧʘʟʦʥ -32000... 32000 5.111 Y5 ï ʧʘʨʘʤʝʪʨ y ʪʦʯʢʠ 5. ɼʘ̔ʧʘʟʦʥ -32000 ... 32000 

5.106 X3 ï ʧʘʨʘʤʝʪʨ x ʪʦʯʢʠ 3. ɼʘ̔ʧʘʟʦʥ -32000... 32000    

 

ʋɺɸɻɸ: ʇʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʴ ʫʤʦʚʘ X1 Ò X2 Ò X3 Ò X4 Ò X5.
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12.5. ʇʦʩʪ̔ʡʥʽ ʚʝʣʠʯʠʥʠ 

ʋ ʨʘʟʽ, ʢʦʣʠ ʷʢ ʚʭʽʜ ʙʫʜʴ-ʷʢʦʛʦ ʙʣʦʢʫ PLC ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʧʦʩʪʽʡʥʫ ʚʝʣʠʯʠʥʫ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʥʫ ʟ 24 
ʧʦʩʪʽʡʥʠʭ ʚʝʣʠʯʠʥ, ʷʢʽ ʚʽʜʥʝʩʝʥʽ ʜʦ PCH ʟ ʥʦʤʝʨʘʤʠ ʚʽʜ 320 ʜʦ 343. ʎʽ ʚʝʣʠʯʠʥʠ ʤʦʞʥʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 
-32000 ʜʦ 32000 ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ 5.120 ʜʦ 5.143. 

ʇʨʠʢʣʘʜ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʩʪʽʡʥʫ ʚʝʣʠʯʠʥʫ: 

ʅʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʦʧʝʨʘʮʽʶ Y=5*X, ʜʝ X ʻ ʚʭʽʜʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʘ Y ʻ ʚʠʭʽʜʥʦʶ ʚʝʣʠʯʠʥʦʶ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʫʥʽʚʝʨʩʘʣʴʥʽ ʙʣʦʢʠ PLC, ʤʦʞʝʤʦ ʚʠʢʦʥʘʪʠ ʦʧʝʨʘʮʽʶ (A*B/C) ï ʮʝ ʬʫʥʢʮʽʷ ʥʦʤ. 2 (ʜʠʚ. ɼʦʜʘʪʦʢ B). ʇʨʠʡʤʘʻʤʦ A = X. 
B = 5 ʽ C = 1, ʫ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʻʤʦ ʬʫʥʢʮʽʶ Y ( ʚʠʭʽʜ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʙʣʦʢʫ) = X * 5 / 1 

ʗʢ ʮʝ ʟʨʦʙʠʪʠ? 

¶ ʇʘʨʘʤʝʪʨʦʤ 5.120 ʚʩʪʘʥʦʚʣʶʻʤʦ ʟʥʘʯʝʥʥʷ ʇʦʩʪʽʡʥʦʾ ʥʦʤ. 1 ʥʘ 5, 

¶ ʇʘʨʘʤʝʪʨʦʤ 5.121 ʚʩʪʘʥʦʚʣʶʻʤʦ ʟʥʘʯʝʥʥʷ ʇʦʩʪʽʡʥʦʾ ʥʦʤ. 2 ʥʘ 1, 

¶ ʇʘʨʘʤʝʪʨ 6.1 (ʬʫʥʢʮʽ̫ ʙʣʦʢʫ 1) ʚʩʪʘʥʦʚʣʶʻʤʦ ʥʘ ʟʥʘʯʝʥʥʷ 2 (ʬʫʥʢʮʽ̫ 2, ʪʦʙʪʦ A * B / C), 

¶ ʇʘʨʘʤʝʪʨ 6.2 (ʚʭ̔ʜ A ʙʣʦʢʫ 1) ʚʩʪʘʥʦʚʣʶʻʤʦ ʥʘ ʜʞʝʨʝʣʦ ʩʠʛʥʘʣʫ X, ʥʘʧʨʠʢʣʘʜ, 
                         ɸʥʘʣʦʛʦʚʠʡ ɺʭʜ̔ 0 = PCH.134, 

¶ ʇʘʨʘʤʝʪʨ 6.3 (ʚʭ̔ʜ B ʙʣʦʢʫ 1) ʚʩʪʘʥʦʚʣʶʻʤʦ ʥʘ ʇʦʩʪʽʡʥʫ ɺʝʣʠʯʠʥʫ ʥʦʤ. 1 = PCH.320, 

¶ ʇʘʨʘʤʝʪʨ 6.4 (ʚʭ̔ʜ C ʙʣʦʢʫ 1) ʚʩʪʘʥʦʚʣʶʻʤʦ ʥʘ ʇʦʩʪʽʡʥʫ ɺʝʣʠʯʠʥʫ ʥʦʤ. 2 = PCH.321. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʭʦʜʠ B ʽ C ʬʫʥʢʮʽʾ 2 ʻ ʧʦʢʘʞʯʠʢʘʤʠ, ʘ ʥʝ ʧʘʨʘʤʝʪʨʘʤʠ, ʾʤ ʥʝ ʤʦʞʥʘ ʧʨʠʧʠʩʫʚʘʪʠ ʧʦʩʪʽʡʥʽ 
ʟʥʘʯʝʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʩʝʨʝʜ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʦʯʦʢ ʚʠʙʨʘʪʠ ʇʦʩʪʽʡʥʫ ʥʦʤ. 1 (PCH.320) ʜʣʷ ʚʭʦʜʫ B ʪʘ ʇʦʩʪʽʡʥʫ 
ʥʦʤ 2 (PCH.321) ʜʣʷ ʚʭʦʜʫ C. 

ʇʘʨʘʤʝʪʨ 5.144  (ʋʚʽʤʢʥʝʥʥʷ PLC) ʚʩʪʘʥʦʚʣʶʻʤʦ ʥʘ ʊɸʂ. 
ɿ ʮʴʦʛʦ ʤʦʤʝʥʪʫ PCH.256 (ʚʠʭʽʜ ʙʣʦʢʫ ʥʦʤ.1) ʻ ʟʥʘʯʝʥʥʷʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʝʟʫʣʴʪʘʪʫ ʦʧʝʨʘʮʽʾ 
X * 5, ʱʦ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 0 ʧʦʤʥʦʞʝʥʦʤʫ ʥʘ 5. ʊʦʙʪʦ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 
0 ʜʦ 5000 (0.0 ... 500.0 %) (ʨʠʩ. 12.6). 

 
ʈʠʩ. 12.6 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʧʨʠʙʣʠʟʥʽ ɿʥʘʯʝʥʥʷ PCH.256 = PCH.134 * 5. 

12.6. ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ PLC 

ʋ ʮʴʦʤʫ ʧʫʥʢʪʽ ʦʧʠʩʘʥʦ ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʾ ʩʠʩʪʝʤʠ PLC ʢʝʨʫʚʘʪʠ ʪʘʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʷʢ ʚʠʭʽʜʥʘ ʰʚʠʜʢʽʩʪʴ 
ʪʘ ʯʘʩ ʨʦʟʛʦʥʫ ʜʚʠʛʫʥʘ. 

ɿɸɺɼɸʅʅʗ: ʉʬʦʨʤʫʚʘʪʠ ʩʠʛʥʘʣ ʟʘʚʜʘʥʥʷ ʥʘ ʰʚʠʜʢʽʩʪʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʜʠʥʘʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʚʠʜʢʦʩʪʽ 
ʜʚʠʛʫʥʘ ʧʽʜ ʯʘʩ ʨʦʟʛʦʥʫ ʤʘʣʘ ʚʠʛʣʷʜ, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 12.7. ʅʘ ʨʠʩ. 12.7. ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʟʦʥʠ: I ʟʦʥʘ ï ʧʦʚʽʣʴʥʠʡ 
ʨʦʟʛʽʥ ï (ɼʠʥʘʤʽʢʘ 1), II ʟʦʥʘ ï ʰʚʠʜʢʽʩʪʴ, ʱʦ ʚʩʪʘʥʦʚʠʣʘʩʷ, ʘ ʪʘʢʦʞ III ʟʦʥʘ ï ʰʚʠʜʢʠʡ ʨʦʟʛʽʥ (ɼʠʥʘʤʽʢʘ 2). 

ʇʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ MFC710 ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ 2 ʨʽʟʥʠʭ ʪʝʤʧʠ ʨʦʟʛʦʥʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ - çɼʠʥʘʤʽʢʘ 1è ʪʘ 
çɼʠʥʘʤʽʢʘ 2è. ʎʽ ʪʝʤʧʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ 1.30, 1.31, 1.32, 1.33. ʇʘʨʘʤʝʪʨ 1.36 ʚʠʨʽʰʫʻ, ʷʢʘ ʜʠʥʘʤʽʢʘ ʜʽʻ ʚ 
ʜʘʥʠʡ ʤʦʤʝʥʪ. ʇʘʨʘʤʝʪʨ 1.36 ʻ ʧʦʢʘʞʯʠʢʦʤ ʽ ʪʦʤʫ ʡʦʛʦ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʨʦ ʚʠʙʽʨ ʜʠʥʘʤʽʢʠ 
ʚʠʨʽʰʫʚʘʚ ʦʜʠʥ ʽʟ ʙʣʦʢʽʚ PLC. 

ʅʘ ʨʠʩ. ʧʦʢʘʟʘʥʦ, ʱʦ ʧʽʩʣʷ ʨʦʟʛʦʥʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ (ʟ ʜʠʥʘʤʽʢʦʶ 1) ʜʦ ʰʚʠʜʢʦʩʪʽ N1 ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʚʠʪʨʠʤʢʫ ʯʘʩʫ 
T ʽ ʧʦʪʽʤ ʨʦʟʽʛʥʘʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜ (ʟ ʜʠʥʘʤʽʢʦʶ 2) ʜʦ ʰʚʠʜʢʦʩʪʽ N2. ʅʝʦʙʭʽʜʥʦ ʤʦʜʠʬʽʢʫʚʘʪʠ ʧʘʨʘʤʝʪʨ 2.2 (ɿʘʜʘʪʯʠʢ 
A) ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʜʠʥ ʟ PLC ʙʣʦʢʽʚ ʚʠʟʥʘʯʘʚ ʧʨʠʙʣʠʟʥʠʡ ʨʽʚʝʥʴ ʰʚʠʜʢʦʩʪʽ, ʜʦ ʷʢʦʾ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʧʦʚʠʥʝʥ 
ʨʦʟʽʛʥʘʪʠʩʷ (ʮʝʡ ʨʽʚʝʥʴ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʜʚʠʛʫʥʘ). 

ʅʘ ʨʠʩ. 12.8 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ. ɹʣʦʢ 1 ʻ ʢʦʤʧʘʨʘʪʦʨʦʤ, ʷʢʠʡ ʨʝʘʛʫʻ ʥʘ ʧʝʨʰʝ 
ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ. ʋ ʥʘʚʝʜʝʥʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʛʽʥ ʫ ʨʝʞʠʤʽ ʜʠʥʘʤʽʢʘ 1 ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦ ʰʚʠʜʢʦʩʪʽ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ    
20.0 % (ST1) ʥʦʤʽʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ. ʉʠʛʥʘʣ, ʱʦ ʽʥʬʦʨʤʫʻ ʧʨʦ ʜʦʩʷʛʥʝʥʥʷ ʧʝʨʰʦʛʦ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʚʢʣʶʯʘʻ ɹʣʦʢ 
3. ɹʣʦʢ 3 ʻ ʣʽʯʠʣʴʥʠʢʦʤ, ʷʢʠʡ ʨʘʭʫʻ ʚʥʠʟ ʚʽʜ ʟʥʘʯʝʥʥʷ 5 (ST3) ʟ ʪʘʢʪʫʚʘʥʥʷʤ ʯʝʨʝʟ ʢʦʞʥʫ ʩʝʢʫʥʜʫ (ʚʠʪʨʠʤʢʘ ʯʘʩʫ 
ʩʪʘʥʦʚʠʪʴ 5 ʩ). ɺʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ɹʣʦʢʫ 3 ʫʧʨʘʚʣʷʻ ɹʣʦʢʦʤ 4 ʪʘ ʧʝʨʝʤʠʢʘʥʥʷʤ ʪʠʧʫ ʜʠʥʘʤʽʢʠ (ʜʠʥʘʤʽʢʘ 1 ʘʙʦ ʜʠʥʘʤʽʢʘ 
2). ɹʣʦʢ 4 ʻ ʧʝʨʝʤʠʢʘʯʝʤ, ʷʢʠʡ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʛʥʘʣʫ ʥʘ ʚʭʦʜʽ, ʧʦʜʘʻ ʥʘ ʟʘʜʘʪʯʠʢ A ʧʝʨʰʫ ʘʙʦ ʜʨʫʛʫ ʚʝʣʠʯʠʥʫ ʰʚʠʜʢʦʩʪʽ 
(ST1/ST2). ɺʝʣʠʯʠʥʠ ʯʘʩʫ ʧʽʜʪʨʠʤʢʠ (ST3), ʧʝʨʰʦʛʦ (ST1) ʽ ʜʨʫʛʦʛʦ (ST2) ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʤʦʞʥʘ ʤʦʜʠʬʽʢʫʚʘʪʠ, 
ʧʽʜʢʣʶʯʘʶʯʠ ʫ ʟʘʜʘʥʝ ʤʽʩʮʝ, ʥʘʧʨʠʢʣʘʜ ʥʘ ʘʥʘʣʦʛʦʚʠʡ ʚʭʽʜ ʦʜʠʥ ʽʟ ʟʘʜʘʪʯʠʢʽʚ ʢʦʨʠʩʪʫʚʘʯʘ. ʋʤʦʚʦʶ ʥʦʨʤʘʣʴʥʦʛʦ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʫ ʟʘʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʻ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ: ST2 > ST1.



Cʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ PLC 
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ʈʠʩ. 12.7 ï ʅʝʦʙʭʽʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʟʛʦʥʫ 

 
ʑʦʙ ʨʝʘʣʽʟʫʚʘʪʠ ʪʘʢʫ ʩʪʨʫʢʪʫʨʫ, ʥʝʦʙʭʽʜʥʦ:  

¶ ɺʠʟʥʘʯʠʪʠ ɹʣʦʢ 1 (ʧ. 6.1 = 12, ʧ. 6.2 = PCH.176, ʧ. 6.3 = PCH.320, ʧ. 6.4 = 0), 

¶ ɺʠʟʥʘʯʠʪʠ ɹʣʦʢ 2 (ʧ. 6.5 = 23, ʧ. 6.6 = PCH.256) , 

¶ ɺʠʟʥʘʯʠʪʠ ɹʣʦʢ 3 (ʧ. 6.9 = 27, ʧ. 6.10 = PCH.91, ʧ. 6.11 = PCH.257, ʧ. 6.12 = PCH.322), 

¶ ɺʠʟʥʘʯʠʪʠ ɹʣʦʢ 4 (ʧ. 6.13 = 9, ʧ. 6.14 = PCH.321, ʧ. 6.15 = PCH.320, ʧ. 6.16 = PCH.258), 

¶ ɺʠʟʥʘʯʠʪʠ ɹʣʦʢ 5 (ʧ. 6.17 = 23, ʧ. 6.18 = PCH.258), 

¶ ʇʘʨʘʤʝʪʨ 2.2 (ɿʘʜʘʪʯʠʢ A) ʚʩʪʘʥʦʚʠʪʠ ʥʘ PCH.259 ʪʘʢ, ʷʢ ʮʝ ʦʧʠʩʘʥʦ ʚ ʨʦʟʜʽʣʽ 3.2.1  ̔3.2.8, 

¶ ʇʘʨʘʤʝʪʨ 1.36 (ɺʠʙ̔ʨ ʜʠʥʘʤʢ̔ʠ) ʚʩʪʘʥʦʚʠʪʠ ʥʘ PCH.260, 

¶ ʋʚʽʤʢʥʫʪʠ PLC, ʚʩʪʘʥʦʚʠʚʰʠ ʧʘʨʘʤʝʪʨ 5.144 ʥʘ ʊɸʂ. 
 
ʋ ʧʨʠʢʣʘʜʽ, ʥʘʚʝʜʝʥʦʤʫ ʚʠʱʝ, ʧʘʨʘʤʝʪʨ 5.120 (ST1) ʚʠʟʥʘʯʘʪʠʤʝ ʧʦʨʽʛ ʰʚʠʜʢʦʩʪʽ N1 [ʪʦʯʥʽʩʪʴ 0.1%, ʪʦʙʪʦ 1000 = 
100.0%], ʧʘʨʘʤʝʪʨ 5.121 (ST2) ʚʠʟʥʘʯʘʪʠʤʝ ʧʦʨʽʛ ʰʚʠʜʢʦʩʪʽ N2 [ʪʦʯʥʽʩʪʴ 0.1 %, ʪʦʙʪʦ 
200 = 20.0 %], a ʧʘʨʘʤʝʪʨ 5.122 (ST3) ʯʘʩ T ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʦʜʥʽʻʾ ʩʝʢʫʥʜʠ. 
 

 
ʈʠʩ. 12.8 ï ʉʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʨʝʘʣʽʟʫʻ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ 
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13. ʋʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʯʘʩʪʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚ'ʷʟʢʫ RS 
 
ʇʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ MFC710 ʦʩʥʘʱʝʥʠʡ ʙʣʦʢʦʤ ʟʚ'ʷʟʢʫ RS232 ʪʘ/ʘʙʦ RS485 (ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ). ʎʝ ʜʦʟʚʦʣʷʻ 
ʫʧʨʘʚʣʷʪʠ ʨʦʙʦʪʦʶ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʘ ʘʙʦ ʢʦʥʪʨʦʣʝʨʘ. ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 
ʟʚ'ʷʟʢʫ RS ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ: 

¶ ʨʦʙʦʪʘ ʟʽ ʰʚʠʜʢʽʩʪʶ 9600, 19200, 38400 ʘʙʦ 57600 ʙʪ̔ ʚ ʩʝʢʫʥʜʫ, 

¶ ʬʦʨʤʘʪ ʟʥʘʢʫ: 8 ʙʪ̔ 

¶  ʜʘʥʠʭ, ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʧʘʨʥʦʩʪʽ, 2 ʙʽʪʠ ʩʪʦʧʘ, 

¶ ʧʨʦʪʦʢʦʣ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʝʨʝʜʘʯʽ: MODBUS ʨʝʞʠʤ RTU, 

¶ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʠ CRC, 

¶ ʥʦʤʝʨ ʦʜʠʥʠʮʽ (ʧʝʨʝʪʚʦʨʶʚʘʯʘ), ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʫ (ʩʪʘʥʜʘʨʪʥʦ 12), 

¶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʤʘʥʜʠ ʧʨʦʪʦʢʦʣʫ MODBUS: ʢʦʤʘʥʜʘ 3 - "ʟʯʠʪʫʚʘʥʥʷ ʨʝʛʽʩʪʨʫ" - ʜʦʟʚʦʣʷʻ ʟʯʠʪʫʚʘʥʥʷ 
ʦʜʠʥʦʯʥʦʛʦ ʨʝʛʽʩʪʨʫ ʟ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʘʙʦ ʙʣʦʢʫ ʪʨʠʚʘʣʽʩʪʶ ʜʦ 127 ʨʝʛʽʩʪʨʽʚ. ʂʦʤʘʥʜʘ 6 - "ʟʘʧʠʩ ʨʝʛʽʩʪʨʫ" - 
ʟʘʧʠʩ ʦʜʠʥʦʯʥʦʛʦ ʨʝʛʽʩʪʨʫ ʚ ʧʝʨʝʪʚʦʨʶʚʘʯ, 

¶ ʤʦʞʣʠʚʽʩʪʴ ʟʯʠʪʫʚʘʥʥʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ, ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʨʪ-ʩʪʦʧ, ʟʯʠʪʫʚʘʥʥʷ ʪʘ ʟʘʧʠʩʠ ʟʘʜʘʪʯʠʢʽʚ, 

¶ ʤʦʞʣʠʚʽʩʪʴ ʟʯʠʪʫʚʘʥʥʷ ʪʘ ʟʘʧʠʩʫ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʘʢ, ʷʢ ʮʝ ʚʠʩʚʽʯʫʻʪʴʩʷ ʥʘ ʜʠʩʧʣʝʾ ʧʘʥʝʣʽ 
ʫʧʨʘʚʣʽʥʥʷ, 

¶ ʤʦʞʣʠʚʽʩʪʴ ʟʯʠʪʫʚʘʥʥʷ ʟʤʽʩʪʫ ʚʩʽʭ 512 PCH, ʘ ʪʘʢʦʞ ʟʘʧʠʩʫ ʚ 64 ʟ ʥʠʭ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʧʠʩʫ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʟʚ'ʷʟʢʫ RS. 

ʋʩʽ ʦʧʝʨʘʮʽʾ ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʢʦʤʘʥʜʘʭ ʧʨʦʪʦʢʦʣʫ MODBUS RTU-ʥʦʤ. 3 ʪʘ 6, ʷʢʽ ʦʧʠʩʘʥʽ ʚ ʧʫʙʣʽʢʘʮʽʷʭ ʥʘ 
ʪʝʤʫ ʄODBUS.   

 
13.1. ʇʘʨʘʤʝʪʨʠ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʟʚ'ʷʟʢʫ ʧʦ RS 
 
ʊʘʙʣʠʮ ̫13.1 ï ʇʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʚ'ʷʟʢʫ 

ʇʘʨ. ʆʧʠʩ 

2.2 ɿʘʜʘʪʯʠʢ A ï ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʜʞʝʨʝʣʦ ñ139 RS ref.ò çRS ɿʘʜè 

2.3 ɿʘʜʘʪʯʠʢ ɺ ï ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʜʞʝʨʝʣʦ ñ139 RS ref.ò çRS ɿʘʜè 

2.4 ʉʪʘʨʪ A ï ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʜʞʝʨʝʣʦ ñ032 RS St.ò 

2.5 ʉʪʘʨʪ B ï ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʜʞʝʨʝʣʦ ñ032 RS St.ò 

4.7 
ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ RS ï ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʜʦʟʚʽʣ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʟ RS ʥʘ ʧʦʩʪʽʡʥʦ, ʚʠʤʢʥʝʥʥʷ ʜʦʟʚʦʣʫ ʥʘ ʧʦʩʪʽʡʥʝ ʘʙʦ 
ʥʘ ʽʥʰʝ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʥʘ ʜʦʟʚʽʣ ʫʧʨʘʚʣʽʥʥʷ RS ʟ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ. ɼʦʟʚʽʣ ʩʪʦʩʫʻʪʴʩʷ ʟʘʜʘʪʯʠʢʘ ʯʘʩʪʦʪʠ ʟ RS, 
ʟʘʜʘʪʯʠʢʘ ʇɯɼ RS, ʪʘ ʩʠʛʥʘʣʫ ʉʊɸʈʊ/ʉʊʆʇ/ɹʃʆʂʋɺɸʅʅʗ ʟ RS (ʜʠʚ. ʪʘʙʣʠʮʶ 13.2 ï ʨʝʛʽʩʪʨʠ 2000, 2001  ̔2002). 

4.8 ʐʚʠʜʢʽʩʪʴ RS ï ʤʦʞʣʠʚʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʮʝ 9600, 19200, 38400 ʘʙʦ 57600 ʙ̔ʪ/ʩ. 

4.9 ʅʦʤʝʨ ʦʜʠʥʠʮʽ (ʧʝʨʝʪʚʦʨʶʚʘʯʘ) ʫ ʧʨʦʪʦʢʦʣʽ MODBUS (ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʢʽʣʴʢʦʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʝʨʝʟ ʦʜʠʥ 
ʢʘʥʘʣ ʟʚ'ʷʟʢʫ RS 485). 

 
ʋɺɸɻɸ: ʋ ʨʘʟʽ, ʢʦʣʠ ʫʧʨʘʚʣʽʥʥʷ RS ʟʘʙʣʦʢʦʚʘʥʝ (ʧʘʨ. 4.7), ʘ ʧʘʨʘʤʝʪʨʠ 2.2, 2.3, 2.4 ʘʙʦ 2.5 ʚʠʟʥʘʯʘʶʪʴ ʫʧʨʘʚʣʽʥʥʷ 
ʷʢ ñRSò, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʟʘʣʠʰʠʪʴʩʷ ʚ ʩʪʘʥʽ ʉʊʆʇ ʘʙʦ ʟʘʜʘʪʯʠʢ ʯʘʩʪʦʪʠ ʧʨʠʡʤʝ 
ʟʥʘʯʝʥʥʷ 0. 
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13.2. ʂʘʨʪʘ ʨʝʛʽʩʪʨʽʚ, ʜʦ ʷʢʠʭ ʤʦʞʣʠʚʠʡ ʜʦʩʪʫʧ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟ'ʻʜʥʘʥʥʷ RS 
 

ʋʩʽ ʨʝʛʽʩʪʨʠ ʻ 16-ʙʽʪʦʚʠʤʠ ʯʠʩʣʘʤʠ. ɸʜʨʝʩʠ, ʷʢʽ ʚʽʜʩʫʪʥʽ ʚ ʪʘʙʣʠʮʽ, ʥʝ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ. 
 

ʊʘʙʣʠʮ ̫13.2 ï ʈʝʛʽʩʪʨʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 
ɸʜʨʝʩʘ 
ʨʝʛ̔ʩʪʨʫ  ʆʧʠʩ (ʟʤʽʩʪ) ʈʝʞʠʤ 

ʈɽɻɯʉʊʈʀ PCH 

1000 ... 1383 PCH ʚʽʜ ʥʦʤʝʨʫ 0 ʜʦ ʥʦʤʝʨʫ 383 (ʜʠʚ. ɼʦʜʘʪʦʢ A) ʪ̔ʣʴʢʠ 
ʯʠʪʘʥʥʷ 

1384 ... 1447 PCH ʚʽʜ ʥʦʤʝʨʫ 384 ʜʦ ʥʦʤʝʨʫ 447 ï ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʧʠʩʫ RS (ʜʠʚ. ɼʦʜʘʪʦʢ A) ʟʘʧʠʩ / 
ʯʠʪʘʥʥʷ 

1448 ... 1511 PCH ʚʽʜ ʥʦʤʝʨʫ 448 ʜʦ ʥʦʤʝʨʫ 511 (ʜʠʚ. ɼʦʜʘʪʦʢ A) ʪʽʣʴʢʠ 
ʯʠʪʘʥʥʷ 

 

ɸʜʨʝʩʘ 
ʨʝʛʽʩʪʨʫ  ʆʧʠʩ (ʟʤʽʩʪ) ʈʝʞʠʤ 

ʈɽɻɯʉʊʈʀ ʈɽɾʀʄɯɺ ʈʆɹʆʊʀ 

2000 

ʈʝʛʽʩʪʨ ʋʇʈɸɺʃɯʅʅʗ RS. ɼʘʥʽ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʧʘʨʘʤʝʪʨ 4.7 
(ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ RS) ʜʦʟʚʦʣʷʻ ʨʦʙʦʪʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟ RS. ɿʥʘʯʝʥʥʷ ʙʽʪʽʚ: 
ʙʽʪ 0 ï ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʙʽʪ 1 ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ 0 Ÿ 1 Ÿ 0 ʩʪʠʨʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʶ 
ʙʽʪʠ 2,3 ï ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʙʽʪ 4 ï 1 = ʚʠʤʫʰ. ʟʘʚʜʘʥʥʷ ʇɯɼ ʟ RS (ʨʝʛʽʩʪʨ 2002) 
ʙʽʪ 5 ï 1 = ʚʠʤʫʰ. ʟʘʚʜʘʥʥʷ ʯʘʩʪʦʪʠ ʟ RS (ʨʝʛʽʩʪʨ 2001) 
ʙʽʪ 6 ï 1 = ʚʠʤʫʰ. ʫʧʨʘʚʣʽʥʥʷ ʉʊɸʈʊ /ʉʊʆʇ ʟ RS 
ʙʽʪʠ 7,8,9,10,11 ï ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʙʽʪ 12 ï 1 = ɹʃʆʂʋɺɸʅʅʗ ʈʆɹʆʊʀ ʚʠʤʠʢʘʥʥʷ ʟʛʽʜʥʦ ʧʘʨʘʤʝʪʨʫ 
ʙʽʪ 13 ï 1 = ɹʃʆʂʋɺɸʅʅʗ ʈʆɹʆʊʀ ʚʠʤʠʢʘʥʥʷ RAMP 
ʙʽʪ 14 ï 1 = ɹʃʆʂʋɺɸʅʅʗ ʈʆɹʆʊʀ ʚʠʤʠʢʘʥʥʷ ɺʀɹɯɻ 
ʙʽʪ 15 ï 1 = ʉʊɸʈʊ 0 = ʉʊʆʇ 
ɹʽʪʠ 4,5,6 ʜʦʟʚʦʣʷʶʪʴ ʚʠʤʫʰʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʚʦʜʦʤ ʢʘʥʘʣʦʤ ʟʚ'ʷʟʢʫ RS ʥʘʚʽʪʴ ʫ ʪʦʤʫ 
ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʘʜʘʪʯʠʢʠ ʘʙʦ ʜʞʝʨʝʣʦ ʩʠʛʥʘʣʫ ʉʊɸʈʊ/ʉʊʆʇ ʚʩʪʘʥʦʚʣʝʥ ̔ʥʘ ʟʥʘʯʝʥʥʷ, ʷʢʝ 
ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ RS. ʗʢʱʦ ɿɸɼɸʊʏʀʂ ɸ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʟʥʘʯʝʥʥʷ ñRSò ʪʦ, ʫ ʮʴʦʤʫ ʨʘʟʽ, ʱʦʙ 
ʟʘʜʘʚʘʪʠ ʯʘʩʪʦʪʫ ʟ RS, ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʙʽʪ 5. ɺʠʤʫʰʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʟ RS 
ʙʽʪʘʤʠ 4,5,6 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʢʣʶʯʝʥʥʷ ʜʞʝʨʝʣʘ ʫʧʨʘʚʣʽʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʧʘʨʘʤʝʪʨʘʤʠ. 
ɹʽʪʠ 12,13,14 ʙʣʦʢʫʶʪʴ ʨʦʙʦʪʫ ʧʨʠʚʦʜʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʪʠʧʫ ʫʧʨʘʚʣʽʥʥʷ 
(ʪʘʢʦʞ, ʢʦʣʠ, ʥʘʧʨʠʢʣʘʜ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʧʦ RS ʽ ʙʽʪ 15 = 1). 

ʟʘʧʠʩ / 
ʯʠʪʘʥʥʷ 

 

ʏʠʪʘʥʥʷ 
ʟʥʘʯʝʥʥʷ, 
ʟʘʧʠʩʘʥʦʛʦ ʚ 
ʮʝʡ ʨʝʛʩ̔ʪʨ 
ʦʩʪʘʥʥʽʤ   

2001 

ɿʘʜʘʪʯʠʢ ʯʘʩʪʦʪʠ RS ï ʧʨʘʮʶʻ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʧʘʨʘʤʝʪʨ 4.7 (ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ RS) ʜʘʻ 
ʜʦʟʚʽʣ ʨʦʙʦʪʠ ʟ RS. ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 0,1ɻʮ (ʜʠʚ. ʋʚʘʛʘ), ʜʽʘʧʘʟʦʥ -5000 ... 5000. 
ʥʘʧʨ. 250 = 25.0 ɻʮ ʦʙʝʨʪʘʥʥʷ ʧʨʘʚʦʨʫʯ ʘʙʦ ʥʘʧʨ. -122 = 12.2 ɻʮ ʦʙʝʨʪʘʥʥʷ ʚʣʽʚʦ 
ʋʚʘʛʘ. ɼʣʷ ʨʝʞʠʤʫ ʚʝʢʪʦʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ɺʝʢʪʦʨ 1 ʽ ɺʝʢʪʦʨ 2) ʚʝʣʠʯʠʥʘ ʚ ʦʙʝʨʪʘʭ ʥʘ ʭʚʠʣʠʥʫ 
(ʦʙ/ʭʚ) ʘ ʥʝ ʚ ɻʮ 

ʟʘʧʠʩ / 
ʯʠʪʘʥʥʷ 

2002 
ɿʘʜʘʪʯʠʢ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ï ʧʨʘʮʶʻ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʘʨʘʤʝʪʨ 4.7 (ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ RS) 
ʜʘʻ ʜʦʟʚʽʣ ʥʘ ʨʦʙʦʪʫ ʟ RS. ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ (ʪʦʯʥʽʩʪʴ) 0,1 %, ʜʽʘʧʘʟʦʥ 0....1000. 
ʥʘʧʨʠʢʣʘʜ,  445 = 44,5 %   

ʟʘʧʠʩ / 
ʯʠʪʘʥʥʷ 

2003 
ɺʠʤʫʰʝʥʥʷ ʩʪʘʥʫ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ. ʈʝʛʽʩʪʨ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ. ʗʢʱʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʙʽʪ 
15 ʮʴʦʛʦ ʨʝʛʽʩʪʨʘ, ʪʦ ʙʽʪʠ 0...5 ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ 1...6 ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ (ʩʪʘʥ ʥʘ 
ʨʝʘʣʴʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʚʭʦʜʽ ʽʛʥʦʨʫʻʪʴʩʷ)                  

ʟʘʧʠʩ / 
ʯʠʪʘʥʥʷ 

2004 

ʉʊɸʅ ʋʇʈɸɺʃɯʅʅʗ 
ʈʝʛʽʩʪʨ, ʷʢʠʡ ʧʦʚʽʜʦʤʣʷʻ, ʟʚʽʜʢʠ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʘʜʭʦʜʠʪʴ ʩʠʛʥʘʣ ʉʊɸʈʊ/ʉʊʆʇ ʽ ʩʠʛʥʘʣ 
ʟʘʜʘʪʯʠʢʘ ʯʘʩʪʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 
ʙ̔ʪ 0 ï 1 = ʧʨʘʮʶʻ ʫʧʨʘʚʣʽʥʥʷ A 
ʙ̔ʪ 1 ï 1 = ʧʨʘʮʶʻ ʫʧʨʘʚʣʽʥʥʷ B 
ʙ̔ʪ 2 ï 1 = ʟʘʜʘʪʯʠʢ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 0 
ʙ̔ʪ 3 ï 1 = ʟʘʜʘʪʯʠʢ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 1 
ʙ̔ʪ 4 ï 1 = ʟʘʜʘʪʯʠʢ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 2 
ʙ̔ʪ 5 ï 1 = ʟʘʜʘʪʯʠʢ ʟ ʤʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨʘ 
ʙ̔ʪ 6 ï 1 = ʟʘʜʘʪʯʠʢ ʟ ʚʠʭʦʜʫ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ  
ʙ̔ʪ 7 ï 1 = ʟʘʜʘʪʯʠʢ ʟ ʧʘʥʝʣ ̔ʫʧʨʘʚʣʥ̔ʥ̫ 
ʙ̔ʪ 8 ï 1 = ʟʘʜʘʪʯʠʢ ʟ ʽʥʰʦʾ PCH (ʟ ʨʦʟʰʠʨʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ) 
ʙ̔ʪ 9 ï 1 = ʉʊɸʈʊ/ʉʊʆʇ ʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ (ʜʠʩʪʘʥʮʽʡʥʠʡ) 
ʙ̔ʪ 10 ï 1 = ʉʊɸʈʊ/ʉʊʆʇ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ (ʤʽʩʮʝʚʠʡ) 
ʙ̔ʪ 11 ï 1 = ʉʊɸʈʊ / ʉʊʆʇ ʟ ʽʥʰʦʾ PCH (ʟ ʨʦʟʰʠʨʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ) 
ʙ̔ʪ 12 ï 1 = ʉʊɸʈʊ / ʉʊʆʇ, ʟʘʜʘʻʪʴʩʷ ʧʦ ʟʚ'ʷʟʢʫ RS 
ʙ̔ʪ 13 ï 1 = ʟʘʜʘʪʯʠʢ ʯʘʩʪʦʪʠ ʧʦʭʦʜʠʪʴ ʚʽʜ ʢʘʥʘʣʫ ʟʚ'ʷʟʢʫ RS 
ʙ̔ʪ 14 ï 1 = ʜʽʶʯʘ ʯʘʩʪʦʪʘ ʇʆʉʊɯʁʅɸ (f const) 
ʙ̔ʪ 15 ï 1 = ʚʢʣʶʯʝʥʠʡ ʘʚʘʨʽʡʥʠʡ ʟʘʜʘʪʯʠʢ (ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʽʥʰʠʤʠ ʙʽʪʘʤʠ, ʱʦ 
ʚʠʟʥʘʯʘʶʪʴ ʜʞʝʨʝʣʦ ʟʘʜʘʪʯʠʢʘ) 

ʪʽʣʴʢʠ 

ʯʠʪʘʥʥʷ 
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2005 

ʉʊɸʅ ʇɯɼ-ʈɽɻʋʃʗʊʆʈɸ 
ʈʝʛʽʩʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʚʽʜʢʠ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ʥʘ ʇɯɼ-ʨʝʛʫʣʷʪʦʨ, ʘ ʪʘʢʦʞ 
ʩʠʛʥʘʣ ʥʘ ʚʭʦʜʽ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʽ ʯʠ ʫʚʽʤʢʥʝʥʦ ʘʙʦ ʚʠʤʢʥʝʥʦ ʙʣʦʢʫʚʘʥʥʷ SLEEP. 
ʙ̔ʪ 0 ï 1 = ʟʘʜʘʪʯʠʢ ʇɯɼ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 0 
ʙ̔ʪ 1 ï 1 = ʟʘʜʘʪʯʠʢ ʇɯɼ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 1 
ʙ̔ʪ 2 ï 1 = ʟʘʜʘʪʯʠʢ ʇɯɼ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 0 
ʙ̔ʪ 3 ï 1 = ʟʘʜʘʪʯʠʢ ʇɯɼ ʟ ʧʘʥʝʣ ̔ʫʧʨʘʚʣʥ̔ʥ̫ 
ʙ̔ʪ 4 ï 1 = ʟʘʜʘʪʯʠʢ ʇɯɼ ʚʠʭʦʜʠʪʴ ʚʽʜ RS 
ʙ̔ʪ 5 ï 1 = ʟʘʜʘʪʯʠʢ ʇɯɼ ʟ ʽʥʰʦʾ PCH (ʟ ʨʦʟʰʠʨʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ) 
ʙ̔ʪ 6 ï 1 = ʚʭʜ̔ ʇɯɼ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 0 
ʙ̔ʪ 7 ï 1 = ʚʭʽʜ ʇɯɼ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 1 
ʙ̔ʪ 8 ï 1 = ʚʭʜ̔ ʇɯɼ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 2 
ʙ̔ʪ 9 ï 1 = ʚʭʜ̔ ʇɯɼ ʟ ʽʥʰʦʾ PCH (ʟ ʨʦʟʰʠʨʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ) 
ʙ̔ʪ 10 ï 1 = ʚʢʣʶʯʝʥʦ ʙʣʦʢʫʚʘʥʥʷ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʚʽʜ ʬʫʥʢʮʽʾ SLEEP 
ʙ̔ʪʠ 11,12,13,14,15 ï ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ (= 0) 

ʪʽʣʴʢʠ 

ʯʠʪʘʥʥʷ 

 

2006 

ʈɽɾʀʄ ʈʆɹʆʊʀ 
ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ ʨʝʛʽʩʪʨʫ ʩʣʫʞʠʪʴ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʪʘʥʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ: ʧʨʘʮʶʻ, ʟʘʙʣʦʢʦʚʘʥʦ, 
ʘʙʦ ʥʘʩʪʘʣʘ ʘʚʘʨʽʷ. 
ɹ̔ʪ 0 - 1 = ʧʨʠʚʽʜ ʧʨʘʮʶʻ 
ʙ̔ʪ 1 - 1 = ʚʢʣʶʯʝʥʠʡ ʦʜʠʥ ʽʟ ʟʘʜʘʪʯʠʢʽʚ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ (ʯʘʩʪʦʪʠ, ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʘʙʦ ʟʘʜʘʪʯʠʢ 
ʩʧʦʞʠʚʘʯʘ) 
ʙ̔ʪ 2 - 1 = ʧʨʠʚʽʜ ʟʘʙʣʦʢʦʚʘʥʠʡ 
ʙ̔ʪ 3 - 1 = ʛʦʪʦʚʠʡ ʜʦ ʨʝʩʪʘʨʪʫ (ʟʜʽʡʩʥʝʥʦ ʩʢʠʜʘʥʥʷ ʩʠʛʥʘʣʫ ʘʚʘʨʽʾ, ʘʣʝ ʥʝ ʟʥʠʢʣʘ ʾʾ ʧʨʠʯʠʥʘ) 
ʙ̔ʪʠ 4,5,6 - ʥʦʤʝʨ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʩʪʘʨʪʫ/ʥʦʤʝʨ ʝʪʘʧʫ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʦʛʦ ʙʽʛʫ 
ʙ̔ʪ 7 - ʧʦʤʠʣʢʘ CRC ʚ EEPROM 
ʙ̔ʪʠ 8,9,10,11,12 - ʢʦʜ ʘʚʘʨʽʾ ʘʙʦ ʧʦʧʝʨʝʜʞʝʥʥʷ (0 ï ʚʽʜʩʫʪʥʽʩʪʴ ʘʚʘʨʽʾ) 
ʙ̔ʪ 13 -  ʟʥʘʯʝʥʥʷ ʢʦʜʫ ʘʚʘʨʽʾ: 0 = ʘʚʘʨʽʷ, 1 ï ʧʦʧʝʨʝʜʞʝʥʥʷ 
ʙ̔ʪ 14 - ʥʘʧʨʷʤ ʨʦʙʦʪʠ (0 = ʚʧʨʘʚʦ, 1 = ʚʣʽʚʦ). 
ʙ̔ʪ 15 - 1 = ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʙʽʛ (ʟʘʧʫʩʢʘʻʪʴʩʷ ʧʘʨ. 1.10) 

ʪʽʣʴʢʠ 

ʯʠʪʘʥʥʷ 

 

2007 ʙ̔ʪ 1 = 1 - ʡʜʝ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ ʜʚʠʛʫʥʘ ʪʽʣʴʢʠ 
ʯʠʪʘʥʥʷ 

ʈɽɻɯʉʊʈʀ, ʇʆɺ'ʗɿɸʅɯ ɿ ʇɸʈɸʄɽʊʈɸʄʀ 

40xxx ʇʘʨʘʤʝʪʨʠ ʟ ʛʨʫʧʠ 0. ɸʥʘʣʦʛʽʯʥʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʨʝʛʽʩʪʨ 40003 
ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʫ 0.3 

ʪʽʣʴʢʠ 
ʯʠʪʘʥʥʷ 

41xxx 

ʇʘʨʘʤʝʪʨʠ ʟ ʛʨʫʧʠ 1. ɸʥʘʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʘʤ ʥʘ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʨʝʛʽʩʪʨ 41020 
ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʫ 1.20 
ʋɺɸɻɸ: ɿʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʪʠʤ ʞʝ ʧʨʘʚʠʣʘʤ, ʱʦ ʡ ʫ ʨʘʟʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ 
ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ. ʄʦʞʝ ʚʠʷʚʠʪʠʩʷ ʥʝʦʙʭʽʜʥʠʤ ʚʠʤʢʥʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ 
(ʧʘʨʘʤʝʪʨ 4.1 = ʨʝʛʽʩʪʨ 44001) ʘʙʦ ʧʦʜʘʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʢʦʜʫ ʜʦʩʪʫʧʫ (ʧʘʨʘʤʝʪʨ 4.2 = ʨʝʛʽʩʪʨ 
44002). ɼʝʷʢʽ ʧʘʨʘʤʝʪʨʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚʽʥ ʥʝ ʧʨʘʮʶʻ. 
ʇʦʜʨʦʙʠʮʽ: ʨʦʟʜʽʣ 1.2 ʽ ʜʘʣʽ. 

ʟʘʧʠʩ / 
ʯʠʪʘʥʥʷ 

42xxx ʇʘʨʘʤʝʪʨʠ ʟ ʛʨʫʧʠ 2. ɸʥʘʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʘʤ ʥʘ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʨʝʛʽʩʪʨ 42001 
ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʫ 2.1. ʋɺɸɻɸ: (ʜʠʚ. ʚʠ ʝɦ). 

ʟʘʧʠʩ / 
ʯʠʪʘʥʥʷ 

43xxx ʇʘʨʘʤʝʪʨʠ ʟ ʛʨʫʧʠ 3. ʋɺɸɻɸ: ʪʝ ʩʘʤʝ. ʟʘʧʠʩ / 
ʯʠʪʘʥʥʷ 

44xxx ʇʘʨʘʤʝʪʨʠ ʟ ʛʨʫʧʠ 4. ʋɺɸɻɸ: ʪʝ ʩʘʤʝ. ʟʘʧʠʩ / 
ʯʠʪʘʥʥʷ 

45xxx ʇʘʨʘʤʝʪʨʠ ʟ ʛʨʫʧʠ 5. ʋɺɸɻɸ: ʪʝ ʩʘʤʝ. ʟʘʧʠʩ / 
ʯʠʪʘʥʥʷ 

46xxx ʇʘʨʘʤʝʪʨʠ ʟ ʛʨʫʧʠ 6. ʋɺɸɻɸ: ʪʝ ʩʘʤʝ. ʟʘʧʠʩ / 
ʯʠʪʘʥʥʷ 

 
13.3. ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʤʠʣʦʢ ʟʚ'ʷʟʢʫ 

 
ʋ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ ʟʚ'ʷʟʢʫ ʘʙʦ ʷʢʱʦ ʥʘʜʽʩʣʘʥʦ ʢʦʤʘʥʜʫ ʟ ʥʝʚʽʜʧʦʚʽʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʨʝʘʢʮʽʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 
ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʫ MODBUS. ʄʦʞʣʠʚʽ ʟʚʦʨʦʪʥʽ ʢʦʜʠ ʧʦʤʠʣʦʢ, ʮʝ: 

 
 1 = ʥʝʚʽʜʦʤʘ ʢʦʤʘʥʜʘ ï ʢʦʣʠ ʥʘʜʽʩʣʘʥʘ ʢʦʤʘʥʜʘ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 3 ʘʙʦ 6, 
 2 = ʥʝʧʨʘʚʠʣʴʥʘ ʘʜʨʝʩʘ ï ʘʜʨʝʩʘ ʨʝʛʽʩʪʨʫ ʥʝ ʦʙʩʣʫʛʦʚʫʻʪʴʩʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ (ʥʝʤʘʻ ʪʘʢʦʛʦ ʨʝʛʽʩʪʨʫ), 
 3 = ʥʝʧʨʘʚʠʣʴʥʝ ʟʥʘʯʝʥʥʷ ï ʢʦʤʘʥʜʦʶ 6 ʨʦʙʠʣʘʩʷ ʩʧʨʦʙʘ ʥʘʜʽʩʣʘʪʠ ʟʥʘʯʝʥʥʷ ʨʝʛʽʩʪʨʫ, ʷʢʠʡ  
                     ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʜʽʘʧʘʟʦʥʫ, ʱʦ ʜʦʧʫʩʢʘʻʪʴʩʷ. 

 
ʋ ʨʘʟʽ ʥʝʧʨʘʚʠʣʴʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʧʦʤʠʣʢʘ CRC) ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʥʝ ʥʘʜʩʠʣʘʻ ʚʽʜʧʦʚʽʜʽ ʥʘ ʢʦʤʘʥʜʠ. 

 



ɯʥʬʦʨʤʘʮʽʷ ʚʠʨʦʙʥʠʢʘ 
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14. ɯʥʬʦʨʤʘʮʽʷ ʚʠʨʦʙʥʠʢʘ 
 
ʋ ʨʘʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʽʥʩʪʨʫʢʮʽʾ ʥʝ ʧʦʪʨʽʙʥʝ ʯʘʩʪʝ ʧʝʨʽʦʜʠʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
ʋʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʯʠʩʪʦʪʽ ʨʘʜʽʘʪʦʨʘ ʪʘ ʚʝʥʪʠʣʷʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʩʪʘʥʫ ʟ'ʻʜʥʫʚʘʣʴʥʠʭ ʧʨʦʚʦʜʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʦʚʦʜʫ 
ʟʘʭʠʩʪʫ ʈɽ. ɻʨʘʬʽʢ ʦʛʣʷʜʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʧʦʜʘʥʦ ʫ ʪʘʙʣʠʮʽ. 
 
ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʽʪ ʟ ʢʦʥʩʝʨʚʘʮʽʾ ʩʣʽʜ: 

- ʚʽʜʢʣʶʯʠʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯ ʚʽʜ ʫʩʽʭ ʜʞʝʨʝʣ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ (ʢʦʣʘ ʞʠʚʣʝʥʥʷ, ʢʦʣʘ ʫʧʨʘʚʣʽʥʥʷ), 
- ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʥʘ ʢʣʝʤʘʭ ʚʽʜʩʫʪʥʽ ʥʝʙʝʟʧʝʯʥʽ ʨʽʚʥʽ ʥʘʧʨʫʛʠ, 
- ʧʦʯʝʢʘʪʠ 30 ʭʚʠʣʠʥ (ʥʝʦʙʭʽʜʥʠʡ ʯʘʩ ʥʘ ʨʦʟʨʷʜ ʚʥʫʪʨʽʰʥʽʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʢ̔ʣ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʪʘ 
ʦʭʦʣʦʜʞʝʥʥʷ). 

 
ʗʢʱʦ ʨʦʙʦʪʠ ʟ ʢʦʥʩʝʨʚʘʮʽʾ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʥʷʪʪʷ ʢʦʨʧʫʩʫ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʥʘʧʨʫʛʘ ʫ 
ʚʥʫʪʨʽʰʥʽʭ ʢʦʣʘʭ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʚʽʜʩʫʪʥ!̫ 
 
ʊʘʙʣʠʮ ̫14.1 - ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʦʛʣʷʜʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʯʘʩʪʦʪʠ 

ʄʽʩʮʝ ʦʛʣʷʜʫ ɼ̔  ̫ ʏʘʩʪʦʪʘ ʦʛʣʷʜʽʚ 

ʈʘʜ̔ʘʪʦʨ 
ʆʯʠʱʝʥʥʷ ʧʠʣʫ, ʥʘʣʴʦʪʽʚ ʪʦʱʦ. ɺʝʣʠʢʝ ʟʘʙʨʫʜʥʝʥʥʷ ʨʘʜʽʘʪʦʨʘ 
ʧʦʛʽʨʰʫʻ ʪʝʧʣʦʚʽʜʚʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʆʯʠʱʝʥʥʷ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ 
ʩʫʭʠʤ, ʙʝʟ ʜʦʤʽʰʦʢ, ʧʦʚʽʪʨʷʤ, ʫʣʦʚʣʶʶʯʠ ʧʠʣ, ʱʦ ʟʜʫʚʘʻʪʴʩʷ 
ʧʠʣʦʩʦʩʦʤ.  

ʅʝ ʨʽʜʰʝ 1 ʨʘʟʫ ʥʘ 
12 ʤʽʩʷʮʽʚ 1) 

ɺʝʥʪʠʣʷʪʦʨ 
ʇʽʜʚʠʱʝʥʠʡ ʰʫʤ ʪʘ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʚʢʘʟʫʶʪʴ ʥʘ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ ʟʘʤʽʥʠ. ɿʘʧʘʩʥʽ ʚʝʥʪʠʣʷʪʦʨʠ ʤʘʶʪʴ ʙʫʪʠ ʟ 
ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʄʦʞʫʪʴ ʙʫʪʠ ʧʦʩʪʘʚʣʝʥʽ ʬʽʨʤʦʶ ʊɺɽʈɼ 
ɽʅɽʈɻʆ-ʇʃʖʉ. 

ʉʪʘʥ ʝʣʝʢʪʨʠʯʥʠʭ 
ʟ'ʻʜʥʘʥʴ ʪʘ 
ʧʨʦʚʦʜʽʚ 

ʇʝʨʝʚʽʨʢʘ ʩʪʘʥʫ ʢʦʥʪʘʢʪʽʚ ʪʘ ʟ'ʻʜʥʘʥʴ. ʇʝʨʝʚʽʨʠʪʠ ʟʘʪʷʞʢʫ ʢʣʝʤʥʠʭ 
ʛʚʠʥʪʽʚ, ʩʪʘʥ ʧʣʘʩʪʠʢʫ ʢʣʝʤ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʣʽʜʽʚ ʢʦʨʦʟʽʾ. ʉʪʘʥ ʟʘʭʠʩʥʠʭ 
ʧʨʦʚʦʜʽʚ ʈɽ. 

 
1) ʆʛʣʷʜʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʨʝʛʫʣʷʨʥʦ, ʽʟ ʯʘʩʪʦʪʦʶ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʘ 
ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʟʘʧʠʣʝʥʽʩʪʴ, ʚʽʙʨʘʮʽʷ ʪʦʱʦ). 
 
ʋʤʦʚʠ ʛʘʨʘʥʪʽʾ 
ɺʠʨʽʙ ʧʽʜʣʷʛʘʻ ʛʘʨʘʥʪʽʾ ʟʛʽʜʥʦ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʛʘʨʘʥʪʽʡʥʽʡ ʢʘʨʪʮʽ. ɺʠʨʦʙʥʠʢ ʥʝ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ 
ʧʦʣʦʤʢʠ, ʱʦ ʩʪʘʣʠʩʷ ʚʥʘʩʣʽʜʦʢ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʤʦʥʪʘʞʫ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʝʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚʘʭ ʜʦʚʢʽʣʣʷ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʪʦʱʦ) ʘʙʦ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʤʽʥʘʣʴʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ. 

 



ɼʦʜʘʪʦʢ A ï ʊʘʙʣʠʮʷ ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʊʦʯʦʢ 
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ɼʦʜʘʪʦʢ A ï ʊʘʙʣʠʮʷ ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʊʦʯʦʢ 
 
ʋʚʘʛʘ: ʋ PCH, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʷʢ ʣʦʛʽʯʥʽ ʚʝʣʠʯʠʥʠ (0/1 ʘʙʦ ʅɯ/ʊɸʂ), ʚʠʢʦʨʠʩʪʘʥʦ ʩʢʦʨʦʯʝʥʥʷ ʅ ʷʢ 
ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʽʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʫʣʷ (ʣʦʛʽʯʥʘ 1). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ñʣʦʛʽʯʥʠʡ 0ò 
ʚʠʢʦʨʠʩʪʘʥʦ ʩʢʦʨʦʯʝʥʥʷ L. 
 
ʅʦʤ. PCH ʅʘʟʚʘ  PCH ʌʫʥʢʮʽ̫  / ʟʥʘʯʝʥʥ  ̫/ ʧʨʠʤʽʪʢʠ 

000 Sw.Off (ɺʠʤʢʥʠ) ɿʥʘʯʝʥʥʷ ʟʘʚʞʜʠ ʨʽʚʥʝ L (ʣʦʛʯ̔ʥʠʡ 0) 
001 In.C1 (ɺʭ.C1) ʉʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ ʥʦʤ.1; L = 0 ɺ, ʅ = 24 ɺ 
002 In.C2 (ɺʭ.C2) ʉʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ ʥʦʤ.2; L = 0 ɺ, ʅ = 24 ɺ 
003 In.C3 (ɺʭ.C3) ʉʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ ʥʦʤ.3; L = 0 ɺ, ʅ = 24 ɺ 
004 In.C4 (ɺʭ.C4) ʉʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ ʥʦʤ.4; L = 0 ɺ, ʅ = 24 ɺ 
005 In.C5 (ɺʭ.C5) ʉʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ ʥʦʤ.5; L = 0 ɺ, ʅ = 24 ɺ 
006 In.C6 (ɺʭ.C6) ʉʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ ʥʦʤ.6; L = 0 ɺ, ʅ = 24 ɺ 
007 Sw.On (ɺʚʽʤʢʥʠ) ɿʥʘʯʝʥʥʷ ʟʘʚʞʜʠ ʨʽʚʥʝ ʅ (ʣʦʛʯ̔ʥʘ 1) 
008 F1 ʂʣʘʚh̔ʘ F1 (ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ) ɿʥʘʯʝʥʥʷ = ʟʘʚʞʜʠ 0 
009 F2 ʂʣʘʚʽʰʘ F2 (ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ) ɿʥʘʯʝʥʥʷ = ʟʘʚʞʜʠ 0 
010 F3 ʂʣʘʚʽʰʘ F3 (ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ) ɿʥʘʯʝʥʥʷ = ʟʘʚʞʜʠ 0 

011é019  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥ ̫= ʟʘʚʞʜʠ 0 
020 Err.A0 (ɸʚʘʨ̫̔ ɺʭ.ɸ0) ʅ = ʚʽʜʩʫʪʥʽʩʪʴ ñʞʠʚʫʯʦʛʦ ʥʫʣʷò ʥʘ ɸʥʘʣʦʛʦʚʦʤʫ ɺʭʦʜʽ 0 (ʨʝʞʠʤ 2...10 ɺ, 4...20 ʤA) 
021 Err.A1 (ɸʚʘʨ̫̔ ɺʭ.ɸ1) ʅ = ʚʽʜʩʫʪʥʽʩʪʴ ñʞʠʚʫʯʦʛʦ ʥʫʣʷò ʥʘ ɸʥʘʣʦʛʦʚʦʤʫ ɺʭʦʜʽ 1 (ʨʝʞʠʤ 2...10 ɺ, 4...20 ʤA) 
022 Err.A2 (ɸʚʘʨ̫̔ ɺʭ.ɸ2) ʅ = ʚʽʜʩʫʪʥʽʩʪʴ ñʞʠʚʫʯʦʛʦ ʥʫʣʷò ʥʘ ɸʥʘʣʦʛʦʚʦʤʫ ɺʭʦʜʽ 2 (ʨʝʞʠʤ 2...10 ɺ, 4...20 ʤA) 

023...029  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥʷ = ʟʘʚʞʜʠ 0 
030 Dig. Inp. St 

(ɼʠʩʪʘʥʮʽʡʥʠʡ ʉʪʘʨʪ) 
ʅ =  ɼʠʩʪʘʥʮʽʡʥʝ ʋʧʨʘʚʣʽʥʥʷ (ʮʠʬʨʦʚʽ ʚʭʦʜʠ) ʜʦʟʚʽʣ ʥʘ ʉʊɸʈʊ 
ʎʷ PCH ʧʨʘʮʶʻ ʪʘʢʦʞ ʪʦʜʽ, ʢʦʣʠ ʚʠʙʨʘʥʦ ʥʝ ʪʽʣʴʢʠ ʜʠʩʪʘʥʮʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʘʣʝ 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʥʝ ʨʝʘʛʫʻ, ʢʦʣʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

031 Keyboard S. 
(ʄ̔ ʩʮʝʚʠʡ ʉʪʘʨʪ) 

ʅ = ʄʽʩʮʝʚʝ ʋʧʨʘʚʣʽʥʥʷ (ʇʘʥʝʣʴ) ʜʦʟʚʦʣʷʻ ʥʘ ʉʊɸʈʊ 
ʎʝʡ PCH ʜʽʻ ʪʘʢʦʞ ʪʦʜʽ, ʢʦʣʠ ʚʠʙʨʘʥʦ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʤʽʩʮʝʚʦʛʦ 

032 RS St. 
(ʉʪʘʨʪ RS ) 

ʅ = ʋʧʨʘʚʣʽʥʥʷ ʯʝʨʝʟ ʟʚ'ʷʟʦʢ RS ʜʦʟʚʦʣʷʻ ʥʘ ʉʊɸʈʊ 
ʎʝʡ PCH ʜʽʻ ʪʘʢʦʞ ʪʦʜʽ, ʢʦʣʠ ʚʠʙʨʘʥʦ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ RS 

033 Dig.Inp. Dir 
(ɼʠʩʪʘʥʮʽʡʥʠʡ ʈʝʚʝʨʩ) 

ʅʘʧʨʷʤʦʢ ʨʦʙʦʪʠ ʧʨʠ ɼʠʩʪʘʥʮʽʡʥʦʤʫ ʋʧʨʘʚʣʽʥʥʽ. L = ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʢʦʤ ʟʘʜʘʪʯʠʢʘ, ʅ = 
ʧʨʦʪʠʣʝʞʥʠʡ (ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ ʪʘ ʨʝʞʠʤʫ ʉʪʘʨʪʫ ɼʠʩʪʘʥʮʽʡʥʦʛʦ - 
ʧʘʨʘʤʝʪʨ 2.8) 
ʎʝʡ PCH ʜʽʻ ʪʘʢʦʞ ʪʦʜʽ, ʢʦʣʠ ʚʠʙʨʘʥʦ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

034 Keyb. Dir 
(ʈʝʚʝʨʩ ʤʽʩʮʝʚʠʡ) 

ʅʘʧʨʷʤ ʨʦʙʦʪʠ ʧʨʠ ʋʧʨʘʚʣʽʥʥʽ ʄʽʩʮʝʚʦʤʫ. L = ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʢʦʤ ʟʘʜʘʪʯʠʢʘ, ʅ = 
ʧʨʦʪʠʣʝʞʥʠʡ (ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʢʣʘʚʽʰʽ "ɺʣʽʚʦ" ʘʙʦ "ɺʧʨʘʚʦ") 
ʎʝʡ PCH ʜʽʻ ʪʘʢʦʞ ʪʦʜʽ, ʢʦʣʠ ʚʠʙʨʘʥʦ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʤʽʩʮʝʚʦʛʦ 

035 Dir. (ɿʥʘʢ ʟʘʜʘʪʯʠʢʘ) ɿʥʘʢ ʟʘʜʘʪʯʠʢʘ. (L = ʟʘʜʘʪʯʠʢ ʧʦʟʠʪʠʚʥʠʡ, H = ʟʘʜʘʪʯʠʢ ʥʝʛʘʪʠʚʥʠʡ) 
036 f.Stop 

(ʅʠʞʯʝ f _ʩʪʦʧ) 
H = ʧʝʨʝʪʚʦʨʶʚʘʯ ʟʘʙʣʦʢʦʚʘʥʠʡ ʫ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʟʘʜʘʪʯʠʢ ʥʠʞʯʝ ʟʘ ʯʘʩʪʦʪʫ ʉʊʆʇ, ʷʢʘ 
ʚʠʟʥʘʯʝʥʘ ʧʘʨʘʤʝʪʨʦʤ 2.13. ʎʷ ʬʫʥʢʮʽʷ ʚʢʣʶʯʘʻʪʴʩʷ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʘʨʘʤʝʪʨ 
2.14 = ʊɸʂ 

037 Start 
(ʉʊɸʈʊ) 

H = ʚʢʣʶʯʝʥʝ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʫʧʨʘʚʣʽʥʥʷ ʜʦʟʚʦʣʷʻ ʩʪʘʨʪ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. ɸʣʝ ʮʝ ʥʝ 
ʟʘʚʞʜʠ ʦʟʥʘʯʘʻ, ʱʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʧʨʘʮʶʻ! ʄʦʞʝ ʙʫʪʠ ʚʢʣʶʯʝʥʝ ʦʜʥʝ ʟ ʙʣʦʢʫʚʘʥʴ ʘʙʦ 
ʧʨʠʚʦʜ ʦʙʝʨʪʘʻʪʴʩʷ ʚ ʨʝʞʠʤʽ ʩʘʤʦʚʠʙʽʛʫ ʧʽʩʣʷ ʛʘʣʴʤʫʚʘʥʥʷ (Ramp) (ʙʝʟʧʦʩʝʨʝʜʥʴʦ 
ʧʝʨʝʜ ʟʫʧʠʥʢʦʶ) 

038 Dir. 
(ʈʝʚʝʨʩ) 

ʅʘʧʨʷʤ ʨʦʙʦʪʠ ʧʨʠ ʚʢʣʶʯʝʥʦʤʫ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʫʧʨʘʚʣʽʥʥʽ. L = ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʢʦʤ 
ʟʘʜʘʪʯʠʢʘ, H = ʧʨʦʪʠʣʝʞʥʠʡ = PCH.33 ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, PCH.34 ʜʣʷ 
ʤʽʩʮʝʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, L ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ RS. ʇʨʠ ʽʥʰʠʭ ʫʧʨʘʚʣʽʥʥʷʭ (ʮʝ ʚʠʟʥʘʯʘʶʪʴ 
ʧʘʨʘʤʝʪʨʠ/ʧʦʢʘʞʯʠʢʠ 2.4 ʘʙʦ 2.5) ʻ ʢʦʧʽʻʶ ʟʥʘʯʝʥʥʷ PCH, ʚʠʙʨʘʥʦʛʦ 
ʧʘʨʘʤʝʪʨʦʤ/ʧʦʢʘʞʯʠʢʦʤ 2.6 ʘʙʦ 2.7 

039 A/B Ct 
(ʋʧʨʘʚʣʥ̔ʥ ̫ɸ/ɺ) 

L = ʚʢʣʶʯʝʥʦ ʫʧʨʘʚʣʽʥʥʷ A, H = ʚʢʣʶʯʝʥʦ ʫʧʨʘʚʣʽʥʥʷ B 

040 Ena.RS L = ʟʘʛʘʣʴʥʘ (ʛʝʥʝʨʘʣʴʥʘ) ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʟʚʦʣʫ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʟ RS, H = 
ʜʦʟʚʽʣ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʟ RS. ɿʥʘʯʝʥʥʷ PCH ʻ ʢʦʧʽʻʶ PCH, ʷʢʘ ʚʠʟʥʘʯʝʥʘ 
ʧʘʨʘʤʝʪʨʦʤ/ʧʦʢʘʞʯʠʢʦʤ 4.7. 
ʋ ʨʘʟʽ ʚʠʙʦʨʫ ʫʧʨʘʚʣʽʥʥʷ ʯʝʨʝʟ RS (ʧʘʨ. 2.4 ʘʙʦ 2.5) ʽ ʢʦʣʠ PCH.40 = L, ʪʦ ʚ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʟʘʜʘʪʯʠʢ (zvalue ï PCH.166), ʘ ʪʘʢʦʞ PCH.37 ʽ PCH.38 ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʟʥʘʯʝʥʥʷ 
ʥʫʣʴ. ʗʢʱʦ ʧʘʨʘʤʝʪʨʘʤʠ 2.4 ʘʙʦ 2.5 ʚʠʙʨʘʥʦ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ RS i 
PCH.40 = H, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʝ ʟʦʚʥʽʰʥʻ ʚʠʤʫʰʝʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʦ RS (ʜʠʚ. 
ʨʦʟʜʽʣ 13). 

041 OpPerm 
(ɼʦʟʚʽʣ ʨʦʙʦʪʠ) 

L = ʟʘʛʘʣʴʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʟʚʦʣʫ ʥʘ ʨʦʙʦʪʫ, H = ʻ ʜʦʟʚʦʣʦʤ ʥʘ ʨʦʙʦʪʫ 
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ʅʦʤ. PCH ʅʘʟʚʘ  PCH ʌʫʥʢʮʽʷ / ʟʥʘʯʝʥʥʷ / ʧʨʠʤʽʪʢʠ 

042 Fconst 
(ɺʚʽʤʢʥʝʥʦ  fc) 

H ʢʦʣʠ ʫʚʽʤʢʥʝʥʦ ʟʘʜʘʪʯʠʢ ʧʦʩʪʽʡʥʦʾ ʯʘʩʪʦʪʠ. ɿʘʣʝʞʠʪʴ ʚʽʜ PCH, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ 
ʧʘʨʘʤʝʪʨʘʤʠ 2.30, 2.31 ʪʘ 2.32 

043...058  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥ ̫= ʟʘʚʞʜʠ 0 

059 Pump 6 
(ʅɸʉʆʉ 6) 

ʂʦʥʪʨʦʣʝʨ ʅʘʩʦʩʽʚ. ʅ = ʧʨʘʮʶʻ ʥʘʩʦʩ 6 

060 Disabled (ʅʝʘʢʪʠʚ.) 
K zero (K_ʅʋʃʔ) 

ɿʥʘʯʝʥʥ ̫= ʟʘʚʞʜʠ 0 

061 RUN (ʈʆɹʆʊɸ) H ʢʦʣʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʧʨʘʮʶʻ 
062 READY (ɻʆʊʆɺʀʁ) H ʢʦʣʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʜʦ ʨʦʙʦʪʠ (ʥʝʤʘʻ ʘʚʘʨʽʡ) 
063 FAILURE (ɸɺɸʈɯʗ) H ʢʦʣʠ ʩʪʘʣʘʩʷ ʘʚʘʨʽʷ 
064 NO FAILURE 

(ʅɽ ɸɺɸʈɯʗ) 
H ʢʦʣʠ ʥʝʤʘʻ ʘʚʘʨʽʾ 

065 WARNING 
(ʇʆʇɽʈɽɼɾ.) 

H ʢʦʣʠ ʫʚʽʤʢʥʝʥʦ ʙʫʜʴ-ʷʢʝ ʧʦʧʝʨʝʜʞʝʥʥʷ 

066 WARN+FAIL. 
(ɸɺ.ʘʙʦ ʇʆʇɽʈɽɼɾ.) 

H ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʩʪʘʣʘʩʷ ʘʚʘʨʽʷ ʘʙʦ ʫʚʽʤʢʥʝʥʦ ʧʦʧʝʨʝʜʞʝʥʥʷ 

067 ʉʪʘʥ ʩʫʰʽʥʥʷ H ʢʦʣʠ ʡʜʝ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ 
068 Freq. thrs.1 (ʇʦʨ̔ʛ 1) H = ʇʝʨʝʚʠʱʝʥʘ ʯʘʩʪʦʪʘ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 2.98 
069 Freq. thrs.1 (ʇʦʨ̔ʛ 2) H = ʇʝʨʝʚʠʱʝʥʘ ʯʘʩʪʦʪʘ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 2.99 
070 Freq. ref. (ɿʘʜʘʥʘ f) H ʢʦʣʠ ʝʣʝʢʪʨʦʧʨʠʚʽʜ ʜʦʩʷʛʥʝ ʟʘʜʘʥʦʾ ʯʘʩʪʦʪʠ 
071 Temp. thrs. 

(ʇʦʨʽʛ ʪʝʤʧʝʨʘʪʫʨʠ) 
H = ʪʝʤʧʝʨʘʪʫʨʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʝʨʝʚʠʱʠʣʘ ʧʦʨʽʛ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 
2.100 

072 Wrn.An.In 
(ʇʦʧʝʨʝʜʞ. ʧʨʦ 
ʚʽʜʩʫʪʥʽʩʪʴ ʞʠʚʫʯʦʛʦ 
ʥʫʣʷ) 

H = ʫʚʽʤʢʥʝʥʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʛʥʘʣʫ ʥʘ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʘʭ ʫ ʨʝʞʠʤʽ  
2...10 ɺ 4...20 ʤA  

073 Block 
(ɹʃʆʂʆɺɸʅʆ) 

H = ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʘʙʣʦʢʦʚʘʥʠʡ, ʥʝ ʧʨʘʮʶʻ. 

074 I limit 
(ʆʙʤʝʞʝʥʥʷ ʩʪʨʫʤʫ) 

H = ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʧʝʨʝʙʫʚʘʻ ʫ ʩʪʘʥʽ ʦʙʤʝʞʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʩʪʨʫʤʫ 

075 Brake 
(ɻʘʣʴʤʦ) 

ʅ = ʤʝʭʘʥʽʯʥʝ ʛʘʣʴʤʦ ʧʨʠʟʫʧʠʥʝʥʦ 

076 Pump 1 (ʅɸʉʆʉ 1) ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʘʤʠ. H = ʧʨʘʮʶʻ ʥʘʩʦʩ 1 
077 Pump 2 (ʅɸʉʆʉ 2) ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʘʤʠ. H = ʧʨʘʮʶʻ ʥʘʩʦʩ 2 
078 Pump 3 (ʅɸʉʆʉ 3) ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʘʤʠ. H = ʧʨʘʮʶʻ ʥʘʩʦʩ 3 
079 Pump 4 (ʅɸʉʆʉ 4) ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʘʤʠ. H = ʧʨʘʮʶʻ ʥʘʩʦʩ 4 
080 Pump 5 (ʅɸʉʆʉ 5) ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʘʤʠ. H = ʧʨʘʮʶʻ ʥʘʩʦʩ 5 
081 Relay1 (ʈʝʣʝ 1) ʉʪʘʥ ʨʝʣʝ (ʮʠʬʨʦʚʠʡ ʚʠʭʽʜ) ʥʦʤ. 1. H = ʫʚʽʤʢʥʝʥʦ 
082 Relay2 (ʈʝʣʝ 2) ʉʪʘʥ ʨʝʣʝ (ʮʠʬʨʦʚʠʡ ʚʠʭʽʜ) ʥʦʤ. 2. H = ʫʚʽʤʢʥʝʥʦ 
083 Relay3 (ʈʝʣʝ 3) ʉʪʘʥ ʨʝʣʝ (ʮʠʬʨʦʚʠʡ ʚʠʭʽʜ) ʥʦʤ. 3. H = ʫʚʽʤʢʥʝʥʦ 
084 Relay4 (ʈʝʣʝ 4) ʉʪʘʥ ʨʝʣʝ (ʮʠʬʨʦʚʠʡ ʚʠʭʽʜ) ʥʦʤ. 4. H = ʫʚʽʤʢʥʝʥʦ 

085...089  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥ ̫= ʟʘʚʞʜʠ 0 

090 c.50ms (ʊʘʡʤʝʨ 50 ʤʩ) ʉʠʛʥʘʣ ʪʘʡʤʝʨʘ ʟ ʜʽʘʧʘʟʦʥʦʤ 50 ʤʩ ʪʘ ʥʘʧʦʚʥʝʥʥʷʤ 50 % 
091 clk.1s (ʊʘʡʤʝʨ 1 ʩ) ʉʠʛʥʘʣ ʪʘʡʤʝʨʘ ʟ ʜʽʘʧʘʟʦʥʦʤ 1 ʩʝʢʫʥʜʘ ʪʘ ʥʘʧʦʚʥʝʥʥʷʤ 50 % 
092 c.1min(ʊʘʡʤʝʨ 1ʭʚ) ʉʠʛʥʘʣ ʪʘʡʤʝʨʘ ʟ ʜʽʘʧʘʟʦʥʦʤ 1 ʭʚʠʣʠʥʘ ʪʘ ʥʘʧʦʚʥʝʥʥʷʤ 50 % 
093 clk.1h (ʊʘʡʤʝʨ 1ʛʦʜ) ʉʠʛʥʘʣ ʪʘʡʤʝʨʘ ʟ ʜʽʘʧʘʟʦʥʦʤ 1 ʛʦʜʠʥʘ ʪʘ ʥʘʧʦʚʥʝʥʥʷʤ 50 % 

094...124  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥ ̫= ʟʘʚʞʜʠ 0 
125 RSTout ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʝ timeout ʟʚ'ʷʟʢʫ RS 
126 NO (ʅʋʃʔ) ɿʥʘʯʝʥʥʷ ʟʘʚʞʜʠ ʨʽʚʥʝ 0 
127 YES (ʅɽ ʅʋʃʔ) ɿʥʘʯʝʥʥʷ ʟʘʚʞʜʠ ʨʽʚʥʝ H 

128...132  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥ ̫= ʟʘʚʞʜʠ 0 

133 Keyb. ref. (ɿʘʜʘʪʯʠʢ 
ʢʣʘʚʘ̔ʪʫʨʠ) 

ɿʥʘʯʝʥʥʷ ʤʽʩʮʝʚʦʛʦ ʟʘʜʘʪʯʠʢʘ (ʢʣʘʚʽʘʪʫʨʠ). ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 0.1 ɻʮ. ʥʘʧʨ. 500 = 50.0 
ɻʮ, ʜʽʘʧʘʟʦʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ 2.11 ʪʘ 2.12 

134 In.A0 (ɺʭ̔ʜ A0) ɿʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ ʥʘʧʨʫʛʠ (ʩʪʨʫʤʫ) ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 0. ʈʦʟʜʽʣʴʥʘ 
ʟʜʘʪʥʽʩʪʴ 0.1 %, ʜʽʘʧʘʟʦʥ 0...1000 = 0.0...100.0 %. ɿʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʘ 2.40 

135 In.A1 (ɺʭ̔ʜ A1) ɿʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ ʥʘʧʨʫʛʠ (ʩʪʨʫʤʫ) ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 1. ʈʦʟʜʽʣʴʥʘ 
ʟʜʘʪʥʽʩʪʴ 0.1 %, ʜʽʘʧʘʟʦʥ 0...1000 = 0.0...100.0 %. ɿʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʘ 2.41 

  



ɼʦʜʘʪʦʢ A ï ʊʘʙʣʠʮʷ ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʊʦʯʦʢ 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ  
73 

ʅʦʤ. PCH ʅʘʟʚʘ  PCH ʌʫʥʢʮʽʷ / ʟʥʘʯʝʥʥʷ / ʧʨʠʤʽʪʢʠ 

136 In.A2 (ɺʭ̔ʜ A2) ɿʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ ʥʘʧʨʫʛʠ (ʩʪʨʫʤʫ) ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 2. ʈʦʟʜʽʣʴʥʘ 
ʟʜʘʪʥʽʩʪʴ 0.1 %, ʜʽʘʧʘʟʦʥ 0...1000 = 0.0...100.0 %. ɿʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʘ 2.42 

137 OutPID 
(ɺʠʭ̔ʜ ʇɯɼ) 

ɺʠʭʽʜ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ. ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 0.1 %, ʜʽʘʧʘʟʦʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ 
2.66 ʪʘ 2.67 

138 MotPot (ɿʘʜ. ʄʦʪʦʧʦʪ.) ɿʘʜʘʪʯʠʢ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʘ. ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 0.1 %, ʜʽʘʧʘʟʦʥ 0...1000 = 0.0...100.0 % 
139 RS ref. (ɿʘʜʘʪʯʠʢ RS) ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʯʘʩʪʦʪʠ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʟʚ'ʷʟʢʦʤ RS. ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 0.1 ɻʮ. 

ɿʥʘʢ ʚʠʟʥʘʯʘʻ ʥʘʧʨʷʤʦʢ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 
140 MP-AUX 

(ɼʦʜʘʪʢ. ʄʦʪʦʧʦʪ) 
ɼʦʜʘʪʢʦʚʠʡ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨ. ʊʦʯʥʽʩʪʴ 0.1 %, ʜʽʘʧʘʟʦʥ 0...1000 = 0.0...100.0 % 

141 MP-PID (ʄʦʪʦʧʦʪ. ʇɯɼ) ɿʘʜʘʪʯʠʢ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʘ ʜʣʷ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ 
142 RS PID (ɿʘʜʘʪʯʠʢ ʇɯɼ 

RS) 
ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʟʚ'ʷʟʢʦʤ RS. ɼʦʟʚʽʣ 0.1 %. 

143 Keyb.P 
(ʂʣʘʚ̔ʘʪʫʨʘ ʇɯɼ) 

ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ. ɼʦʟʚʽʣ 0.1 %. 

144 Reference A0 ɿʥʘʯʝʥʥʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 0 ʧʦʤʥʦʞʝʥʝ ʥʘ ʧʘʨʘʤʝʪʨ ʰʢʘʣʠ 2.43 ʡ ʧʣʶʩ offset ï 
ʧʘʨʘʤʝʪʨ 2.46 

145 Reference A1 ɿʥʘʯʝʥʥʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 1 ʧʦʤʥʦʞʝʥʝ ʥʘ ʧʘʨʘʤʝʪʨ ʰʢʘʣʠ 2.44 ʡ ʧʣʶʩ offset ï 
ʧʘʨʘʤʝʪʨ 2.47 

146 Reference A2 ɿʥʘʯʝʥʥʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 2 ʧʦʤʥʦʞʝʥʝ ʥʘ ʧʘʨʘʤʝʪʨ ʰʢʘʣʠ 2.45 ʡ ʧʣʶʩ offset ï 
ʧʘʨʘʤʝʪʨ 2.48 

147 100.0% 
(ʉʊʆ ʇʈʆʎɽʅʊ) 

ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʟʥʘʯʝʥʥʷ 1000 ʚʽʜʧʦʚʽʜʘʻ 100.0 % ʟʘʜʘʪʯʠʢʽʚ 

148 Reference RC 
(ɺʠʭ̔ʜ Kʅ) 

ɺʠʭʽʜ ʧʨʠʩʪʨʦʶ ʥʘʤʦʪʫʚʘʣʴʥʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ ʩʣʫʞʠʪʴ ʜʣʷ ʟʘʚʜʘʥʥʷ ʤʦʤʝʥʪʫ. ɼʦʟʚʽʣ  
0.1 %, ʜʘ̔ʧʘʟʦʥ 0.0...100.0 % 

149 |rpm| 
(ʆʙʝʨʪʠ ʚʽʜʩʦʪʦʢ ABS) 

ɺʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʱʦʜʦ 
ʥʦʤʽʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ. ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 0.1 %. ɿʥʘʯʝʥʥʷ ʙʝʟ 
ʟʥʘʢʘ, ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ. 

150 rpm 
(ʆʙʝʨʪʠ ʚʽʜʩʦʪʦʢ) 

ʊʝʞ, ʘʣʝ ʟʽ ʟʥʘʢʦʤ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ.  
-1000 = -Nʥ, 0 = 0 ʦʙ/ʭʚ, 1000 = Nʥ 

151 f output 
(ʏʘʩʪʦʪʘ ʚʽʜʩʦʪʦʢ) 

ɺʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʭʽʜʥʽʡ ʯʘʩʪʦʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʱʦʜʦ 
ʥʦʤʽʥʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ. ʊʦʯʥʽʩʪʴ 0.1 %. ɿʥʘʯʝʥʥʷ ʙʝʟ ʟʥʘʢʫ, ʥʝ ʟʘʣʝʞʠʪʴ 
ʚʽʜ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ. 

152 Current 
(ʉʪʨʫʤ ʚʽʜʩʦʪʦʢ) 

ɺʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʭʽʜʥʦʤʫ ʩʪʨʫʤʫ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʱʦʜʦ ʥʦʤʽʥʘʣʴʥʦʛʦ 
ʩʪʨʫʤʫ ʜʚʠʛʫʥʘ. ʊʦʯʥʽʩʪʴ 0.1 %. 

153 |Torque| 
(ʄʦʤʝʥʪ ʚʽʜʩʦʪʦʢ ABS) 

ɺʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʤʦʤʝʥʪʫ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʱʦʜʦ 
ʥʦʤʽʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ. ʊʦʯʥʽʩʪʴ 0.1 %. ɿʥʘʯʝʥʥʷ ʙʝʟ ʟʥʘʢʫ (ʟʘʚʞʜʠ ʧʦʟʠʪʠʚʥʝ). 

154 Torque 
(ʄʦʤʝʥʪ ʚʽʜʩʦʪʦʢ) 

ɺʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʤʦʤʝʥʪʫ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʱʦʜʦ 
ʥʦʤʽʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ. ʊʦʯʥʽʩʪʴ 0.1 %. ɿʥʘʯʝʥʥʷ ʽʟ ʧʦʟʠʪʠʚʥʠʤ ʟʥʘʢʦʤ ʦʟʥʘʯʘʻ, ʱʦ 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʻ ʜʚʠʛʫʥ, ʘ ʥʝʛʘʪʠʚʥʠʤ ï ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʛʘʣʴʤʫʻ 
ʜʚʠʛʫʥ. 

155 Power 
(ʇʦʪʫʞʥʽʩʪʴ ʚʽʜʩʦʪʦʢ) 

ɺʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʭʽʜʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ 
ʱʦʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ. ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 0.1 %. ɿʥʘʯʝʥʥʷ ʽʟ ʧʦʟʠʪʠʚʥʠʤ 
ʟʥʘʢʦʤ ʦʟʥʘʯʘʻ, ʱʦ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʻ ʜʚʠʛʫʥ, ʘ ʥʝʛʘʪʠʚʥʠʤ ï ʧʝʨʝʪʚʦʨʶʚʘʯ 
ʯʘʩʪʦʪʠ ʛʘʣʴʤʫʻ ʜʚʠʛʫʥ. 

156 U.Motor 
(U ʜʚʠʛʫʥʘ ʚʽʜʩʦʪʦʢ) 

ɺʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʭʽʜʥʽʡ ʥʘʧʨʫʟʽ ʜʚʠʛʫʥʘ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʱʦʜʦ ʡʦʛʦ 
ʥʦʤʽʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ. ʊʦʯʥʽʩʪʴ 0.1 %. ɿʥʘʯʝʥʥʷ ʙʝʟ ʟʥʘʢʘ (ʟʘʚʞʜʠ ʧʦʟʠʪʠʚʥʝ). 

157 PIDerr 
(ʇʦʤʠʣʢʘ ʇɯɼ) 

ɿʥʘʯʝʥʥʷ ʯʠʥʥʦʾ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʦʤʠʣʢʠ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ (ʇʦʤʠʣʢʘ = ɺʭʽʜ ʇɯɼ ï 
ɿʘʜʘʪʯʠʢ ʇɯɼ). ʊʦʯʥʽʩʪʴ 0.1 % 

158 RefPID 
(ɿʘʜʘʪʯʠʢ ʇɯɼ) 

ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ï ʂʦʧʽʷ PCH.142 ʜʣʷ ʟʘʚʜʘʥʥʷ ʇɯɼ ʟ RS ʘʙʦ PCH.143 
ʜʣʷ ʟʘʚʜʘʥʥʷ ʇɯɼ ʟ ʧʘʥʝʣʽ, ʘʙʦ ʢʦʧʽʷ ʽʥʰʦʛʦ PCH ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʨʘʤʝʪʨʫ 2.70 

159 T.Ths. (ʊʝʤʧʝʨʘʪʫʨʘ 
ʜʚʠʛʫʥʘ) 

ʈʦʟʨʘʭʦʚʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʚʠʛʫʥʘ ʫ %, ʪʦʯʥʽʩʪʴ 0.1 %. 

160 In.PID (ɺʭ̔ʜ ʇɯɼ) ɿʥʘʯʝʥʥʷ ʚʭʦʜʫ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ï ʩʣʫʞʠʪʴ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʩʠʛʥʘʣʫ ʨʝʛʫʣʴʦʚʘʥʦʛʦ 
ʧʨʦʮʝʩʫ. ʎʝ ʢʦʧʽʷ PCH, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 2.61 

161 R.Pump 
(ɿʘʜʘʪʯʠʢ SP) 

ɺʠʭʽʜ ʟʘʜʘʪʯʠʢʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʽʚ. ʋ ʨʝʞʠʤʽ ʨʦʙʦʪʠ SP ʙʝʟ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ 
ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ PCH ʤʘʻ ʙʫʪʠ ʚʠʙʨʘʥʦ ʷʢ ʛʦʣʦʚʥʠʡ ʟʘʜʘʪʯʠʢ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ (ʧʘʨʘʤʝʪʨ 
2.2 ʘʙʦ 2.3) 

162 n.proc 
(ʐʚʠʜʢ. ʧʨʦʮʝʩʫ) 

ʐʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ. ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ PCH ʧʦʚ'ʷʟʘʥʦ ʟ ʰʚʠʜʢʽʩʪʶ ʜʚʠʛʫʥʘ, ʱʦ ʜʽʻ ʚ ʜʘʥʠʡ 
ʤʦʤʝʥʪ, ʽ ʩʢʣʘʜʦʚʦʾ ʰʢʘʣʠ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 4.25. ʉʣʫʞʠʪʴ ʜʣʷ ʧʝʨʝʨʘʭʫʥʢʫ 
ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʥʘ ʚʠʭʽʜʥʫ ʚʝʣʠʯʠʥʫ (ʥʘʧʨ. ʤ/ʩ). 

163 RefTrq 
(ɿʘʜʘʪʯʠʢ ʤʦʤʝʥʪʫ) ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʤʦʤʝʥʪʫ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ). ʂʦʧʽʷ PCH, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʘʨʘʤʝʪʨʘʤʠ 2.9 ʘʙʦ 2.10. ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 0.1 %, ʜʽʘʧʘʟʦʥ 0.0...100.0 %. 
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164 Ref.A 
(ɿʘʜʘʪʯʠʢ ɸ) 

ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ A ʚʠʙʨʘʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 2.2. ʊʦʯʥʽʩʪʴ 0.1 ɻʮ, ʟʥʘʯʝʥʥʷ ʟʽ ʟʥʘʢʦʤ. 

165 Ref.B 
ɿʘʜʘʪʯʠʢ ɺ 

ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ɺ ʚʠʙʨʘʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 2.3. ʊʦʯʥʽʩʪʴ 0.1 ɻʮ, ʟʥʘʯʝʥʥʷ ʟʽ ʟʥʘʢʦʤ. 

166 O. ref 
(ɿʘʜʘʪʯʠʢ) 

ɺʠʭʽʜ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ - ʦʩʪʘʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʯʘʩʪʦʪʠ, ʟʥʘʯʝʥʥʷ ʟʽ ʟʥʘʢʦʤ, ʱʦ 
ʚʠʟʥʘʯʘʻ ʥʘʧʨʷʤ ʦʙʝʨʪʘʥʥʷ (ʧʣʶʩ = ʚʧʨʘʚʦ, ʤʽʥʫʩ = ʚʣʽʚʦ). ʊʦʯʥ̔ʩʪʴ 0.1 ɻʮ. 

167 Ref. 
(ɿʘʜʘʪʯʠʢ ABS ) 

ɺʠʭʽʜ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ ï ʦʩʪʘʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʯʘʩʪʦʪʠ, ʟʥʘʯʝʥʥʷ ʙʝʟ ʟʥʘʢʫ 
(ʟʘʚʞʜʠ ʧʦʟʠʪʠʚʥʠʡ). ʊʦʯʥ̔ʩʪʴ 0.1 ɻʮ. 

168 fConst1 (f ʧʦʩʪ.1) ʇʦʩʪ̔ʡʥʘ ʯʘʩʪʦʪʘ ʥʦʤ. 1, ʢʦʧʽ̫ ʧʘʨʘʤʝʪʨʫ 2.33 

169 fConst2 (f ʧʦʩʪ.2) ʇʦʩʪʽʡʥʘ ʯʘʩʪʦʪʘ ʥʦʤ. 2, ʢʦʧʽ̫ ʧʘʨʘʤʝʪʨʫ 2.34 

170 fConst3 (f ʧʦʩʪ.3) ʇʦʩʪʽʡʥʘ ʯʘʩʪʦʪʘ ʥʦʤ. 3, ʢʦʧʽ̫ ʧʘʨʘʤʝʪʨʫ 2.35 

171 fConst4 (f ʧʦʩʪ.4) ʇʦʩʪʽʡʥʘ ʯʘʩʪʦʪʘ ʥʦʤ. 4, ʢʦʧʽ̫ ʧʘʨʘʤʝʪʨʫ 2.36 

172 fConst5 (f ʧʦʩʪ.5) ʇʦʩʪʽʡʥʘ ʯʘʩʪʦʪʘ ʥʦʤ. 5, ʢʦʧʽ̫ ʧʘʨʘʤʝʪʨʫ 2.37 

173 fConst6 (f ʧʦʩʪ.6) ʇʦʩʪʽʡʥʘ ʯʘʩʪʦʪʘ ʥʦʤ. 6, ʢʦʧʽ̫ ʧʘʨʘʤʝʪʨʫ 2.38 

174 fConst7 (f ʧʦʩʪ.7) ʇʦʩʪʽʡʥʘ ʯʘʩʪʦʪʘ ʥʦʤ. 7, ʢʦʧʽ̫ ʧʘʨʘʤʝʪʨʫ 2.39 

175 Last.f ʉʝʨʝʜʥʷ ʯʘʩʪʦʪʘ 

176 f% ABS 
(f Ramp ʚʽʜʩʦʪʦʢ ABS) 

ɿʥʘʯʝʥʥʷ PCH.166, ʧʝʨʝʨʘʭʦʚʘʥʝ ʫ % ʱʦʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʜʚʠʛʫʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
ʜʽʾ ʧʨʦʮʝʜʫʨ ʧʨʠʩʢʦʨʝʥʥʷ/ʫʧʦʚʽʣʴʥʝʥʥʷ (ramp). ʊʦʯʥʽʩʪʴ 0.1 %. ɼʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ U/f 
ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ PCH ʚʽʜʧʦʚʽʜʘʻ ʚʠʭʽʜʥʽʡ ʯʘʩʪʦʪʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʱʦ ʜʽʻ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ. 
ɿʥʘʯʝʥʥʷ ʙʝʟ ʟʥʘʢʫ (ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ). 

177 En.CNT ɿʥʘʯʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʦʙʝʨʪʽʚ 

178 UR1 (ɿʉ1) ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʉʧʦʞʠʚʘʯʘ ʥʦʤ. 1. 

179 UR2 (ɿʉ2) ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʉʧʦʞʠʚʘʯʘ ʥʦʤ. 2. 

180 UR3 (ɿʉ3) ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʉʧʦʞʠʚʘʯʘ ʥʦʤ. 3. 

181 UR4 (ɿʉ4) ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʉʧʦʞʠʚʘʯʘ ʥʦʤ. 4. 

182 fA% fn (fʟA_ʚʽʜʩʦʪʦʢ) ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ PCH.164 (ɿʘʜʘʪʯʠʢ A), ʧʝʨʝʨʘʭʦʚʘʥʠʡ ʜʦ ʚʽʜʥʦʩʥʦʾ ʚʝʣʠʯʠʥʠ 
(ʚʽʜʥʝʩʝʥʦʾ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʜʚʠʛʫʥʘ). ɿʥʘʯʝʥʥʷ ʙʝʟ ʟʥʘʢʫ, ʪʦʯʥʽʩʪʴ 0.1 %. 

183 fB% fn (fʟB_ʚʽʜʩʦʪʦʢ) ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ PCH.165 (ɿʘʜʘʪʯʠʢ ɺ), ʧʝʨʝʨʘʭʦʚʘʥʠʡ ʜʦ ʚʽʜʥʦʩʥʦʾ ʚʝʣʠʯʠʥʠ 
(ʚʽʜʥʝʩʝʥʦʾ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʜʚʠʛʫʥʘ). ɿʥʘʯʝʥʥʷ ʙʝʟ ʟʥʘʢʫ, ʪʦʯʥʽʩʪʴ 0.1 %. 

184 fZ% fn (fʟ_ ʚʽʜʩʦʪʦʢ) ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ PCH.166 (ɿʘʜʘʪʯʠʢ), ʧʝʨʝʨʘʭʦʚʘʥʠʡ ʜʦ ʚʽʜʥʦʩʥʦʾ ʚʝʣʠʯʠʥʠ 
(ʚʽʜʥʝʩʝʥʦʾ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʜʚʠʛʫʥʘ). ɿʥʘʯʝʥʥʷ ʙʝʟ ʟʥʘʢʫ, ʪʦʯʥʽʩʪʴ 0.1 %. 

185 f.Ramp ʊʘʢʘ ʩʘʤʘ, ʷʢ ʽ PCH.176 ʪʽʣʴʢʠ ʚ [ɻʮ] ʽ ʟʽ ʟʥʘʢʦʤ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ. 

186 fZ%(1) / fʟ% (1) ɺʝʣʠʯʠʥʘ ʚʽʜʧʦʚʽʜʘʻ PCH.166 (ɿʘʜʘʪʯʠʢ) ʧʝʨʝʨʘʭʦʚʘʥʘ ʱʦʜʦ f ʤʽʥ ʽ f ʤʘʢʩ. ɺʝʣʠʯʠʥʘ ʟʽ 
ʟʥʘʢʦʤ, ʪʦʯʥʽʩʪʴ 0.1% 

187 fZ%(2) / Fʟ% (2) ʊʘʢʦʞ, ʟ ʫʪʦʯʥʝʥʥʷʤ, ʱʦ ʚʝʣʠʯʠʥʘ ʥʝ ʚʨʘʭʦʚʫʻ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ. ʊʦʯʥʽʩʪʴ 0.1 % 

188 fZ.Min  
(f ʤ̔ʥ. ʟʘʜʘʪʯʠʢʘ) 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʯʘʩʪʦʪʠ ï ʢʦʧʽʷ ʧʘʨʘʤʝʪʨʘ 2.11. ʊʦʯʥʽʩʪʴ 0.1 ɻʮ. 
ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ (ʫ %) ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 2.2 ʘʙʦ 2.3, ʧʝʨʝʨʘʭʦʚʫʻʪʴʩʷ ʧʦ 
ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʦʯʥʦʩʪʽ 0.1 ɻʮ ʟ ʫʨʘʭʫʚʘʥʥʷʤ f ʤ̔ʥ. i f ʤʘʢʩ. 0.0 % = f ʤʥ̔. 100.0 % = f ʤʘʢʩ. 

189 FZ.Max 
(F ʤʘʢʩ. ʟʘʜʘʪʯʠʢʘ) 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ ʯʘʩʪʦʪʠ - ʢʦʧʽʷ ʧʘʨʘʤʝʪʨʘ 2.12. ʊʦʯʥʽʩʪʴ 0.1 ɻʮ. 
ɿʥʘʯʝʥʥʷ ʟʘʜʘʪʯʠʢʘ (ʫ %) ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 2.2 ʘʙʦ 2.3, ʧʝʨʝʨʘʭʦʚʫʻʪʴʩʷ ʧʦ 
ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʦʯʥʦʩʪʽ 0.1 ɻʮ ʟ ʫʨʘʭʫʚʘʥʥʷʤ, ʦɦ fmin i fmax. 0.0 % = fmin, 100.0 % = fmax 

190 RTCmin ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʫʘʣʴʥʽʡ ʭʚʠʣʠʥʽ ʜʦʙʠ. ʄʝʞʽ 0 ... 1439 (ʩʪʦʩʫʻʪʴʩʷ ʚʠʨʦʙʽʚ 
ʦʩʥʘʱʝʥʠʭ ʦʧʮʽʦʥʘʣʴʥʠʤ ʤʦʜʫʣʝʤ RTC).  

191 RTCdoy ɿʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʫʘʣʴʥʦʤʫ ʜʥʶ ʚ ʨʦʮʽ. ʄʝʞʽ 1..365 (ʩʪʦʩʫʻʪʴʩʷ ʚʠʨʦʙʽʚ 
ʦʩʥʘʱʝʥʠʭ ʦʧʮʽʦʥʘʣʴʥʠʤ ʤʦʜʫʣʝʤ RTC).  

192 RTCdom ɿʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʫʘʣʴʥʦʤʫ ʜʥʶ ʚ ʨʦʮʽ. ʄʝʞʽ 1..31 (ʩʪʦʩʫʻʪʴʩʷ ʚʠʨʦʙʽʚ 
ʦʩʥʘʱʝʥʠʭ ʦʧʮʽʦʥʘʣʴʥʠʤ ʤʦʜʫʣʝʤ RTC).  

193 pump 
(ʥʘʩʦʩ) 

ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʥʘʩʦʩʫ, ʱʦ ʧʨʘʮʶʻ ʟʘʨʘʟ. ʄʝʞʽ 0...4 

194 motor (ʜʚʠʛ.) ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʜʚʠʛʫʥʫ, ʱʦ ʧʨʘʮʶʻ ʟʘʨʘʟ. ʄʝʞʽ 0...4 

195 ʏʘʩ ʜʦ ʢʽʥʮʷ ʩʫʰʽʥʥʷ ʏʘʩ, ʱʦ ʟʘʣʠʰʠʚʩʷ ʜʦ ʢʽʥʮʷ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ [ʫ ʭʚʠʣʠʥʘʭ] - ʝʢʚʽʚʘʣʝʥʪ ʧʘʨ. 0.38 

196..197  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥ ̫= ʟʘʚʞʜʠ 0 

198 r.n% (ʫ.n%) ɺʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʽʡ ʰʚʠʜʢʦʩʪʽ ʜʚʠʛʫʥʘ ʱʦʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ 
ʦʙʝʨʪʘʥʥʷ. 

199 |r.n%| (|ʫ.n%|) ɺʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʽʡ ʰʚʠʜʢʦʩʪʽ ʜʚʠʛʫʥʘ ʱʦʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ 
ʦʙʝʨʪʘʥʥʷ. ɺʝʣʠʯʠʥʘ ʙʝʟ ʟʥʘʢʘ (ʟʘʚʞʜʠ ʧʦʟʠʪʠʚʥʘ). 
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ʅʦʤ. PCH ʅʘʟʚʘ  PCH ʌʫʥʢʮʽʷ / ʟʥʘʯʝʥʥʷ / ʧʨʠʤʽʪʢʠ 

200..205  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥ ̫= ʟʘʚʞʜʠ 0 

206 f.code (ʢʦʜ ʘʚ.) ɿʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʦʜʫ ʘʚʘʨʽʾ. 

207 w.code (ʢʦʜ ʧʦʧʝʨ.) ɿʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʦʜʫ ʧʦʧʝʨʝʜʞʝʥʥʷ. 

208..217  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥ ̫= ʟʘʚʞʜʠ 0  

218 d wind (d ʥʘʤ.) ɿʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʫʘʣʴʥʦʤʫ ʜʽʘʤʝʪʨʫ ʥʘʤʦʪʢʠ.  

219..221  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥʷ = ʟʘʚʞʜʠ 0  

222 f InC3 (f ɺʭ.C3) ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʝ ʯʘʩʪʦʪʽ ʥʘ ʮʠʬʨʦʚʦʤʫ ʚʭʦʜʽ ɺʭ.C3 

223 f InC4 (f ɺʭ.C4) ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʝ ʯʘʩʪʦʪʽ ʥʘ ʮʠʬʨʦʚʦʤʫ ʚʭʦʜʽ ɺʭ.C4  

224 f InC5 (f ɺʭ.C5) ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʝ ʯʘʩʪʦʪʽ ʥʘ ʮʠʬʨʦʚʦʤʫ ʚʭʦʜʽ ɺʭ.C5  

225 f InC6 (f ɺʭ.C6) ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʝ ʯʘʩʪʦʪʽ ʥʘ ʮʠʬʨʦʚʦʤʫ ʚʭʦʜʽ ɺʭ.C6  

226..227  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥʷ = ʟʘʚʞʜʠ 0  

228 outPIn (reg n) ɿʥʘʯʝʥʥʷ ʚʠʭʦʜʫ ʨʝʛʫʣʷʪʦʨʘ ʰʚʠʜʢʦʩʪʽ 

229 T ref (ref.m.) ɿʥʘʯʝʥʥʷ ʚʠʭʦʜʫ ʨʝʛʫʣʷʪʦʨʘ ʤʦʤʝʥʪʫ 

230..237  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥʷ = ʟʘʚʞʜʠ 0  

238 ENCpos ɿʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʦʯʥʽʡ ʧʦʟʠʮʽʾ ʝʥʢʦʜʝʨʘ 

239 ENCref ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʝ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʧʦʟʠʮʽʾ ʝʥʢʦʜʝʨʘ 

240 ENCdif ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʝ ʚʽʜʭʠʣʝʥʥʶ ʤʽʞ ʧʦʪʦʯʥʦʶ ʧʦʟʠʮʽʻʶ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʧʦʟʠʮʽʻʶ 
ʝʥʢʦʜʝʨʘ 

241..255  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥʷ = ʟʘʚʞʜʠ 0 

PCH ʚʙʫʜʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ PLC 

256 BL. 1 (ɹʃʆʂ ʥʦʤ.1) ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ PLC. ɺʠʭʽʜ ʋʥʽʚʝʨʩʘʣʴʥʦʛʦ ɹʣʦʢʫ ʥʦʤ. 1. ɿʘʣʝʞʠʪʴ ʚʽʜ ʬʫʥʢʮʽʾ, ʷʢʫ 
ʚʠʢʦʥʫʻ ʙʣʦʢ. ɿʥʘʯʝʥʥʷ ʤʦʞʝ ʚʠʤʽʨʶʚʘʪʠʩʷ ʚʽʜ 0 ʜʦ 65535. 

257 BL. 2 (ɹʃʆʂ ʥʦʤ. 2) ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ PLC. ɺʠʭʽʜ ʋʥʽʚʝʨʩʘʣʴʥʦʛʦ ɹʣʦʢʫ ʥʦʤ. 2. ɿʘʣʝʞʠʪʴ ʚʽʜ ʬʫʥʢʮʽʾ, ʷʢʫ 
ʚʠʢʦʥʫʻ ʙʣʦʢ. ɿʥʘʯʝʥʥʷ ʤʦʞʝ ʚʠʤʽʨʶʚʘʪʠʩʷ ʚʽʜ 0 ʜʦ 65535. 

258...303 BL. 3...48 
(ɹʃʆʂ ʥʦʤ. 3...48) 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ PLC. ɺʠʭʽʜ ʋʥʽʚʝʨʩʘʣʴʥʦʛʦ ɹʣʦʢʫ ʥʦʤ. 3é48. ɿʘʣʝʞʠʪʴ ʚʽʜ ʬʫʥʢʮʽʾ, 
ʷʢʫ ʚʠʢʦʥʫʻ ʙʣʦʢ. ɿʥʘʯʝʥʥʷ ʤʦʞʝ ʚʠʤʽʨʶʚʘʪʠʩʷ ʚʽʜ 0 ʜʦ 65535. 

304 Seq. 1 
(ʉɽʂɺɽʅʉʆʈ ʉʊ. 1) 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ PLC. ʇʨʠʩʪʨʽʡ ʩʝʢʚʝʥʩʦʨʘ. ɿʥʘʯʝʥʥʷ H = ʨʦʙʦʯʠʡ ʩʪʘʥ 1 (ʟʥʘʯʝʥʥʷ H 
ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʣʠʰʝ ʦʜʠʥ ʽʟ PCH.304...311 ʽ ʣʠʰʝ ʟʘ ʫʤʦʚʠ, ʱʦ 
ʩʝʢʚʝʥʩʦʨ ʚʢʣʶʯʝʥʠʡ) 

305 Seq. 2 
(ʉɽʂɺɽʅʉʆʈ ʉʊ. 2) 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ PLC. ʇʨʠʩʪʨʽʡ ʩʝʢʚʝʥʩʦʨʘ. ɿʥʘʯʝʥʥʷ H = ʨʦʙʦʯʠʡ ʩʪʘʥ 2 

306...311 Seq. 3...8(ʉɽʂɺɽʅʉʆʈ 
ʉʊ. 3...8) 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ PLC. ʇʨʠʩʪʨʽʡ ʩʝʢʚʝʥʩʦʨʘ. ɿʥʘʯʝʥʥʷ H = ʨʦʙʦʯʠʡ ʩʪʘʥ 3...8 

312 Seq.N (ʉɽʂɺɽʅʉʆʈ 
ʅʆʄɽʈ ʉɽʂɺ.) 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ PLC. ʇʨʠʩʪʨʽʡ ʩʝʢʚʝʥʩʦʨʘ. ʅʦʤʝʨ ʨʦʙʦʯʦʛʦ ʩʪʘʥʫ. ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ 
PCH ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʜʽʘʧʘʟʦʥ 0...7. (0 = ʉʊ. 1...7 = ʉʊ. 8) 

313 Mux 1 
(ʄʋʃʔʊʀʇʃɽʂʉʆʈ 1) 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ PLC. ɺʠʭʽʜ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ 1. ɿʥʘʯʝʥʥʷ = L, ʢʦʣʠ ʤʫʣʴʪʠʧʣʝʢʩʦʨ1 
ʚʠʤʢʥʝʥʦ. 

314 Mux 2 
(ʄʋʃʔʊʀʇʃɽʂʉʆʈ 2) 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ PLC. ɺʠʭʽʜ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ 2. ɿʥʘʯʝʥʥʷ = L, ʢʦʣʠ ʤʫʣʴʪʠʧʣʝʢʩʦʨ1 
ʚʠʤʢʥʝʥʦ. 

315 CSU (ɺʠʭ̔ʜ ɹʌʂ) ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ PLC. ɺʠʭʽʜ Y ɹʣʦʢʫ ʌʦʨʤʫʚʘʥʥʷ ʂʨʠʚʦʾ (ɹʌʂ) XŸY 

316...319  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥ ̫= ʟʘʚʞʜʠ 0 

320 CO. 1 (ʇʆʉʊ. 1) ʇʦʩʪʽʡʥʘ ʚʝʣʠʯʠʥʘ ʥʦʤ. 1. ʄʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʩʢʣʘʜʦʚʘ ʫ ʨʦʟʨʘʭʫʥʢʘʭ, ʱʦ 
ʚʠʨʦʙʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋʥʽʚʝʨʩʘʣʴʥʠʭ ɹʣʦʢʽʚ. ʎʝ ʢʦʧʽʷ ʧʘʨʘʤʝʪʨʫ 5.120 

321 CO. 2 (ʇʆʉʊ. 2) ʇʦʩʪʽʡʥʘ ʚʝʣʠʯʠʥʘ ʥʦʤ. 2. ʄʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʩʢʣʘʜʦʚʘ ʫ ʨʦʟʨʘʭʫʥʢʘʭ, ʱʦ 
ʚʠʨʦʙʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋʥʽʚʝʨʩʘʣʴʥʠʭ ɹʣʦʢʽʚ. ʎʝ ʢʦʧʽʷ ʧʘʨʘʤʝʪʨʘ 5.121 

322...343 CO 3..24 (ʇʆʉʊ. 3...24) ʇʦʩʪʽʡʥʘ ʚʝʣʠʯʠʥʘ ʥʦʤ. 3...24. ʄʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʩʢʣʘʜʦʚʘ ʫ ʨʦʟʨʘʭʫʥʢʘʭ, ʱʦ 
ʚʠʨʦʙʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋʥʽʚʝʨʩʘʣʴʥʠʭ ɹʣʦʢʽʚ. ʎʝ ʢʦʧʽʷ ʧʘʨʘʤʝʪʨʫ 5.122...5.143 

344...383  ʈʝʟʝʨʚ. ɿʥʘʯʝʥʥ ̫= ʟʘʚʞʜʠ 0 

384...447 PCH RS 1...64 ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʊʦʯʢʠ, ʷʢʽ ʜʦʩʪʫʧʥʽ ʜʣʷ ʟʘʧʠʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚ'ʷʟʢʫ RS. ɭ ʤʦʞʣʠʚʽʩʪʴ 
ʟʦʚʥʽʰʥʴʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʟʥʽʤʘʻ ʜʘʥʽ ʟ ʮʠʭ PCH 

448...511 PCH EXT 1...64 PCH, ʷʢʽ ʧʝʨʝʜʙʘʯʝʥʽ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʰʠʨʶʚʘʣʴʥʦʛʦ 
ʤʦʜʫʣʷ (ʜʦʜʘʪʢʦʚʽ ʚʭ/ʚʠʭ ʘʥʘʣʦʛʦʚʽ, ʮʠʬʨʦʚʽ ʪʦʱʦ). 
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ɼʦʜʘʪʦʢ B ï ʊʘʙʣʠʮʷ ʌʫʥʢʮʽʡ ʋʥʽʚʝʨʩʘʣʴʥʠʭ ɹʣʦʢʽʚ 
 
ʂʦʞʝʥ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʙʣʦʢ ʤʘʻ 3 ʚʭʦʜʠ, ʧʦʟʥʘʯʝʥʽ A, B ʪʘ C. ʎʽ ʚʭʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʢʘʞʯʠʢʘʤʠ ʯʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʋ 
ʪʘʙʣʠʮʽ, ʥʘʚʝʜʝʥʽʡ ʥʠʞʯʝ, ʧʨʠʡʥʷʪʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʪʠʧʫ: A (ʚʝʣʠʢʘ ʙʫʢʚʘ A) ʦʟʥʘʯʘʻ, ʱʦ ʚʭʽʜ A ʻ ʧʘʨʘʤʝʪʨʦʤ (ʡʦʤʫ 
ʧʨʠʧʠʩʫʻʪʴʩʷ ʷʢʘʩʴ ʚʝʣʠʯʠʥʘ), ʥʘʪʦʤʽʩʪʴ a (ʤʘʣʝʥʴʢʘ ʙʫʢʚʘ a) ʦʟʥʘʯʘʻ, ʱʦ ʚʭʽʜ a ʻ ʧʦʢʘʞʯʠʢʦʤ (ʚʢʘʟʫʻ ʥʘ PCH, ʱʦ 
ʤʽʩʪʠʪʴ ʚʭʽʜʥʝ ʟʥʘʯʝʥʥʷ). ʊʘʢ ʩʘʤʦ ʧʦʟʥʘʯʝʥʽ ʚʭʦʜʠ B ʽ C. 
 
ʋʚʘʛʘ: ɺ OUT, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʷʢ ʣʦʛʽʯʥʽ ʟʥʘʯʝʥʥʷ (0/1 ʘʙʦ ʅɯ/ʊɸʂ) ʚʠʢʦʨʠʩʪʘʥʦ ʩʢʦʨʦʯʝʥʥʷ H ʜʣʷ 
ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʽʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʫʣʷ (ʣʦʛʽʯʥʘ 1). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ñʣʦʛʽʯʥʠʡ 0ò 
ʚʠʢʦʨʠʩʪʘʥʦ ʩʢʦʨʦʯʝʥʥʷ L. 
 
ʅʦʤ.ʬʫʥʢʮʽʾ ɺʠʭ̔ʜ (OUT ʙʣʦʢʫ) = ʆʧʠʩ 

0 a ɺʠʭ̔ʜ OUT ʙʣʦʢʫ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʭʦʜʦʤ. ʎʝ ʩʣʫʛʫʻ ʜʣʷ 
ʢʦʧʽʶʚʘʥʥʷ ʟʥʘʯʝʥʴ, ʷʢʽ ʰʚʠʜʢʦ ʟʤʽʥʶʶʪʴʩʷ ï ʧʨʦʪʷʛʦʤ 10 ʤʩ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ 
ʮʴʦʛʦ ʙʣʦʢʫ ʟʥʘʯʝʥʥʷ ʚʠʭʦʜʫ OUT ʥʝ ʟʤʽʥʠʪʴʩʷ, ʘ ʟʘ ʮʝʡ ʯʘʩ ʚʭʽʜʥʝ ʟʥʘʯʝʥʥʷ 
ʤʦʞʝ ʚʞʝ ʟʤʽʥʠʪʠʩʷ. 

1 a + b + c ɺʠʭ̔ʜ ʙʣʦʢʫ OUT ʻ ʩʫʤʦʶ ʪʨʴʦʭ ʧʦʢʘʞʯʠʢʽʚ a, b  ̔c 
2 a * b / c ɺʠʭ̔ʜ ʙʣʦʢʫ OUT ʻ ʜʦʙʫʪʢʦʤ ʘ* b ʧʦʜʽʣʝʥʝ ʥʘ ʚʝʣʠʯʠʥʫ c 
3 NEG (a + b) ɺʠʭ̔ʜ ʙʣʦʢʫ OUT = - (a+ b) ( ʥ̔ʚʝʨʩʽ̫ ʩʫʤʠ) 
4 ABS (a + b) ɺʠʭ̔ʜ ʙʣʦʢʫ OUT = ʤʦʜʫʣʴ (a+ b) 
5 a + b - c ɺʠʭ̔ʜ ʙʣʦʢʫ OUT = a+ b- c 
6 b Ò a Ò c ʆʙʤʝʞʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʚʠʭʦʜʫ. ɺʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʙʣʦʢʫ OUT ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ 

b(ʤʽʥʽʤʫʤ) ʽ c(ʤʘʢʩʠʤʫʤ) ʟʛʽʜʥʦ ʟ ʟʘʣʝʞʥʦʩʪʷʤʠ, ʦʧʠʩʘʥʠʤʠ ʥʠʞʯʝ: 
ʷʢʱʦ (a<b) ŸOUT = b 
ʷʢʱʦ (aÓb) i (aÒc) ŸOUT = a 
ʷʢʱʦ (a>c) ŸOUT = c 

7 B Ò a Ò C ʊʘʢʦʞ, ʘʣʝ B ʽ C ʻ ʧʦʩʪʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 
8 a + B OUT = a+ B, B  ̒ʧʘʨʘʤʝʪʨʦʤ (ʥʘʧʨ. ʇʽʜʩʫʤʦʚʫʚʘʥʥʷ ʧʦʩʪʽʡʥʦʛʦ offsetu) 
9 ʗʢʱʦ c = H, ʪʦ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ OUT = b 
ʗʢʱʦ c = L, ʪʦ ʚ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ OUT = a 

ʄʫʣʴʪʠʧʣʝʢʩʦʨ 1 ʟ 2. ʉʪʘʥ ʣʦʛʽʯʥʦʛʦ ʚʭʦʜʫ ʚʠʨʽʰʫʻ ʧʨʦ ʚʠʙʽʨ ʚʠʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ a 
ʘʙʦ b. 

  
10 ʗʢʱʦ (a ÓB) ʪʦ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ OUT = a 
ʗʢʱʦ (a <B) ʪʦ ʚ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ OUT = c 

ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʚʭʦʜʫ a ʜʦʨʽʚʥʶʻ ʘʙʦ ʚʠʱʝ ʟʘ ʧʦʨʽʛ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʭʦʜʦʤ B, 
ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʚʠʭʦʜʽ ʙʫʜʝ ʧʨʠʧʠʩʘʥʦ ʟʥʘʯʝʥʥʷ a. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʚʭʦʜʫ a 
ʜʦʨʽʚʥʶʻ ʘʙʦ ʤʝʥʰʝ ʧʦʨʦʛʘ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʭʦʜʦʤ B, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘ 
ʚʠʭʦʜʽ ʙʫʜʝ ʧʨʠʧʠʩʘʥʦ ʟʥʘʯʝʥʥʷ ʩ. 

11 a Ó(b * C) OUT = H ʢʦʣʠ ʥʝʨʽʚʥʽʩʪʴ ʚʠʢʦʥʫʻʪʴʩʷ, OUT = L ʫ ʚʩʽʭ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ 
12 a Ó(b + C) OUT = H ʢʦʣʠ ʥʝʨʽʚʥʽʩʪʴ ʚʠʢʦʥʫʻʪʴʩʷ, OUT = L ʫ ʚʩʽʭ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ 
13 a = (b+/-C) OUT = H ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʘ ʟʥʘʭʦʜʠʪʩɹʷ ʚ ʤʝʞʘʭ, ʦʙʤʝʞʝʥʠʭ <b-C...b+C>, 

OUT = L ʫ ʚʩʽʭ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ 
14 ʗʢʱʦ (a <b - C) ʪʦ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ OUT = L 
ʗʢʱʦ (a >b + C) ʪʦ ʚ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ OUT = H 

ɻʽʩʪʝʨʝʟʠʩ. ɺʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʜʣʷ a, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ <b-
C...b+C> 

 
15 B + a * (C ï B) / 1000 ʇʝʨʝʪʚʦʨʝʥʥʷ. ɺʭʽʜʥʘ ʚʝʣʠʯʠʥʘ a ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʟ ʜʽʘʧʘʟʦʥʫ 0...1000 

(0.0...100.0 %) ʫ ʜʽʘʧʘʟʦʥ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ B  ̔C.  

 
16 (a ï B) * 1000 / (C ï B) ʇʝʨʝʪʚʦʨʝʥʥʷ. ɺʭʽʜʥʘ ʚʝʣʠʯʠʥʘ a ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʟ ʜʽʘʧʘʟʦʥʫ , ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʘʨʘʤʝʪʨʘʤʠ B ʽ C ʫ ʜ̔ʘʧʘʟʦʥ  
0...1000 (0.0...100.0 %).  

 
17 ʗʢʱʦ (a = H) ʪʦ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ OUT = b. ʗʢʱʦ (a = 
L) ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ OUT 
ʟʘʣʠʰʘʻʪʴʩʷ ʙʝʟ ʟʤʽʥ. 

ɿʥʘʯʝʥʥʷ OUT ʙʣʦʢʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘ ʚʠʭʦʜʽ ʣʠʰʝ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʥʘ ʚʭʦʜʽ a 
ʜʽʻ ʟʥʘʯʝʥʥʷ H 
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18 a OR b OR c OUT ʙʣʦʢʫ ʻ ʣʦʛʽʯʥʦʶ ʩʫʤʦʶ ʟʥʘʯʝʥʴ ʚʭʦʜʽʚ a, b ʽ c. ʋɺɸɻɸ: ʮʝ ʥʝ ʦʧʝʨʘʮʽʷ ʥʘ 

ʙʽʪʘʭ! (0 ʧʦʟʥʘʯʘʻ ʚʭʽʜ = 0; 1 ʧʦʟʥʘʯʘʻ ʚʭʽʜ Í0). 
a a a a 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

1 1 1 1 
1 1 1 1 
1 1 1 1 

1 1 1 1 
19 a AND b AND c OUT ʙʣʦʢʫ ʻ ʣʦʛʽʯʥʠʤ ʜʦʙʫʪʢʦʤ ʟʥʘʯʝʥʴ ʚʭʦʜʽʚ a, b ʽ c 

a a a a 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

1 1 1 1 
1 1 1 1 
1 1 1 1 

1 1 1 1 
20 a XOR b OUT ʙʣʦʢʫ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʦʧʝʨʘʮʽʾ Exclusive OR (ɺʠʥʷʪʢʦʚʝ ɸɹʆ) ʥʘ ʚʭʦʜʘʭ a ʽ b 

a a a a 
0 0 0 0 
0 0 0 0 
1 1 1 1 
1 1 1 1 

21 NOT (a OR b OR c) OUT ʙʣʦʢʫ ʻ ʽʥʚʝʨʩʽʻʶ ʣʦʛʽʯʥʦʾ ʩʫʤʠ ʟʥʘʯʝʥʴ a, b  ̔c(NOR) 
22 NOT (a AND b AND c) OUT ʙʣʦʢʫ ʻ ʽʥʚʝʨʩʽʻʶ ʣʦʛʽʯʥʦʛʦ ʜʦʙʫʪʢʫ ʟʥʘʯʝʥʴ a, b  ̔c. (NAND) 
23 NOT (a) ʃʦʛʽʯʥʘ ʽʥʚʝʨʩʽʷ ʚʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ a. 
24 ʟʛʽʜʥʦ ʪʘʙʣʠʮʽ ʽʩʪʠʥʥʦʩʪʽ. 

a = R, b = S 
RS ʊʨʠʛʝʨ. ʇʨʽʦʨʠʪʝʪ ʤʘʻ ʚʭʽʜ R.       

 
25 ʟʛʽʜʥʦ ʪʘʙʣʠʮʽ ʽʩʪʠʥʥʦʩʪʽ. 

a = D, b = CLK, c = R 
D ʊʨʠʛʝʨ (Latch)                 . 

  
26 ɿʥʘʯʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʥʘ 

ʜʘʥʠʡ ʤʦʤʝʥʪ 
a = CLK, b = CLR, c = DIR 
ʋʚʘʛʘ: ʚʠʭʽʜ ʮʴʦʛʦ 
ʣʽʯʠʣʴʥʠʢʘ ʤʦʞʝ ʧʨʠʡʤʘʪʠ 
ʧʦʟʠʪʠʚʥʽ ʪʘ ʥʝʛʘʪʠʚʥʽ 
ʟʥʘʯʝʥʥʷ          <-
32768...32767>. 

ʃʽʯʠʣʴʥʠʢ ʟ ʚʭʦʜʘʤʠ ʧʝʨʝʚʝʜʝʥʥʷ ʚ ʥʫʣʴ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʧʨʷʤʫ ʨʘʭʫʥʢʫ. 
ʄʽʥʽʤʘʣʴʥʠʡ ʧʝʨʽʦʜ ʜʣʷ CLK ʩʪʘʥʦʚʠʪʴ 20 ʤʩ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʚʩʽʭ ʣʽʯʠʣʴʥʠʢʽʚ. 

 
27 ɿʥʘʯʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʥʘ 

ʜʘʥʠʡ ʤʦʤʝʥʪ 
a = CLK, b = SET, 
c = ʇʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ 

ʃʽʯʠʣʴʥʠʢ ʪʠʧʫ ñone shootò ñʚʥʠʟò ʽʟ ʚʭʦʜʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ 
(SET) ʪʘ ʚʭʦʜʦʤ ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. 
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28 ɿʥʘʯʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʥʘ 
ʜʘʥʠʡ ʤʦʤʝʥʪ 
a = CLK, b = ENABLE, 
c = ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʃʽʯʠʣʴʥʠʢ modulo ñʚʛʦʨʫò, ʟ 
ʚʭʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
ʟʥʘʯʝʥʥʷ ʪʘ ʟ ʚʭʦʜʦʤ ʜʦʟʚʦʣʫ 
ʨʘʭʫʥʢʫ ENABLE.       

  
29 F_ʚʠʭʽʜʥʘ = F_ʚʭʽʜʥʘ / 

(2*C);  a = F_ʚʭʽʜʥʘ, 
b = ENABLE, C = ʜʽʣʴʥʠʢ 

ɼʽʣʴʥʠʢ ʯʘʩʪʦʪʠ ʟ ʚʭʦʜʦʤ 
ENABLE. 

 
 

30 ɿʥʘʯʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʥʘ 
ʜʘʥʠʡ ʤʦʤʝʥʪ 
a = CLK, b = ENABLE, 
c = NOT(CLR) 

ʃʽʯʠʣʴʥʠʢ "ʚʛʦʨʫ" ʟ ʚʭʦʜʦʤ 
ʜʦʟʚʦʣʫ ENABLE ʪʘ 
ʦʙʥʫʣʝʥʥʷʤ ʽʥʚʝʨʪʫʚʘʥʥʷ. 
ʋʚʘʛʘ: ʧʽʩʣʷ ʧʝʨʝʧʦʚʥʝʥʥʷ 
(ʤʘʢʩ. = 65535) ʣʽʯʠʣʴʥʠʢ 
ʧʦʯʠʥʘʻ ʟ ʥʫʣʷ. 

 
 

31 0...7 ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ 
ʚʭʦʜʽʚ a, b, c 

ɹʽʥʘʨʥʠʡ ʜʝʢʦʜʝʨ. ɿʘʤʽʥʶʻ ʯʠʩʣʦ, ʟʘʢʦʜʦʚʘʥʝ ʚ ʜʚʽʡʢʦʚʦʤʫ ʢʦʜʽ, ʷʢʝ ʧʦʜʘʥʦ ʥʘ 
ʚʭʦʜʠ a, b ʽ c ʥʘ ʜʝʩʷʪʢʦʚʝ ʯʠʩʣʦ ʚ ʜʽʘʧʘʟʦʥʽ <0...7> ʟʛʽʜʥʦ ʪʘʙʣʠʮʽ. 
a a a a 

0 0 0 0 

1 1 1 1 
0 0 0 0 

1 1 1 1 

0 0 0 0 

1 1 1 1 
0 0 0 0 

1 1 1 1 
32 ɯʤʧʫʣʴʩ ʧʦʟʠʪʠʚʥʠʡ ʯʠ 

ʥʝʛʘʪʠʚʥʠʡ 
a = TRIG (ʧʦʟʠʪʠʚʥʠʡ 
ʬʨʦʥʪ), 
Timp= B * 5*T + T, 
C = ʧʦʣʷʨʥʦʩʪʴ 

ʋʚʘʛʘ: ʤʽʥʽʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʫ, ʱʦ ʟʚʽʣʴʥʷʻ TRIG, ʩʪʘʥʦʚʠʪʴ 1*T1). ɯʤʧʫʣʴʩ 
ʥʘ OUT ʟʨʫʰʝʥʠʡ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʬʨʦʥʪʫ TRIG ʥʘ ʯʘʩ 1*T1), ʤʘʢʩʠʤʘʣʴʥʝ 
ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 10 ʤʩ. ʅʘʩʪʫʧʥʠʡ ʟʘʧʫʩʢ ʛʝʥʝʨʘʪʦʨʘ ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʧʽʩʣʷ 
ʟʘʢʽʥʯʝʥʥʷ ʽʤʧʫʣʴʩʫ. 

 
33 ɯʤʧʫʣʴʩ ʧʦʟʠʪʠʚʥʠʡ ʯʠ 

ʥʝʛʘʪʠʚʥʠʡ 
ɸʥʘʣʦʛʽʯʥʠʡ ʬʫʥʢʮʽʾ 32. ɺʽʜʤʽʥʥʽʩʪʴ: ʚʭʦʜʠ b ʽ ʩ ʻ ʧʦʢʘʞʯʠʢʘʤʠ ï ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ 
ʪʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʫ ʪʘ ʡʦʛʦ ʧʦʣʷʨʥʽʩʪʴ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ PLC. 

34 ʉʠʛʥʘʣ ʛʝʥʝʨʘʪʦʨʘ 
a = ENABLE, 
B, C ï ʯʘʩ 

Ton= B * T1), 
Toff= C *T1) 

 
35 ɿʘʧʽʟʥʶʚʘʥʠʡ ʽʤʧʫʣʴʩ 

a = ʚʭʽʜʥʠʡ ʽʤʧʫʣʴʩ 
B, C ï ʯʘʩ ʟʘʧʽʟʥʶʚʘʥʥʷ 

Top1= B * T1), Top2= C *T1) 
ɺʠʷʚʣʝʥʥʷ ʯʝʨʛʦʚʦʛʦ 
ʽʤʧʫʣʴʩʫ ʧʦʯʠʥʘʻʪʴʩʷ ʫ 
ʪʦʯʢʘʭ W1 ʡ W2. 

 
36 ʌʫʥʢʮʽʷ ʪʠʧʫ 

ʫʚʽʤʢʥʫʪʠ/ʚʠʤʢʥʫʪʠ ʟ 
ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ ʥʘ 
ʚʠʤʢʥʝʥʥʷ 
a = ʽʤʧʫʣʴʩ, ʱʦ ʚʢʣʶʯʘʻ 
(ʧʦʟʠʪʠʚʥʠʡ ʬʨʦʥʪ) 
b=ʽʤʧʫʣʴʩ ʚʠʤʠʢʘʶʯʠʡ 
(ʧʦʟʠʪʠʚʥʠʡ ʬʨʦʥʪ) 
C = ʚʠʪʨʠʤʢʘ ʯʘʩʫ ʥʘ 
ʚʠʤʢʥʝʥʥʷ 

 

37 ʌʫʥʢʮʽʷ ʪʠʧʫ 
ʫʚʽʤʢʥʫʪʠ/ʚʠʤʢʥʫʪʠ ʟ 
ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ ʥʘ 
ʫʚʽʤʢʥʝʥʥʷ 
a = ʽʤʧʫʣʴʩ, ʱʦ ʚʢʣʶʯʘʻ 
(ʧʦʟʠʪʠʚʥʠʡ ʬʨʦʥʪ) 
b=ʽʤʧʫʣʴʩ ʚʠʤʠʢʘʶʯʠʡ 
(ʧʦʟʠʪʠʚʥʠʡ ʬʨʦʥʪ) 
C = ʚʠʪʨʠʤʢʘ ʯʘʩʫ ʥʘ 
ʚʢʣʶʯʝʥʥʷ 

Top= C * T1) 

 
ʗʢʱʦ ʽʤʧʫʣʴʩ b 
ʟ'ʷʚʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ 
Top, ʪʦ ʫ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʚʢʣʶʯʝʥʥʷ 
ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ.  
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ʅʦʤ.ʬʫʥʢʮʽʾ ɺʠʭʽʜ (OUT ʙʣʦʢʫ) = ʆʧʠʩ ʅʦʤ.ʬʫʥʢʮʽʾ 
38 ʌʽʣʴʪʨ ʘʥʘʣʦʛʦʚʠʭ ʩʠʛʥʘʣʽʚ 

a, b ï ʚʭʦʜʠ ʬʽʣʴʪʨʘ 

C ï ʧʦʩʪʽʡʥʘ ʯʘʩʫ ʬʽʣʴʪʨʘ 

ʗʢ ʚʭʽʜ ʬʽʣʴʪʨʫ ʙʝʨʝʪʴʩʷ ʩʫʤʘ (a+ b). Tf = C * T1)  

 

39 ʐʚʠʜʢʦʜʽʶʯʠʡ ʣʽʯʠʣʴʥʠʢ 
a ï ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ ʜʣʷ 
ʨʘʭʫʥʢʫ 
B ï ʤʥʦʞʥʠʢ 
c ï ʨʝʩʝʪ 

ʃʽʯʠʣʴʥʠʢ ʚʚʘʞʘʻ ʽʤʧʫʣʴʩʠ ʽʟ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ ɺʭ.C5. 
ʄʘʢʩʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʨʘʭʫʥʢʫ ʽʤʧʫʣʴʩʽʚ 2 ʢɻʮ. ɹʣʦʢ 
ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʣʠʰʝ ʦʜʠʥ ʨʘʟ ʫ ʩʪʨʫʢʪʫʨʽ 
ʧʨʦʛʨʘʤʠ. 
ʗʢʱʦ i_i <(a*B) Ÿ OUT = L 
ʗʢʱʦ i_i Ó(a*B) ŸOUT = H 
ʗʢʱʦ cÍ0 Ÿ OUT = H 
i_i ï ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ, ʣʽʯʝʥʠʭ ʽʟ ʚʭʦʜʫ ɺʭ.C5. 
ɯʥʬʦʨʤʘʮʽʷ ʟ ʚʠʭʦʜʫ OUT ʟʥʽʤʘʻʪʴʩʷ ʯʝʨʝʟ ʧʝʨʽʦʜ T. 

 

40 ʉʝʢʚʝʥʩʦʨ 
ʚʭʦʜʠ ï ʥʝ ʘʢʪʠʚʥ ̔

ɼʠʚʠʩʴ ʦʧʠʩ ʩʝʢʚʝʥʩʦʨʘ ï ʨʦʟʜʽʣ 12.2 

41 ʄʫʣʴʪʠʧʣʝʢʩʦʨ1 
ʚʭʦʜʠ ï ʥʝ ʘʢʪʠʚʥ ̔

ɼʠʚʠʩʴ ʦʧʠʩ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ï ʨʦʟʜʽʣ 12.3 

42 ʄʫʣʴʪʠʧʣʝʢʩʦʨ 2 
ʚʭʦʜʠ ï ʥʝ ʘʢʪʠʚʥ ̔

ɼʠʚʠʩʴ ʦʧʠʩ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ï ʨʦʟʜʽʣ 12.3 

43 ɹʣʦʢ ʌʦʨʤʫʚʘʥʥ̫  ʢʨʠʚʦ ʾ ɼʠʚʠʩʴ ʦʧʠʩ ʙʣʦʢʫ ʌʦʨʤʫʚʘʥʥʷ ʢʨʠʚʦʾ ï ʨʦʟʜʽʣ 12.4 

45 ɿʯʠʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ: 

 
A - ʥʦʤʝʨ ʛʨʫʧʠ 
B - ʥʦʤʝʨ ʧʘʨʘʤʝʪʨʫ 

ɺʠʭʽʜ ʙʣʦʢʫ ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʟ ʛʨʫʧ 0õ6 

46 ɿʯʠʪʫʚʘʥʥʷ ʧʦ Modbus: 

 
A - ʥʦʤʝʨ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 
B - ʘʜʨʝʩʘ ʨʝʛʩ̔ʪʨʫ 

ɺʠʭʽʜ ʙʣʦʢʫ ʧʨʠʡʤʘʻ ʧʨʦʯʠʪʘʥʝ ʧʦ Modbus ʟʥʘʯʝʥʥʷ ʟ ʘʜʨʝʩʠ ʟ ʥʦʤʝʨʦʤ ɺ ʫ 
ʧʨʠʩʪʨʦʾ ʟ ʥʦʤʝʨʦʤ ɸ - ʜʠʚ. ʪʘʙʣ. 13.2. 
ʋʚʘʛʘ: ʧʨʦʯʠʪʘʪʠ ʤʦʞʝ ʪʽʣʴʢʠ ʧʨʠʩʪʨʽʡ master (ʟ ʥʦʤʝʨʦʤ = 0) 

47 ɿʘʧʠʩ ʧʦ Modbus: 

 
A - ʥʦʤʝʨ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 
B - ʘʜʨʝʩʘ ʨʝʻʩʪʨʫ 
c - PCH 

ʇʨʠʩʪʨʽʡ ʧʦ Modbus ʟʘʧʠʩʫʻ ʟʥʘʯʝʥʥʷ ʟ PCH, ʱʦ ʚʠʟʥʘʯʝʥʘ ʧʘʨʘʤʝʪʨʦʤ Ăcò, ʫ 
ʧʨʠʩʪʨʦʾ ʟ ʥʦʤʝʨʦʤ ɸ ʟʘ ʘʜʨʝʩʦʶ ɺ - ʜʠʚ. ʪʘʙʣ. 13.2. 
ʋʚʘʛʘ: ʧʨʦʯʠʪʘʪʠ ʤʦʞʝ ʪʽʣʴʢʠ ʧʨʠʩʪʨʽʡ master (ʟ ʥʦʤʝʨʦʤ = 0) 

48 ɿʯʠʪʫʚʘʥʥʷ ʧʦ CAN: 

 
A - ʥʦʤʝʨ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 
B - ʘʜʨʝʩʘ ʨʝʻʩʪʨʫ 

ɺʠʭʽʜ ʙʣʦʢʫ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ ʧʨʦʯʠʪʘʥʝ ʧʦ CAN ʟ ʘʜʨʝʩʠ ʟ ʥʦʤʝʨʦʤ ɺ ʫ ʧʨʠʩʪʨʦʾ 
ʟ ʥʦʤʝʨʦʤ ɸ - ʜʠʚ. ʪʘʙʣ. 13.2.  

 
ʋʚʘʛʘ: ʥʝʦʙʭʽʜʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʘʜʘʧʪʝʨ CAN, ʱʦ ʧʦʩʪʘʯʘʻʪʴʩʷ ʚʠʨʦʙʥʠʢʦʤ 
ʧʨʠʩʪʨʦʶ. 

49 ɿʘʧʠʩ ʧʦ CAN: 

 
A - ʥʦʤʝʨ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 
B - ʘʜʨʝʩʘ ʨʝʻʩʪʨʫ 
c - PCH 

ʇʨʠʩʪʨʽʡ ʧʦ CAN ʟʘʧʠʩʫʻ ʟʥʘʯʝʥʥʷ ʟ PCH, ʚʠʟʥʘʯʝʥʦʾ ʧʘʨʘʤʝʪʨʦʤ Ăcò, ʫ ʧʨʠʩʪʨʦʾ ʟ 
ʥʦʤʝʨʦʤ ɸ ʟʘ ʘʜʨʝʩʦʶ ɺ - ʜʠʚ. ʪʘʙʣ. 13.2. 

 
ʋʚʘʛʘ: ʥʝʦʙʭʽʜʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʘʜʘʧʪʝʨ CAN, ʱʦ ʧʦʩʪʘʯʘʻʪʴʩʷ ʚʠʨʦʙʥʠʢʦʤ 
ʧʨʠʩʪʨʦʶ. 

 
T1) = ʧʘʨ. 5.145 x 0.2 ʤʩ.
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ɼʦʜʘʪʦʢ C ï ʊʘʙʣʠʮʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ MFC710 
 
ʅʦʤʝʨʠ ʧʘʨʘʤʝʪʨʽʚ, ʥʘʚʝʜʝʥʠʭ ʫ ʧʨʦʛʨʘʤʽ, ʩʪʦʩʫʶʪʴʩʷ ʚʠʩʚʽʯʫʚʘʥʥʷ ʥʘ ʜʠʩʧʣʝʾ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ. ʋ ʨʘʟʽ ʟʯʠʪʫʚʘʥʥʷ 
ʟʘʧʠʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚ'ʷʟʢʫ RS, ʢʦʞʝʥ ʧʘʨʘʤʝʪʨ ʟʯʠʪʫʻʪʴʩʷ/ʟʘʧʠʩʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʰʦʛʦ ʨʝʛʽʩʪʨʘ. ʅʘʧʨʠʢʣʘʜ, 
ʧʘʨʘʤʝʪʨʫ 2.2 ʚʽʜʧʦʚʽʜʘʻ ʨʝʛʽʩʪʨ 42002, ʧʘʨʘʤʝʪʨʫ 4.30 ʚʽʜʧʦʚʽʜʘʻ ʨʝʛʽʩʪʨ 44030 ʽ ʪ.ʜ. 
 
ʇʘʨʘʤʝʪʨʠ ɻʈʋʇʀ 0 - ɿʤʽʥʥʽ ʧʨʦʮʝʩʫ (ʪʽʣʴʢʠ ʜʣʷ ʧʝʨʝʛʣʷʜʫ) 
ʄʦʞʥʘ ʟʘʧʨʦʛʨʘʤʫʚʘʪʠ ʧʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘ ʜʠʩʧʣʝʾ ʚʠʩʚʽʪʣʶʚʘʣʦʩʷ ʟʥʘʯʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʙʝʟ ʚʭʦʜʞʝʥʥʷ ʜʦ ʨʝʞʠʤʫ ʧʝʨʝʛʣʷʜʫ ʧʘʨʘʤʝʪʨʽʚ (ʨʦʟʜʽʣ Ă. 3.4 ɿʤʽʥʘ ʟʥʘʯʝʥʴ, ʱʦ ʚʠʩʚʽʯʫʶʪʴʩʷ ʚ ʙʘʟʦʚʦʤʫ ʚʠʛʣʷʜʽ ò 

ʥʘ ʩʪʦʨ. 26). 

ʇʘʨʘʤʝʪʨ  ʅʘʟʚʘ ʆʧʠʩ 

0.1 n Process 
ʐʚʠʜʢ. ʇʨʦʮʝʩʫ 

ʐʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ. ɿʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ. ɼʣʷ 
ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʽʚ 4.25, 4.26 ʪʘ 4.27 ʰʢʘʣʫ, 
ʦʜʠʥʠʮʶ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ. 

0.2 n Motor 
ʐʚʠʜʢ. ʜʚʠʛʫʥʘ 

ʐʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʚ ʦʙʝʨʪʘʭ ʟʘ ʭʚʠʣʠʥʫ [ʦʙ/ʭʚ] 

0.3 n Ref. 
ʐʚʠʜʢ. ʟʘʜʘʥʘ 

ɺʝʣʠʯʠʥʘ ʟʘʜʘʥʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ [ʦʙ/ʭʚ]  

0.4 f out 
f ʚʠʭ̔ʜʥʘ 

ɺʠʭʽʜʥʘ ʯʘʩʪʦʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ [ɻʮ] 

0.5 f Ref. 
f ʟʘʜʘʥʘ 

ɿʘʜʘʥʘ ʚʠʭʽʜʥʘ ʯʘʩʪʦʪʘ [ɻʮ] 

0.6 Mot. torque 
ʄʦʤʝʥʪ ʜʚʠʛ. 

ʄʦʤʝʥʪ ʜʚʠʛʫʥʘ ʚʽʜʥʝʩʝʥʠʡ ʜʦ ʥʦʤʽʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ [%] 

0.7 Mot. cur. 
ʉʪʨʫʤ ʜʚʠʛ. 

ʉʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʩʪʨʫʤʫ ʚ ʦʙʤʦʪʢʘʭ ʜʚʠʛʫʥʘ [ɸ] 

0.8 Mot. volt.  
ʅʘʧʨ. ʜʚʠʛ. 

ɺʠʭʽʜʥʘ ʥʘʧʨʫʛʘ (ɸʉ) ʧʝʨʝʪʚʦʨʶʚʘʯʘ [ɺ] (ʥʘʧʨʫʛʘ ʜʚʠʛʫʥʘ) 

0.9 Mot. temp. 
ʊʝʤʧ. ʜʚʠʛ. 

ʈʦʟʨʘʭʦʚʘʥʘ ʚʽʜʥʦʩʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʚʠʛʫʥʘ [%] 

0.10 DC volt. 
ʅʘʧʨʫʛʘ DC 

ʅʘʧʨʫʛʘ ʢʦʣʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ [B] 

0.11 Mains volt. 
ʅʘʧʨ. ʄʝʨʝʞʽ 

ʃʽʥʽʡʥʘ ʥʘʧʨʫʛʘ ʤʝʨʝʞʽ (ɸʉ), ʱʦ ʞʠʚʠʪʴ ʧʝʨʝʪʚʦʨʶʚʘʯ [B] 

0.12 Out. pow.  
ɺʠʭ. ʇʦʪʫʞʥʽʩʪ ɹ

ʇʦʪʫʞʥʽʩʪʴ ʥʘ ʚʠʭʦʜʽ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ [ʢɺʪ] 

0.13 Energy 
ɽʥʝʨʛ̫̔ 

ɺʝʣʠʯʠʥʘ ʝʥʝʨʛʽʾ, ʷʢʘ ʙʫʣʘ ʧʝʨʝʜʘʥʘ ʫ ʜʚʠʛʫʥ ʟ ʤʦʤʝʥʪʫ ʚʢʣʶʯʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʚ 
ʤʝʨʝʞʫ ʘʙʦ ʟ ʤʦʤʝʥʪʫ ʩʢʘʩʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʫ 3.6 [ʢɺʪ.ʛʦʜ] 

0.14 Ia cur. 
Ia 

ʉʪʨʫʤ ʬʘʟʠ ɸ ʜʚʠʛʫʥʘ [A]  

0.15 Ib cur. 
Ib  

ʉʪʨʫʤ ʬʘʟʠ ɺ ʜʚʠʛʫʥʘ [A] 

0.16 Ic cur. 
Ic 

ʉʪʨʫʤ ʬʘʟʠ C ʜʚʠʛʫʥʘ [A] 

0.17 Pow. fact. 
Cos 

ʂʦʝʬ̔ʮ̔ ʥ̒ʪ ʚʠʭ̔ʜʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

0.18 Psi st. 
Psi ʧʦʪ. 

ʇʦʪʦʢ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ [ɺʙ] 

0.19 Encoder n 
N ʝʥʢʦʜʝʨʘ 

ʐʚʠʜʢʽʩʪʴ ʝʥʢʦʜʝʨʘ [ʦʙ/ʭʚ] 

0.20 Hts.1 temp. 
ʊʝʤʧ. ʨʘʜ.1 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʨʘʜʽʘʪʦʨʘ ʢʦʣʠ ʨʘʜʽʘʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ 
[ÜC] 

0.21 Hts.2temp. 
ʊʝʤʧ. ʨʘʜ.2 

0.22 Hts.3temp. 
ʊʝʤʧ. ʨʘʜ.3 

0.23 Hts. temp. 
ʊʝʤʧ. ʨʘʜ. 

ʇʝʨʝʪʚʦʨʶʚʘʯ ʟ ʦʜʥʠʤ ʜʘʪʯʠʢʦʤ ʪʝʤʧʝʨʘʪʫʨʠ: ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʜʽʘʪʦʨʘ [ÜC] 
ʇʝʨʝʪʚʦʨʶʚʘʯ ʟ ʢʽʣʴʢʦʤʘ ʜʘʪʯʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ: ʥʘʡʚʠʱʘ ʪʝʤʧʝʨʘʪʫʨʘ ʊʝʤʧ. ʨʘʜ.1, 
ʊʝʤʧ. ʨʘʜ.2, ʊʝʤʧ. ʨʘʜ.3 [ÜC] 

0.30 PID ref. 
ɿʘʜ. ʇɯɼ 

ɺʝʣʠʯʠʥʘ ʟʘʜʘʪʯʠʢʘ ʜʣʷ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ [%] 

0.31 PID In. 
ɺʭ.ʇɯɼ 

ɺʝʣʠʯʠʥʘ ʚʭʦʜʫ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ [%] 

0.32 PID error 
ʇʦʤʠʣʢʘ ʇɯɼ 

ʇʦʤʠʣʢʘ ʥʘ ʚʭʦʜʽ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ [%]. ʇʦʤʠʣʢʘ ʇɯɼ [%] 
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ʇʘʨʘʤʝʪʨ  ʅʘʟʚʘ ʆʧʠʩ 

0.33 PID out. 
ɺʠʭ.ʇɯɼ 

ɺʝʣʠʯʠʥʘ ʚʠʭʦʜʫ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ [%] 

0.34 Pumps state 
ʉʪ. ʅʘʩ. 

ʉʪʘʥ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʂʦʥʪʨʦʣʝʨʘ ɻʨʫʧʠ ʅʘʩʦʩʽʚ 

0.35 ON time 
ʏʘʩ ɺʚʽʤʢʥ. 

ʏʘʩ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ [ʛʦʜ.] 

0.36 Y.M.D date ɸʢʪʫʘʣʴʥʘ ʜʘʪʘ - ʯʘʩʪʦʪʥʠʢʠ ʟ ʜʦʜʘʪʢʦʚʠʤ ʛʦʜʠʥʥʠʢʦʤ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ RTC 

0.37 h:m time ɸʢʪʫʘʣʴʥʠʡ ʯʘʩ - ʯʘʩʪʦʪʥʠʢʠ ʟ ʜʦʜʘʪʢʦʚʠʤ ʛʦʜʠʥʥʠʢʦʤ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ RTC 

0.38 Dry end time ʏʘʩ ʜʦ ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ [ʭʚ.] 

0.40 In.A0 
ɺʭ.ɸ0 

ɿʥʘʯʝʥʥʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 0 [%] 

0.41 In.A1 
ɺʭ.ɸ1 

ɿʥʘʯʝʥʥʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 1 [%] 

0.42 In.A2 
ɺʭ.ɸ2 

ɿʥʘʯʝʥʥʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 2 [%] 

0.43 Out A1 
ɺʠʭ ɸ1 

ɿʥʘʯʝʥʥʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʠʭʦʜʫ 1 [%] 

0.44 Out.A2 
ɺʠʭ ɸ2 

ɿʥʘʯʝʥʥʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʠʭʦʜʫ 2 [%] 

0.45 Ref. A0 
ɿʘʜ. ɸ0 

ɿʥʘʯʝʥʥ ̫ʘʥʘʣʦʛʦʚʦʛʦ ʟʘʜʘʪʯʠʢʘ 0 [%] 

0.46 Ref. A1 
ɿʘʜ. ɸ1 

ɿʥʘʯʝʥʥ ̫ʘʥʘʣʦʛʦʚʦʛʦ ʟʘʜʘʪʯʠʢʘ 1 [%]  

0.47 Ref. A1 
ɿʘʜ. ɸ2 

ɿʥʘʯʝʥʥ ̫ʘʥʘʣʦʛʦʚʦʛʦ ʟʘʜʘʪʯʠʢʘ 2 [%] 

0.48 DI state 
ʉʪ.ɺʭ.C 

ʉʪʘʥ ʚʩʽʭ ʰʝʩʪʠ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ (ʜʣʷ RS ʰʽʩʪʴ ʥʘʡʤʦʣʦʜʰʠʭ ʙʽʪʽʚ ʨʝʛʽʩʪʨʫ) 

0.49 DI state 
ʉʪ.ɺʠʭ.ʎ 

ʉʪʘʥ ʫʩʽʭ ʯʦʪʠʨʴʦʭ ʮʠʬʨʦʚʠʭ ʚʠʭʦʜʽʚ (ʜʣʷ RS ʯʦʪʠʨʠ ʥʘʡʤʦʣʦʜʰʽ ʙʽʪʠ ʨʝʛʽʩʪʨʫ) 

0.50 RS1 state 
ʉʪ. RS1 

ɺʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ, ʚʧʠʩʘʥʦʤʫ ʚ ʨʝʛʽʩʪʨ 2000 ʯʝʨʝʟ RS 

0.51 Version 
ɺʝʨʩ̫̔ 

ɺʝʨʩʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

0.52 RS ref. 
ɿʘʜ. RS 

ɿʘʜʘʪʯʠʢ RS. ɺʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ, ʚʧʠʩʘʥʦʤʫ ʫ ʨʝʛʽʩʪʨ 2001 ʯʝʨʝʟ RS [ɻʮ] ʘʙʦ [ʦʙ/ʭʚ.] 

0.53 RS PID ref. 
ɿʘʜ.ʇɯɼ RS 

ɿʘʜʘʪʯʠʢ PID-RS. ɺʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ, ʚʧʠʩʘʥʦʤʫ ʚ ʨʝʛʽʩʪʨ 2002 ʯʝʨʝʟ RS [%] 

0.54 U1 preview 
ʇʝʨʝʛʣ. ʇ1 

ɺʝʣʠʯʠʥʘ, ʧʨʦʛʨʘʤʦʚʘʥʘ ʢʦʨʠʩʪʫʚʘʯʝʤ ʥʦʤ. 1 (ʜʠʚʠʩʴ ʨʦʟʜ̔ʣ 11.4) 

0.55 U1 preview 
ʇʝʨʝʛʣ. ʇ2 

ɺʝʣʠʯʠʥʘ, ʧʨʦʛʨʘʤʦʚʘʥʘ ʢʦʨʠʩʪʫʚʘʯʝʤ ʥʦʤ. 2 (ʜʠʚʠʩʴ ʨʦʟʜʽʣ 11.4) 

0.56 U1 preview 
ʇʝʨʝʛʣ. ʇ3 

ɺʝʣʠʯʠʥʘ, ʧʨʦʛʨʘʤʦʚʘʥʘ ʢʦʨʠʩʪʫʚʘʯʝʤ ʥʦʤ. 3 (ʜʠʚʠʩʴ ʨʦʟʜʽʣ 11.4) 

0.57 U1 preview 
ʇʝʨʝʛʣ. ʇ4 

ɺʝʣʠʯʠʥʘ, ʧʨʦʛʨʘʤʦʚʘʥʘ ʢʦʨʠʩʪʫʚʘʯʝʤ ʥʦʤ. 4 (ʜʠʚʠʩʴ ʨʦʟʜʽʣ 11.4) 

0.60 Curr.Motor 
ɸʢʪ.ʜʚʠʛ. 

ɸʢʪʠʚʥʠʡ ʜʚʠʛʫʥ 

ʇʘʨʘʤʝʪʨʠ ʘʢʪʠʚʥʽ ʣʠʰʝ ʚ ʨʝʚʝʨʩʠʚʥʦʤʫ ʯʘʩʪʦʪʥʠʢʫ MFC710AcR 

0.70 ACR I L1 ʉʪʨʫʤ ʤʝʨʝʞʽ ʫ ʬʘʟʽ L1 [A] 

0.71 ACRI L2 ʉʪʨʫʤ ʤʝʨʝʞʽ ʫ ʬʘʟʽ L2 [A] 

0.72 ACRI L3 ʉʪʨʫʤ ʤʝʨʝʞʽ ʫ ʬʘʟʽ L3 [A] 

0.73 ACR Ip ɸʢʪʠʚʥʘ ʩʢʣʘʜʦʚʘ ʩʪʨʫʤʫ ʤʝʨʝʞʽ [A] 

0.74 ACR Iq ʇʘʩʠʚʥʘ ʩʢʣʘʜʦʚʘ ʩʪʨʫʤʫ ʤʝʨʝʞʽ [A] 

0.75 ACR UL ʄʽʞʬʘʟʥʘ ʥʘʧʨʫʛʘ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ AC[ɺ] 

0.76 ACR Temp1 ʊʝʤʧʝʨʘʪʫʨʘ AcR [oC] 

0.77 ACR Temp 2 ʊʝʤʧʝʨʘʪʫʨʘ AcR [oC] 

0.78 ACR f.code ʂʦʜ ʘʚʘʨʽʾ, ʱʦ ʚʠʜʘʻʪʴʩʷ AcR (ʤʦʜʫʣʴ ʚʠʧʨʷʤʣʷʯʘ IGBT) 

0.79 ACR version ɺʝʨʩʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ AcR 

1) ʇʘʨʘʤʝʪʨ ʜʦʩʪʫʧʥʠʡ ʟ ʚʝʨʩʽʻʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 12.63 
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ʇʘʨʘʤʝʪʨʠ ʛʨʫʧ ʚʽʜ 1 ʜʦ 6 
ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ ʌʫʥʢʮʽ̫ ɼ̔ʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮ ̫ʚʠʤʽʨʫ ɿʘʚʦʜʩʴʢʝ                                                      

ʥʘʣʘʰʪʫʚʘʥʥʷ ɿʤʽʥʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ɻʈʋʇɸ 1 ï ʂʆʅʌɯɻʋʈɸʎɯʗ ʇʈʀɺʆɼʋ 
1.1 Pn 
ʇʦʪʫʞʥʽʩʪʴ Pʥ 

ʅʦʤ̔ʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ 
ʜʚʠʛʫʥʘ 

0.0... 2 x [ʅʦʤ̔ʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʝʨʝʪʚʦʨ. 
ʯʘʩʪʦʪʠ] kɺʪ 

ʅʦʤ̔ʥʘʣʴʥʘ 
ʧʦʪʫʞʥʽʩʪʴ 
ʧʝʨʝʪʚʦʨ. 
ʯʘʩʪʦʪʠ 

ʅɯ 

1.2 Rn 
ʐʚʠʜʢʽʩʪʴ nʥ 

ʅʦʤ̔ʥʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ 
ʜʚʠʛʫʥʘ 

0 ... 30000 ʦʙ/ʭʚ 1450 rpm ʅɯ 

1.3 In 
ʉʪʨʫʤ Iʥ 

ʅʦʤ̔ʥʘʣʴʥʠʡ ʩʪʨʫʤ 
ʜʚʠʛʫʥʘ 

0.00 ... 2 x [ʅʦʤ. ʩʪʨʫʤ ʧʝʨʝʪʚʦʨ. ʯʘʩʪʦʪʠ] A ʅʦʤ. ʩʪʨʫʤ 
ʧʝʨʝʪʚʦʨ. 
ʯʘʩʪʦʪʠ 

ʅɯ 

1.4 Un 
ʅʘʧʨ Uʥ 

ʅʦʤ̔ʥʘʣʴʥʘ ʥʘʧʨʫʛʘ 
ʜʚʠʛʫʥʘ 

0 ... 1000 ɺ ʅʦʤ. 
ʥʘʧʨ.ʧʝʨʝʪʚʦ
ʨ. ʯʘʩʪʦʪʠ 

ʅɯ 

1.5 fn 
ʏʘʩʪʦʪ. fʥ 

ʅʦʤ̔ʥʘʣʴʥʘ ʯʘʩʪʦʪʘ 
ʜʚʠʛʫʥʘ 

0.0 ... 550.0 ɻʮ 50.0 Hz ʅɯ 

1.6 PF nom. 
cos ʥ 

ʅʦʤ̔ʥʘʣʴʥʠʡ cosűn 
ʜʚʠʛʫʥʘ 

0.50 ... 1.00 0.80 ʅɯ 

1.10 ID run 
ɯʜʝʥʪ. 

 
 

ɯʜʝʥʪʠʬʢ̔ʘʮ̫̔ ʧʘʨʘʤʝʪʨʚ̔ 
ʩʭʝʤʠ ʟʘʤɦ̔ʝʥʥ̫  ʜʚʠʛʫʥʘ 

000 --- ï ʙʝʟ ʜ̔ʝʥʪʠʬʢ̔ʘʮ̔ʾ 
001 Dont run (ɹʝʟ ʦʙʝʨʪ.) ï ʪ̔ʣʴʢʠ ʜʣʷ ʟʫʧʠʥʝʥʦʛʦ 
ʜʚʠʛʫʥʘ 
002 Run fn/2 (ʆʙʝʨʪ. 25 ɻʮ) ï  ʩʧʨʦʙʘ ʦʙʝʨʪ. ʟ 
ʯʘʩʪʦʪʦ ʁ25 ɻʮ 
003 Run fn (ʆʙʝʨʪ. 50 ɻʮ) ï  ʩʧʨʦʙʘ ʦʙʝʨʪ. ʟ 
ʯʘʩʪʦʪʦʶ 50 ɻʮ 

000 --- ʅɯ 

1.11 Rs ʆʧʽʨ ʩʪʘʪʦʨʘ Rs 0 ... 32.000 Oʤ 0.000 Ohm ʅɯ 

1.12 Rr  ʆʧʽʨ ʨʦʪʦʨʘ Rr 0 ... 32.0001)Oʤ - ʧʘʨʘʤʝʪʨ ʪʣ̔ʴʢʠ ʜʣʷ ʧʝʨʝʛʣʷʜʫ 
(ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʧʽʜʩʪʘʚʽ ʽʥ. ʜʘʥʠʭ ʜʚʠʛʫʥʘ) 

0.000 Ohm ʅɯ 

1.13 Lm ɯʥʜʫʢʪʠʚʥʩ̔ʪʴ ʢʦʣʘ 
ʥʘʤʘʛʥʯ̔ʫʚʘʥʥ̫  Lm 

0.0 ... 3200.01)ʤɻʥ 0.0 mH ʅɯ 

1.14 Ls ɯʥʜʫʢʪʠʚʥʩ̔ʪʴ Ls 0.0 ... 3200.01)ʤɻʥ 0.0 mH ʅɯ 

1.15 Lr ɯʥʜʫʢʪʠʚʥʩ̔ʪʴ Lr 0.0 ... 3200.01)ʤɻʥ 0.0 mH ʅɯ 

1.16 Add. L 
L ʜʦʜʘʪʢʦʚʘ 

ɼʦʜʘʪʢʦʚʘ ʥ̔ʜʫʢʪʠʚʥʩ̔ʪʴ ʉʝʨʚ̔ʩʥʠʡ ʧʘʨʘʤʝʪʨ 
ɼʦʜʘʪʢʦʚʘ ʥ̔ʜʫʢʪʠʚʥʩ̔ʪʴ ʚ ʢʦʣʽ ʩʪʘʪʦʨʘ 
( ʥ̔ʜʫʢʪʠʚʥʩ̔ʪʴ ʟôʻʜʥʫʚʘʣʴʥʠʭ ʧʨʦʚʦʜʚ̔) 

  

1.18 Store mot. 
ɿʘʧ.ʥʘʩ. ʜʚ. 

ɿʘʧʠʩ ʧʝʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 000 --- ï ʚʽʜʤʦʚʘ ʚʽʜ ʟʘʧʠʩʫ 
002 Motor 1 ... 005 Motor 4 ï ʙʫʬʝʨʠ ʧʘʤ'ʷʪʽ, 
ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʧʠʩʫ ʛʨʫʧ ʧʘʨʘʤʝʪʨʽʚ 

 ʅɯ 

1.19 Read mot. 
ɿʯʠʪ.ʥʘʩ.ʜʚ. 

ɿʯʠʪʫʚʘʥʥʷ ʧʝʚʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ 

000 --- ï ʚʽʜʤʦʚʘ ʚʽʜ ʟʘʧʠʩʫ 
002 Motor 1 ... 005 Motor 4ï ʙʫʬʝʨʠ ʧʘʤ'ʷʪʽ, 
ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʯʠʪʘʥʥʷ ʨʘʥʽʰʝ ʟʘʧʠʩʘʥʠʭ ʛʨʫʧ 
ʧʘʨʘʤʝʪʨʽʚ 

 ʅɯ 

1.20 Oper. mode 
ʈʝʞʠʤ ʨʦʙʦʪʠ 

ʈʝʞʠʤ ʨʦʙʦʪʠ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 

000 U/f linear (U/fʣ̔ʥ.) ï ʨʦʙʦʪʘ ʚ ʨʝʞʠʤʽ 
ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ʣʽʥʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ) 
001 U/f squared (U/fʢʚ.) ï ʪʝʞ (ʢʚʘʜʨʘʪʠʯʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ) 
002 Vector1 w/o en (ɺʝʢʪʦʨ 1) ï ʨʝʞʠʤ ʚʝʢʪʦʨʥʦʛʦ 
ʫʧʨʘʚʣʥ̔ʥ̫  ʙʝʟ ʜʘʪʯʠʢʘ 
003 Vector2 enc. (ɺʝʢʪʦʨ 2) ï ʨʝʞʠʤ ʚʝʢʪʦʨʥʦʛʦ 
ʫʧʨʘʚʣʥ̔ʥ̫  ʟ ʜʘʪʯʠʢʦʤ 
T4 ï ʩʝʨʚ̔ʩʥʠʡ ʧʘʨʘʤʝʪʨ 
T5 ï ʩʝʨʚ̔ʩʥʠʡ ʧʘʨʘʤʝʪʨ 

000 U/f linear ʅɯ 

1.21 f carr 
f ʥʝʩʫʯʘ 

ʏʘʩʪʦʪʘ ʤʦʜʫʣʷʮʽʾ 
ʩʠʣʦʚʠʭ ʪʨʘʥʟʠʩʪʦʨʽʚ 

2.0 ... 16.0 ʢɻʮ 
ʋʚʘʛʘ! ɼʣʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʙʽʣʴʰʦʾ ʧʦʪʫʞʥʦʩʪʽ 
ʜʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰʠʤ 

ɿʘʣʝʞʠʪʴ ʚʽʜ 
ʧʦʪʫʞʥʦʩʪʽ 
ʧʝʨʝʪʚʦʨʶʚʘ
ʯʘ 

ʅɯ 

1.22 f rand 
f ʚʠʧʘʜʢ. 

ʄʦʜʫʣʷʮʽʷ ʚʠʧʘʜʢʦʚʘ ï 
ʚʽʜʩʦʪʦʢ ʟʤʽʥʠ ʥʝʩʫʯʦʾ 
ʯʘʩʪʦʪʠ 

0 é 100 % 0 % ʅɯ 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

1.25 Mot.choice 
ɺʠʙ.ʜʚʠʛ 

ɺʠʙʽʨ ʘʢʪʠʚʥʦʛʦ ʜʚʠʛʫʥʘ 000 Motor 0 é004 Motor 4 ï ɺʠʙ̔ʨ ʘʢʪʠʚʥʦʛʦ 
ʜʚʠʛʫʥʘ 
005 Par.1.26 ï ɺʠʙ̔ʨ ʘʢʪʠʚʥʦʛʦ ʜʚʠʛʫʥʘ  ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʟʤʽʥʥʦʾ ʚʠʟʥʘʯʝʥʦʾ ʫ ʧʘʨʘʤʝʪʨʽ 1.26 
ʋʚʘʛʘ: ʇʽʜ Motor 0 ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʦʪʦʯʥʽ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʚʠʛʫʥʘ 

000 Motor 0 ʅɯ 

1.26 Mot.choice 
PCH 
ɺʠʙ.ʜʚʠʛ.PCH 

ɺʠʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʜʣʷ 
ʚʠʙʦʨʫ ʘʢʪʠʚʥʦʛʦ ʜʚʠʛʫʥʘ 

000 (PCH.000)... 511 (PCH.511) 
ʇʽʩʣʷ ʚʠʙʦʨʫ ʣʦʛʽʯʥʦʾ ʟʤʽʥʥʦʾ, ʚʠʙʽʨ ʘʢʪʠʚʥʦʛʦ 
ʜʚʠʛʫʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʞ ʄotor 0  ̔ʄotor 1 

000 Sw.Off 
(PCH.000 - 
ʚʠʤʢʥʝʥʦ) 

ʅɯ 

1.30 Accel. 1 
ʇʨʠʩʢʦʨ. 1 

ʇʨʠʩʢʦʨʝʥʥʷ 
ɼʀʅɸʄɯʂɸ 1 

0.0 ... 600.0 ʩ 

 

1.0 õ 20.0 s 
ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʧʦʪʫʞʥʦʩʪʽ 
ʯʘʩʪʦʪʥʠʢʘ 

ʊɸʂ 

1.31 Decel. 1 
ʋʧʦʚʽʣʴʥ. 1 

ʋʧʦʚʽʣʴʥʝʥʥʷ 
ɼʀʅɸʄɯʂɸ 1 

0.0 ... 600.0 ʩ 

 

1.0 õ 20.0 s 
ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʧʦʪʫʞʥʦʩʪʽ 
ʯʘʩʪʦʪʥʠʢʘ 

ʊɸʂ 

1.32 Accel. 2 
ʇʨʠʩʢʦʨ. 2 

ʇʨʠʩʢʦʨʝʥʥʷ 
ɼʀʅɸʄɯʂɸ 2 

0.0 ... 600.0 ʩ 20 s ʊɸʂ 

1.33 Decel. 2 
ʋʧʦʚʽʣʴʥ. 2 

ʋʧʦʚʽʣʴʥʝʥʥʷ 
ɼʀʅɸʄɯʂɸ 2 

0.0 ... 600.0 ʩ 20 s ʊɸʂ 

1.34 Stop Delay 
ʋʧʦʚʽʣʴʥ. ʉʪʦʧ 

ʋʧʦʚʽʣʴʥʝʥʥʷ ʉʪʦʧ 0.0 é 600.0 c 0.0 s ʊɸʂ 

1.35 S Curve 
ʂʨʠʚʘ S 

ʂʨʠʚʘ S 0 ... 300 % 

 

0 % ʊɸʂ 

1.36 Dyn. choice 
ɺʠʙ̔ʨ ʜʠʥ. 

ʋʚʽʤʢʥʝʥʥʷ 
ɼʀʅɸʄɯʂʀ 1 ʘʙʦ 
ɼʀʅɸʄɯʂʀ 2 

000 Sw.Off (ɺʠʤʢʥ.) ï ʚʚʽʤʢʥʝʥʘ ɼʠʥʘʤʽʢʘ 1 
(ʧʨʠʩʢʦʨʝʥʥʷ 1 ʪʘ ʫʧʦʚʽʣʴʥʝʥʥʷ 1) 
001 In.C1é006 In.C6 (ɺʭ.C1...ɺʭ.C6) ï ʚʚʽʤʢʥʝʥʥʷ 
ɼʠʥʘʤʽʢʠ 2 ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ 1...6 
007 Sw.On (ɺʢʣ.) ï ʚʚʽʤʢʥʝʥʘ ɼʠʥʘʤʽʢʘ 2 
(ʧʨʠʩʢʦʨʝʥʥʷ 2 ʪʘ ʫʧʦʚʽʣʴʥʝʥʥʷ 2) 

000 Sw.Off ʊɸʂ 

1.40 f max ʄʘʢʩʠʤʘʣʴʥʘ ʚʠʭ̔ʜʥʘ 
ʯʘʩʪʦʪʘ 

0.0 ... 600 ɻʮ 
ʜʠʚ. ʪʘʢʦʞ ʧʘʨ. 2.12 

55.0 Hz ʊɸʂ 

1.41 I limit S ʆʙʤʝʞʝʥʥʷ ʩʪʨʫʤʫ ʧʨʠ 
ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ ʟ ʤʝʨʝʞʽ ʫ 
ʜʚʠʛʫʥ 

0.0 ... 180.0 % Iʥ ʜʚʠʛʫʥʘ 150.0 % ʊɸʂ 

1.42 I limit P ʆʙʤʝʞʝʥʥʷ ʩʪʨʫʤʫ ʧʨʠ 
ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ ʚʽʜ 
ʜʚʠʛʫʥʘ ʜʦ ʤʝʨʝʞʽ 

0.0 ... 180.0 % Iʥ ʜʚʠʛʫʥʘ 150.0 % ʊɸʂ 

1.43 M limit S ʆʙʤʝʞʝʥʥʷ ʤʦʤʝʥʪʫ ʧʽʜ 
ʯʘʩ ʧʝʨʝʜʘʯʽ ʟ ʤʝʨʝʞʽ ʚ 
ʜʚʠʛʫʥ 

0.0 ... 180.0 % Mʥ ʜʚʠʛʫʥʘ 150.0 % ʊɸʂ 

1.44 M limit P ʆʙʤʝʞʝʥʥʷ ʤʦʤʝʥʪʫ ʧʨʠ 
ʧʝʨʝʜʘʯʽ ʟ ʜʚʠʛʫʥʘ ʜʦ 
ʤʝʨʝʞʽ 

0.0 ... 180.0 % Mʥ ʜʚʠʛʫʥʘ 150.0 % ʊɸʂ 

1.45 Sel. Torq. ʇʨʷʤʝ ʟʘʚʜʘʥʥʷ ʤʦʤʝʥʪʫ  ɼʞʝʨʝʣʦ ʟʘʜʘʪʯʠʢʘ ʤʦʤʝʥʪʫ 228 outPln ʊɸʂ 

1.50 U0 ʅʘʧʨʫʛʘ ʜʣʷ ʚʠʭʽʜʥʦʾ 
ʯʘʩʪʦʪʠ F0 (ʧʘʨ 1.51) 

0.0 ... 40.0 % Uʥ ʜʚʠʛʫʥʘ  

 

0.3õ2.0 % 
ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʧʦʪʫʞʥʦʩʪʽ 
ʯʘʩʪʦʪʥʠʢʘ 

ʊɸʂ 

1.51 F0 ʏʘʩʪʦʪʘ F0 0.0 ... 20.0 % 0.0 % ʊɸʂ 

  



ɼʦʜʘʪʦʢ C ï ʊʘʙʣʠʮʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ MFC710 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ 
84 

ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 

ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

1.52 U1 ʅʘʧʨʫʛʘ ʜʣʷ ʚʠʭ̔ʜʥʦʾ 
ʯʘʩʪʦʪʠ F1 (ʧʘʨ 1.53) 

0.0 ... 100.0 % 50.0 % ʊɸʂ 

1.53 F1 ʏʘʩʪʦʪʘ F1 0.0 ... 100.0 % 50.0 % ʊɸʂ 
1.54 dU at In 
dU ʧʨʠ Iʥ 

ʂʦʤʧʝʥʩʘʮʽʷ ʧʘʜʽʥʥʷ 
ʥʘʧʨʫʛʠ ʚʽʜ ʚʠʭʽʜʥʦʛʦ 
ʩʪʨʫʤʫ 

0.0 ... 40.0% Uʥ  
ʜʠʚ. ʨʠʩ. 4.11 (ʨʦʟʜ̔ʣ 4.3.2) 

0.0 % ʊɸʂ 

1.55 f Start 
f ʉʪʘʨʪ 

ʄʽʥʽʤʘʣʴʥʘ ʚʠʭʽʜʥʘ 
ʯʘʩʪʦʪʘ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚ 
ʨʝʞʠʤʘʭ U/f 

0.0 ... 40.0 
ɻʮ 

 

0.0 Hz ʊɸʂ 

1.60 Slip comp. 
ʂʦʤʧʝʥʩ. s 

ʂʦʤʧʝʥʩʘʮʽ̫ ʢʦʚʟʘʥʥʷ 000 NO ï ʚʠʤʢʥʝʥʘ 
001 YES ï ʚʚʽʤʢʥʝʥʦ ʢʦʤʧʝʥʩʘʮʽʶ ʢʦʚʟʘʥʥʷ 

000 NO ʊɸʂ 

1.61 FlyingStart 
ʉʘʤʦʧʜ̔ʭʚʘʪ 

ʌʫʥʢʮʽʷ ʚʢʣʶʯʝʥʥʷ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʥʘ 
ʜʚʠʛʫʥ, ʷʢʠʡ ʦʙʝʨʪʘʻʪʴʩʷ 

0 ï ʌʫʥʢʮʽ̫ ʚʠʤʢʥʝʥʘ 
1 ï ʧʦʰʫʢ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʧʦʰʫʢ ʯʘʩʪʦʪʠ ʚʽʜ 
fʟʘʜ ʘʙʦ fʤʘʢ 
2 ï ʧʦʰʫʢ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ, ʧʦʰʫʢ ʯʘʩʪʦʪʠ ʚʽʜ fʟʘʜ 
ʘʙʦ fʤʘʢ 
3 ï ʧʦʰʫʢ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʧʦʰʫʢ ʯʘʩʪʦʪʠ ʚʽʜ 
fʤʘʢ 
4 ï ʧʦʰʫʢ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ, ʧʦʰʫʢ ʯʘʩʪʦʪʠ ʚʽʜ fʤʘʢ 

0 ʊɸʂ 

1.62 Reg.Hi.Udc 
ʈʝʛ.ʚʠʩ.Udc 

ʈʝʛʫʣʶʚʘʥʥʷ ʚʠʩʦʢʦʾ 
ʥʘʧʨʫʛʠ Udc 

000 NO / 001 YES: ʆʙʤʝʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʫʧʠʥʢʠ 
ʘʙʦ ʫʧʦʚʽʣʴʥʝʥʥʷ ʟ ʤʝʪʦʶ ʥʝʜʦʧʫʱʝʥʥʷ 
ʧʝʨʝʚʠʱʝʥʥʷ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ Udc ʧʨʠ 
ʛʘʣʴʤʫʚʘʥʥʽ. 

001 Yes ʊɸʂ 

1.63 Reg.Low 
Udc 
ʈʝʛ.ʥʠʟ.Udc 

 ʉʝʨʚ̔ʩʥʠʡ ʧʘʨʘʤʝʪʨ  000 NO ʊɸʂ 

1.64 Reg.Low 
Udc 
ʈʝʞʠʤ ʉʪʦʧ 

ɿʫʧʠʥʢʘ ʚ ʨʝʞʠʤʽ ʚʠʙʽʛʫ 
ʘʙʦ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 
ʜʠʥʘʤʽʯʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ 

001 Coast (ɺʠʙ̔ʛ) ï ʧʽʩʣʷ ʢʦʤʘʥʜʠ ʉʊʆʇ ʟʫʧʠʥʢʘ ʚ 
ʨʝʞʠʤʽ ʚʠʙʽʛʫ (ʤʠʪʪʻʚʦ ʟʥʷʪʘ ʥʘʧʨʫʛʘ) 
000 Ramp ï ʩʧʝʨʰʫ ʛʘʣʴʤʫʚʘʥʥʷ ʜʦ 0 ɻʮ ʽ 
ʧʦʜʘʣʴʰʝ ʟʥʷʪʪʷ ʥʘʧʨʫʛʠ 

000 Ramp ʊɸʂ 

1.65 Dir. Block 
ɹʣʦʢ. ʋʧʨ. 

ɹʣʦʢʫʚʘʥʥʷ ʥʘʧʨʷʤʫ 
ʨʦʙʦʪʠ 

000 Reverse (ʈʝʚʝʨʩ) ï ʨʦʙʦʪʘ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ 
001 Right ï ʚʧʨʘʚʦ 
002 Left ï ʚʣʽʚʦ 
ʋʚʘʛʘ: ʪʝʨʤʽʥ çʚʣʽʚʦè çʚʧʨʘʚʦè ʻ ʫʤʦʚʥʠʤ ʪʘ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʽʜʢʣʶʯʝʥʥʷ ʜʚʠʛʫʥʘ. 

000 Reverse ʊɸʂ 

1.66 U DC br. 
U ʛʘʣʴʤ.DC 

ʅʘʧʨʫʛʘ ʛʘʣʴʤʫʚʘʥʥʷ DC 
(ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ) 

ɺʝʨʩʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʜʦ 12.62 
0.1 ... 40.0 % Uʥ ʜʚʠʛʫʥʘ, ʛʘʣʴʤʫʚʘʥʥʷ ʧʦʩʪʽʡʥʠʤ 
ʩʪʨʫʤʦʤ 

 
ɺʝʨʩʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʟ 12.63 
0.0... 40.0 % Uʥ ʜʚʠʛʫʥʘ, ʛʘʣʴʤʫʚʘʥʥʷ ʧʦʩʪʽʡʥʠʤ 
ʩʪʨʫʤʦʤ 

0.1 % ʊɸʂ 

1.67 DC br. time 
ʏʘʩ ʛʘʣʴʤ.DC 

ʏʘʩ ʛʘʣʴʤʫʚʘʥʥʷ 
ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ 

0.0 ... 320.0 ʩ 

 
ʅʘʣʝʞʠʪʴ ʜʦ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 
12.63: 
ʅʘʣʘʰʪʫʚʘʥʥʷ 320,0 ʩ ʦʟʥʘʯʘʻ ʙʝʟʧʝʨʝʨʚʥʝ 
ʛʘʣʴʤʫʚʘʥʥʷ - ʧʽʩʣʷ ʧʦʜʘʯʽ ʢʦʤʘʥʜʠ STOP ʥʘ 
ʦʙʤʦʪʢʠ ʜʚʠʛʫʥʘ ʚʝʩʴ ʯʘʩ ʙʫʜʝ ʧʦʜʘʥʦ ʥʘʧʨʫʛʫ DC, 
ʜʦ ʥʘʩʪʫʧʥʦʾ ʢʦʤʘʥʜʠ START. 
ʇʨʠʤʽʪʢʘ: ʧʽʩʣʷ ʫʚʽʤʢʥʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 
ʯʘʩʪʦʪʠ ʜʦ ʤʝʨʝʞʽ ʘʢʪʠʚʘʮʽʷ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 
ʛʘʣʴʤʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʧʽʩʣʷ ʧʝʨʰʦʾ 
ʢʦʤʘʥʜʠ STOP. 
ʇʽʜ ʯʘʩ ʛʘʣʴʤʫʚʘʥʥʷ DC ʘʢʪʠʚʥʝ ʦʙʤʝʞʝʥʥʷ 
ʘʢʪʠʚʥʦʛʦ ʩʪʨʫʤʫ - ʧʘʨ. 1.41. 

0.0 s ʊɸʂ 

1.68 Min t Stop 
ʤ̔ʥ t ʉʊʆʇ 

ʄ̔ʥ̔ʤʘʣʴʥʠʡ ʯʘʩ ʟʫʧʠʥʢʠ 0.00...10.00 ʩ 0.02 s ʊɸʂ 

1.69 DC Brake 
Sett. 

ɺʠʙ̔ʨ ʛʘʣʴʤʫʚʘʥʥʷ DC ʅʘʣʝʞʠʪʴ ʜʦ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 
12.63: 
000 Sw.Off ï ɺʠʤʢʥʫʪʠ 
001 In.C1 é 006 In.C6 ï ʫʚʽʤʢʥʠ ʷʢʱʦ ʥʘ ʮʠʬʨʦʚʠʡ 
ʚʭʽʜ 1..6 ʧʦʜʘʥʦ ʥʘʧʨʫʛʫ 
007 Sw.On ï ɺʚʽʤʢʥʫʪʠ 

000 Sw.Off ʊɸʂ 

1.70 Amp. reg.n 
ʇʽʜʩ. ʈʝʛ.n 

ʇʽʜʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ 
ʰʚʠʜʢʦʩʪʽ 

ʇʘʨʘʤʝʪʨ ʩʝʨʚʩ̔ʥʠʡ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ñɺʝʢʪʦʨò 20.0 ʊɸʂ 

 

  



ɼʦʜʘʪʦʢ C ï ʊʘʙʣʠʮʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ MFC710 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ  
85 

ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

1.71 Ki of reg.n 
ʇʦʩʪ.ɯ ʈʝʛ.n 

ʉʪʘʣʘ ʯʘʩʫ ʽʥʪʝʛʨʫʚʘʥʥʷ 
ʨʝʛʫʣʷʪʦʨʘ ʰʚʠʜʢʦʩʪʽ 

ʇʘʨʘʤʝʪʨ ʩʝʨʚʩ̔ʥʠʡ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ñɺʝʢʪʦʨò 2.00 ʊɸʂ 

1.72 Amp. reg.M 
ʇʽʜʩ. ʈʝʛ.M 

ʇʽʜʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ 
ʤʦʤʝʥʪʫ 

ʇʘʨʘʤʝʪʨ ʩʝʨʚʩ̔ʥʠʡ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ñɺʝʢʪʦʨò 0.60 ʊɸʂ 

1.73 Ki of reg.M 
ʇʦʩʪ.ɯ ʈʝʛ.M 

ʉʪʘʣʘ ʯʘʩʫ ʽʥʪʝʛʨʫʚʘʥʥʷ 
ʨʝʛʫʣʷʪʦʨʘ ʤʦʤʝʥʪʫ 

ʇʘʨʘʤʝʪʨ ʩʝʨʚʩ̔ʥʠʡ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ñɺʝʢʪʦʨò 1.00 ʊɸʂ 

1.74 Amp. reg.S 
ʇʽʜʩ. ʈʝʛ.S 

ʇʽʜʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ 
ʧʦʪʦʢʫ ʜʚʠʛʫʥʘ 

ʇʘʨʘʤʝʪʨ ʩʝʨʚʩ̔ʥʠʡ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ñɺʝʢʪʦʨò 650 ʊɸʂ 

1.75 Ki of reg.S 
ʇʦʩʪ.ɯ ʈʝʛ.S 

 ʇʦʩʪʽʡʥʘ ʯʘʩʫ 
ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ 
ʧʦʪʦʢʫ ʜʚʠʛʫʥʘ 

ʇʘʨʘʤʝʪʨ ʩʝʨʚʩ̔ʥʠʡ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ñɺʝʢʪʦʨò 0.003 ʊɸʂ 

1.80 Enc.imp/rot 
ɽʥʢ. .̔/o. 

ʂʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ ʟʘ 
ʦʙʝʨʪ ʝʥʢʦʜʝʨʘ 

1 ... 9999 
ɿɸʃɽɾʀʊʔ ɺɯɼ ʊʀʇʋ ɽʅʂʆɼɽʈʋ 

1024 ʅɯ 

1.81 Enc. revers 
ɽʥʢ.ʨʝʚʝʨʩ 

ʈʝʚʝʨʩ ʥʘʧʨʷʤʢʫ 
ʦʙʝʨʪʘʥʥʷ ʟ ʝʥʢʦʜʝʨʘ 

000 NO(ʅɯ) / 001 YES(ʊɸʂ) ï ʨʝʚʝʨʩ ʫʚʽʤʢʥʝʥʦ ʘʙʦ 
ʚʠʤʢʥʝʥʦ. 
ɿʘʣʝʞʠʪʴ ʚʽʜ ʩʧʦʩʦʙʫ ʤʦʥʪʘʞʫ ʝʥʢʦʜʝʨʘ ʥʘ ʚʘʣʫ 
ʜʚʠʛʫʥʘ. ʑʦʙ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʧʨʘʮʶʚʘʚ 
ʥʦʨʤʘʣʴʥʦ ʚ ʨʝʞʠʤʽ ɺʝʢʪʦʨ 2, ʥʘʧʨʷʤʦʢ 
ʦʙʝʨʪʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ 
ʬʘʢʪʠʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ. 

000 NO ʅɯ 

1.82 Enc. offset 
Enc offset 

 ʉʝʨʚ̔ʩʥʠʡ ʧʘʨʘʤʝʪʨ   

1.83 Enc. set 0 
Enc set 0 

 ʉʝʨʚ̔ʩʥʠʡ ʧʘʨʘʤʝʪʨ   

1.85 U flying ɺʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʜʣʷ 
ʩʘʤʦʧʽʜʭʚʘʪʫ 

0.0 é 50.0 % 
(ʩʝʨʚʽʩʥʠʡ ʧʘʨʘʤʝʪʨ, ʧʦʯʠʥʘʶʯʠ ʟ ʚʝʨʩʽʾ 12v15, 
ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʫʧʫ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ) 

ɿʘʣʝʞʠʪʴ ʚʽʜ 
ʧʦʪʫʞʥʦʩʪʽ 
ʧʝʨʝʪʚʦʨ. 

ʊɸʂ 

1.86 t flying ɼʠʥʘʤʢ̔ʘ ʩʘʤʦʧʜ̔ʭʚʘʪʫ  1.0 é 50.0 ʩ 
(ʩʝʨʚʽʩʥʠʡ ʧʘʨʘʤʝʪʨ, ʧʦʯʠʥʘʶʯʠ ʟ ʚʝʨʩʽʾ 12v15, 
ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʫʧʫ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ) 

ɿʘʣʝʞʠʪʴ ʚʽʜ 
ʧʦʪʫʞʥʦʩʪʽ 
ʧʝʨʝʪʚʦʨ. 

ʊɸʂ 

1.90 f elim1 min 
f ʚʠʨ̔ʟ1 ʤʽʥ 

ʅʠʞʥʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʠ 
ʚʠʨʽʟʫʚʘʥʥʷ 1 

0.0 ... 550 ɻʮ 
ɼʠʚ. ʨʦʟʜʽʣ 4.3.3. çɺʠʢʣʶʯʝʥʥʷ ʯʘʩʪʦʪè 

0.0 Hz ʊɸʂ 

1.91 f elim1 max 
f ʚʠʨ̔ʟ1 ʤʘʢ 

ɺʝʨʭʥʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʠ 
ʚʠʨʽʟʫʚʘʥʥʷ 1 

0.0 ... 550.0 ɻʮ 
ɼʠʚ. ʨʦʟʜʽʣ 4.3.3. çɺʠʢʣʶʯʝʥʥʷ ʯʘʩʪʦʪè 

0.0 Hz ʊɸʂ 

1.92 f elim2 min 
f ʚʠʨ̔ʟ2 ʤʥ̔ 

ʅʠʞʥʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʠ 
ʚʠʨʽʟʫʚʘʥʥʷ 2 

0.0 ... 550.0 ɻʮ 
ɼʠʚ. ʨʦʟʜʽʣ 4.3.3. çɺʠʢʣʶʯʝʥʥʷ ʯʘʩʪʦʪè 

0.0 Hz ʊɸʂ 

1.93 f elim2 max 
f ʚʠʨ̔ʟ2 ʤʘʢ 

ɺʝʨʭʥʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʠ 
ʚʠʨʽʟʫʚʘʥʥʷ 2 

0.0 ... 550.0 ɻʮ 
ɼʠʚ. ʨʦʟʜʽʣ 4.3.3. çɺʠʢʣʶʯʝʥʥʷ ʯʘʩʪʦʪè 

0.0 Hz ʊɸʂ 

1.94 f elim3 min 
f ʚʠʨ̔ʟ3 ʤʥ̔ 

ʅʠʞʥʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʠ 
ʚʠʨʽʟʫʚʘʥʥʷ 3 

0.0 ... 550.0 ɻʮ 
ɼʠʚ. ʨʦʟʜʽʣ 4.3.3. çɺʠʢʣʶʯʝʥʥʷ ʯʘʩʪʦʪè 

0.0 Hz ʊɸʂ 

1.95 f elim3 max 
f ʚʠʨ̔ʟ3 ʤʘʢ 

ɺʝʨʭʥʷ ʯʘʩʪʦʪʘ ʧʦʣʦʩʠ 
ʚʠʨʽʟʫʚʘʥʥʷ 3 

0.0 ... 550.0 ɻʮ 
ɼʠʚ. ʨʦʟʜʽʣ 4.3.3. çɺʠʢʣʶʯʝʥʥʷ ʯʘʩʪʦʪè 

0.0 Hz ʊɸʂ 

1.96 
DC dry enable 

ʇʦʯʠʥʘʶʯʠ ʧʨʦʮʝʩ 
ʩʫʰʽʥʥʷ 

000 Sw.Off (ɺʠʤʢʥʠ) ï ʥʝ ʧʦʚʽʜʦʤʣʷʡ ʧʨʦ 
ʥʝʩʧʨʘʚʥʽʩʪʴ 
001 In.C1 (ɺʭ.C1) .. 006 In.C6(ɺʭ.C6) ï 
ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʩʧʨʘʚʥʽʩʪʴ, ʢʦʣʠ ʥʘ ʮʠʬʨʦʚʠʡ 
ʚʭʽʜ 1..6 ʧʦʜʘʥʦ ʥʘʧʨʫʛʫ 
007 Sw.On (ɺʚʽʤʢʥʠ) ï ʟʘʚʞʜʠ ʧʦʚʽʜʦʤʣʷʡ ʧʨʦ 
ʥʝʩʧʨʘʚʥʽʩʪʴ. 
ɺʢʣʶʯʝʥʥʷ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʥʘʩʪʘʻ ʧʦʟʠʪʠʚʥʠʤ 
ʬʨʦʥʪʦʤ 

000 Sw.Off ʊɸʂ 

1.97 

DC dry max I 1) 
ʆʙʤʝʞʝʥʥʷ ʩʪʨʫʤʫ ʧʽʜ ʯʘʩ 
ʩʫʰʽʥʥʷ 

0..60.0 % 

 
ʇʨʠʤʽʪʢʘ: ʮʝ ʣʽʤʽʪ ʩʝʨʝʜʥʴʦʛʦ ʩʪʨʫʤʫ ʟ ʪʨʴʦʭ ʬʘʟ. 
ɺ ʦʜʥʽʡ ʟ ʬʘʟ ʜʚʠʛʫʥʘ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʙʫʜʝ ʚʠʱʝ ʽ 
ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 1,5 ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ, 
ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚ ʧʘʨ. 1.97. 

20.0 % ʊɸʂ 

1.98 

DC dry max U1) 
ʆʙʤʝʞʝʥʥʷ ʥʘʧʨʫʛʠ DC 
ʧʨʠ ʩʫʰʽʥʥʽ 

0..40.0 % 5.0 % ʊɸʂ 

 

  



ɼʦʜʘʪʦʢ C ï ʊʘʙʣʠʮʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ MFC710 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 

ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

1.99 

DC dry time 1) 
ʄʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ 
ʩʫʰʽʥʥʷ 

0.1..200.0 h 

 
ʇʨʠʤʽʪʢʘ: ʟʥʘʯʝʥʥʷ 200,0 ʛʦʜ ʦʟʥʘʯʘʻ ʚʽʜʢʣʶʯʝʥʥʷ 
ʬʫʥʢʮʽʾ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʩʫʰʽʥʥʷ - 
ʛʦʜʠʥʥʠʢ ʙʫʜʝ ʚʽʜʨʘʭʦʚʫʚʘʪʠ ʯʘʩ ʟ 200,0 ʛʦʜ ʜʦ 0 
ʛʦʜ, ʘʣʝ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ. 

 

0.1 h ʊɸʂ 

ʇʘʨʘʤʝʪʨʠ 1.100 ð 1.113 ʘʢʪʠʚʥʽ ʣʠʰʝ ʫ ʨʝʚʝʨʩʠʚʥʦʤʫ ʧʝʨʝʪʚʦʨʶʚʘʯʽ MFC710AcR 

1.100 ACR mode ʈʝʞʠʤ ʨʦʙʦʪʠ AcR 0- AcR (Active Rectifier) ʚʠʤʢʥʝʥʦ 
1 - AcR ʫʚʽʤʢʥʝʥʦ, ʢʦʣʠ ʩʪʘʥ Ăʛʦʪʦʚʠʡò - a) 
2 - AcR ʫʚʽʤʢʥʝʥʦ, ʢʦʣʠ ʩʪʘʥ Ăʨʦʙʦʪʘò b) 
3 - AcR ʚʢʣʶʯʘʻʪʴʩʷ, ʢʦʣʠ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʥ 
Ăʨʦʙʦʪʘò b), ʘ ʜʚʠʛʫʥ ʚʢʣʶʯʘʻʪʴʩʷ (Fout) ʪʽʣʴʢʠ 
ʧʽʩʣʷ ʚʢʣʶʯʝʥʥʷ AcR - c) 

 
 

3 ʅɯ 

1.101 Udc ref ɿʘʜʘʥʦ ʥʘʧʨʫʛʫ Udc ref 500 é 744 ɺ ʜʣʷ MFC710/AcR400B 
500 é 894 ɺ ʜʣʷ MFC710/AcR500B 
500 é 1418 ɺ ʜʣʷ MFC710/AcR690B 

620 V 
750 V 
1025 V 

ʊɸʂ 

1.102 Iq ref ɿʘʜʘʥʠʡ ʨʝʘʢʪʠʚʥʠʡ ʩʪʨʫʤ -30.0 é 30.0 %(100.0 % ʚʽʜʧʦʚʽʜʘʻ Iʥ) 0.0 % ʊɸʂ 

1.103 ACR limit ʆʙʤʝʞʝʥʥʷ ʩʪʨʫʤʫ AcR 
(ʩʧʦʞʠʚʘʥʦʛʦ ʪʘ 
ʚʽʜʜʘʥʦʛʦ) 

1.0 é 150.0 % (100.0 % ʚʽʜʧʦʚʽʜʘʻ Iʥ) 150.0 % ʊɸʂ 

1.104 L mains ɺʩʪʘʥʦʚʣʝʥʥʷ 
ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʤʝʨʝʞʽ 

0.000 é 32.767 ʤɻʥ ɿʘʣʝʞʠʪʴ ʚʽʜ 
ʧʦʪʫʞʥʦʩʪʽ 
ʧʝʨʝʪʚʦʨ. 

ʊɸʂ 

1.105 kp Udc ʂʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ Kp  
ʇ̔-ʨʝʛʫʣʷʪʦʨʘ ʥʘʧʨʫʛʠ Udc 

0 é 32767 185 ʊɸʂ 

1.106 ki Udc ʂʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ Ki 
ʇ̔-ʨʝʛʫʣʷʪʦʨʘ ʥʘʧʨʫʛʠ Udc 

0 é 32767 105 ʊɸʂ 

1.107 kp Id ʂʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ Kp  
ʇ̔-ʨʝʛʫʣʷʪʦʨʘ ʘʢʪʠʚʥʦʛʦ 
ʩʪʨʫʤʫ 

0 é 32767 100 ʊɸʂ 

1.108 ki Id ʂʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ Ki 
ʇ̔-ʨʝʛʫʣʷʪʦʨʘ ʘʢʪʠʚʥʦʛʦ 
ʩʪʨʫʤʫ 

0 é 32767 115 ʊɸʂ 

1.109 kp Iq ʂʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ Kp  
ʇ̔-ʨʝʛʫʣʷʪʦʨʘ ʨʝʘʢʪʠʚʥʦʛʦ 
ʩʪʨʫʤʫ 

0 é 32767 100 ʊɸʂ 

1.110 ki Iq ʂʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ Ki 
ʇ̔-ʨʝʛʫʣʷʪʦʨʘ ʨʝʘʢʪʠʚʥʦʛʦ 
ʩʪʨʫʤʫ 

0 é 32767 115 ʊɸʂ 

1.112 df carr.AcR ʉʝʨʚ̔ʩʥʠʡ ʧʘʨʘʤʝʪʨ 0 é 10 ɻʮ 0 Hz ʊɸʂ 

1.113 Tryb 
SYNC 

ʈʝʞʠʤ ʉʠʥʭʨʦ. - 
ʉʝʨʚ̔ʩʥʠʡ ʧʘʨ. 

0, 1, 2, 3 0 ʊɸʂ 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

ɻʈʋʇɸ 2 ï ɿɸɼɸʊʏʀʂʀ ɯ ʋʇʈɸɺʃɯʅʅʗ 
2.1 B Ctrl.unit 
ʋʧʨʘʚʣʥ̔ʥ ̫B 

ʋʚʽʤʢʥʝʥʥʷ ʚʘʨʽʘʥʪʘ 
ʫʧʨʘʚʣʽʥʥʷ A ʘʙʦ B  

000 Sw.Off (ɺʠʤʢ.) ï ʋʧʨʘʚʣʥ̔ʥ ̫A 
001 In.C1(ɺʭ.C1) é 006 In.C6(ɺʭ.C6) ï ʚʠʙ̔ʨ A/B ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ 
007 Sw.On (ɺʚʽʤʢʥ.) ï ʋʧʨʘʚʣʥ̔ʥ ̫B 

000 Sw.Off 
  
(ʚʢʣʶʯʝʥʦ 
ʋʧʨʘʚʣʽʥʥʷ ɸ) 

ʊɸʂ 

2.2 Ref.unit  A 
ɿʘʜʘʪʯʠʢ A 

ɺʠʙʽʨ ʟʘʜʘʪʯʠʢʘ ʜʣʷ 
ʋʧʨʘʚʣʽʥʥʷ A 

133 Keyb. ref. (ʂʣʘʚ.ɿ) ï ʟʘʜʘʪʯʠʢ ʯʘʩʪʦʪʠ ʟ ʧʘʥʝʣ ̔
134 In.A0 (ɺʭ.A0) é 136 In.A2 (ɺʭ.A2) ï 
ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʘʩʪʦʪʠ ʩʠʛʥʘʣʦʤ ʟ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʭʦʜʫ 0...2 
137 OutPID (ɺʠʭ.ʇɯɼ) ï ʟʘʜʘʥʥʷ ʯʘʩʪʦʪʠ ʟ ʇɯɼ-
ʨʝʛʫʣʷʪʦʨʘ 
138 MotPot (ʄʦʪʇʦʪ) ï ʟʘʜʘʥʥʷ ʩʠʛʥʘʣʘʤʠ 
ʟʤʝʥʰ/ʟʙʽʣʴʰ ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʘ 
139 RS ref. (RS ɿʘʜ) ï ʟʘʜʘʥʥʷ ʯʝʨʝʟ ʟʚ'ʷʟʦʢ 
RS232 ʘʙʦ RS485 (Modbus) 

133 Keyb. ref. 
(ʂʣʘʚ.ɿ) 

ʊɸʂ 

2.3 Ref.unit B 
ɿʘʜʘʪʯʠʢ B 

ɺʠʙʽʨ ʟʘʜʘʪʯʠʢʘ ʜʣʷ 
ʋʧʨʘʚʣʽʥʥʷ B 

ʪʝ ʩʘʤʝ 134 In.A0 
(ɺʭ.A0) 

ʊɸʂ 

2.4 Start A 
ʉʪʘʨʪ A 

ɺʠʙʽʨ ʜʞʝʨʝʣʘ ʩʠʛʥʘʣʫ 
ʉʊɸʈʊ/ʉʊʆʇ ʜʣʷ 
ʋʧʨʘʚʣʥ̔ʥ̫  A 

030 Dig. Inp. S t(ɺʭ.ʎʠʬ) ï ʫʧʨʘʚʣʥ̔ʥ ̫
ʉʊɸʈʊ/ʉʊʆʇ ʚʽʜʜʘʣʝʥʝ (ʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ï ʜʠʚ. ʧʘʨ. 2.8) 
031 KeyboardSt. (ʂʣʘʚ.) ï ʫʧʨʘʚʣʽʥʥʷ 
ʉʊɸʈʊ/ʉʊʆʇ ʤʽʩʮʝʚʝ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ 
032 RS St. ï ʫʧʨʘʚʣʽʥʥʷ ʉʊɸʈʊ/ʉʊʆʇ ʯʝʨʝʟ 
ʟʚ'ʷʟʦʢ RS232 ʘʙʦ RS485 (Modbus) 

031 
Keyboard St. 
(ʂʣʘʚ.) 

ʊɸʂ 

2.5 Start B 
ʉʪʘʨʪ B 

ɺʠʙʽʨ ʜʞʝʨʝʣʘ ʩʠʛʥʘʣʫ 
ʉʊɸʈʊ/ʉʊʆʇ ʜʣʷ 
ʋʧʨʘʚʣʽʥʥʷ B 

ʪʝ ʩʘʤʝ 030 
Dig. Inp. St 
(ɺʭ.ʎʠʬ) 

ʊɸʂ 

2.6 Dir. A 
ʋʧʨ. A 

ɺʠʙʽʨ ʩʠʛʥʘʣʫ ʫʧʨʘʚʣʽʥʥʷ 
ʥʘʧʨʷʤʢʦʤ ʜʣʷ 
ʋʧʨʘʚʣʽʥʥʷ A 

033 Dig.Inp.Dir. (ɺʭ.ʎʠʬ) ï ʫʧʨʘʚʣʽʥʥʷ ʥʘʧʨʷʤʦʤ 
ʚʽʜʜʘʣʝʥʝ (ʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ï 
ʜʠʚ. ʧʘʨ. 2.8) 
034 Keyb. Dir. (ʂʣʘʚ.) ï ʫʧʨʘʚʣʽʥʥʷ ʥʘʧʨʷʤʦʤ 
ʤʽʩʮʝʚʝ ʟ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ 

034 Keyb. 
(ʂʣʘʚ.) 

ʊɸʂ 

2.7 Dir. B 
ʋʧʨ. B 

ɺʠʙʽʨ ʩʠʛʥʘʣʫ ʫʧʨʘʚʣʽʥʥʷ 
ʥʘʧʨʷʤʢʦʤ ʜʣʷ 
ʋʧʨʘʚʣʽʥʥʷ B 

ʪʝ ʩʘʤʝ 033  
Dig.Inp. Dir 
(ɺʭ.ʎʠʬ.) 

ʊɸʂ 

2.8 Remote Start 
ɼʠʩʪʘʥʮ. 
ʉʪʘʨʪ 

ɺʘʨʽʘʥʪ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 
ʫʧʨʘʚʣʽʥʥʷ  
ʉʊɸʈʊ/ʉʊʆʇ 

0 ï ɺʭ.C1 = ʉʊɸʈʊ/ʉʊʆʇ, ɺʭ.C2 = ʥʘʧʨʷʤʦʢ 
1ï ɺʭ.C1 = ʉʊɸʈʊ ɺʇʈɸɺʆ, ɺʭ.C2 = ʉʊɸʈʊ ɺʃɯɺʆ 
2ï ʤ̔ʧʫʣʴʩ ɺʭ.C1 = ʉʊɸʈʊ, ʤ̔ʧʫʣʴʩ ɺʭ.C2 = ʉʊʆʇ 
3ï ʪʝ ʩʘʤʝ  ̔ɺʭ.C3 = ʥʘʧʨʷʤʦʢ 
4ï ɺʭ.C1 = ʉʊɸʈʊ/ʉʊʆʇ 

 
ʉʤ. ʪʘʙʣʠʮʫ 4.1 - ʨʘʟʜʝʣ 4.2.3 

0 ʊɸʂ 

2.9 Ref.Torq.A 
ɿʘʜ.ʄʦʤ.A 

ɿʘʜʘʪʯʠʢ ʤʦʤʝʥʪʫ ʜʣʷ 
ʋʧʨʘʚʣʽʥʥʷ A 

144 Reference A0 (ɿʘʜ.A0) ... 146 Reference A2 
(ɿʘʜ.A2)ï ʟʘʚʜʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ 
ʩʠʛʥʘʣʦʤ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ 
147 100.0 % - ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʤʝʥʪ 100 % 
148 Reference RC (ɿʘʜ. KN) ï ʤʦʤʝʥʪ, 
ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʥʫʪʨʽʰʥʴʦʛʦ 
ʢʘʣʴʢʫʣʷʪʦʨʘ ʥʘʤʦʪʢʠ 
ʜʠʚ. ʪʘʢʦʞ ʧ.1.43 ʡ ʧ.1.44 

147 100.0 % ʊɸʂ 

2.10 Ref.Torq.B 
ɿʘʜ.ʤʦʤ.B 

ɿʘʜʘʪʯʠʢ ʤʦʤʝʥʪʫ ʜʣʷ 
ʋʧʨʘʚʣʽʥʥʷ B 

ʪʝ ʩʘʤʝ 147 100.0 % ʊɸʂ 

2.11 Ref. min 
ɿʘʜ.ʤʽʥ. 

ɿʘʜʘʥʘ ʯʘʩʪʦʪʘ, ʷʢʘ 
ʚʽʜʧʦʚʽʜʘʻ - 0 % ʟʘʜʘʪʯʠʢʘ 

- 550.0 ... 550.0 ɻʮ 

 

0.0 Hz ʊɸʂ 

2.12 Ref. max 
ɿʘʜ. ʤʘʢ 

ɿʘʜʘʥʘ ʯʘʩʪʦʪʘ, ʷʢʘ 
ʚʽʜʧʦʚʽʜʘʻ - 100 % 
ʟʘʜʘʪʯʠʢʘ 

0.0... 550.0 ɻʮ 
ʋʚʘʛʘ: ʜʠʚ. ʪʘʢʦʞ ʧʘʨ. 1.40 

50.0 Hz ʊɸʂ 

2.13 f stop 
f ʉʪʦʧ 

ʄʽʥʽʤʘʣʴʥʝ ʘʙʩʦʣʶʪʥʝ 
ʟʥʘʯʝʥʥʷ ʟʘʜʘʥʦʾ ʯʘʩʪʦʪʠ 

0.0 ... 550.0 ɻʮ 0.5 Hz ʊɸʂ 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

2.14 Use f stop 
ɺʠʢʦʨʠʩʪ. f 
ʉʪʦʧ 

ɺʠʪʨʠʤʢʘ ʯʘʩʫ ʜʣʷ  
f <ʧʘʨ. 2.13 

000 NO (ʅɯ) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʣʠʰʝ ʦʙʤʝʞʠʪʴ 
ʯʘʩʪʦʪʫ ʜʦ ʧʘʨ. 2.13 
001 YES (ʊɸʂ)ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʠʪʴʩʷ, ʢʦʣʠ 
fʟʘʜʘʥʘ ʥʠʞʯʝ ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʾ, ʷʢʘ ʚʠʟʥʘʯʝʥʘ ʧʘʨ. 
2.13 

000 NO 
(ʅɯ) 

ʊɸʂ 

2.15 Start LoRST 
ʉʪʘʨʪ LoRST 

ʉʪʠʨʘʥʥʷ ʉʠʛʥʘʣʫ 
ʄʽʩʮʝʚʦʛʦ ʉʪʘʨʪʫ 

000 NO (ʅɯ) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʧʘʤ'ʷʪʘʻ ʥʘʪʠʩʢʘʥʥʷ 
ʢʣʘʚʽʰʽ ʉʊɸʈʊ ʪʘ ʡʦʛʦ ʟʘʧʫʩʢ ʚʽʜʙʫʜʝʪʴʩʷ ʧʽʩʣʷ 
ʟʤʽʥʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʤʽʩʮʝʚʝ 
001 YES (ʊɸʂ) ï ʧʽʩʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʥʘ 
ʤʽʩʮʝʚʝ (ʟ ʧʘʥʝʣʽ) ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʘʣʠʰʠʪʴʩʷ ʚ 
ʧʦʣʦʞʝʥʥʽ ʩʪʦʧ (ʘʙʦ ʟʫʧʠʥʠʪʴʩʷ) ʥʝʟʘʣʝʞʥʦ ʚʽʜ 
ʪʦʛʦ, ʯʠ ʙʫʣʘ ʥʘʪʠʩʥʫʪʘ ʜʦ ʮʴʦʛʦ ʢʣʘʚʽʰʘ ʉʊɸʈʊ 

001 YES 
(ʊɸʂ) 

ʊɸʂ 

2.16 Ref. delay 
ʋʧʦʚʽʣʴʥʝʥʥʷ 
ʚʚʽʤʢʥ. ʟʘʜʘʪʯ. 

ʋʧʦʚʽʣʴʥʝʥʥʷ ʚʽʤʢʥʝʥʥʷ 
ʟʘʜʘʪʯʠʢʘ 

0.0 é 12.0 ʩ 0.0 s ʊɸʂ 

2.18 
Autostart block 

ɹʣʦʢʫʚʘʥʥʷ ʘʚʪʦʩʪʘʨʪʫ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ 

ɹʣʦʢʫʚʘʥʥʷ ʘʙʦ ʜʦʟʚʽʣ ʥʘ ʘʚʪʦʩʪʘʨʪ 
ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʧʽʩʣʷ: 
- ʟʥʠʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ ʘʙʦ 
- ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʟʥʠʢʥʝʥʥʷ ʘʚʘʨʽʾ/ʧʦʧʝʨʝʜʞʝʥʥʷ. 
ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʘʚʪʦʩʪʘʨʪʫ ʻ ʘʢʪʠʚʥʠʡ ʩʠʛʥʘʣ 
ʉʪʘʨʪ. ɺʢʣʶʯʝʥʥʷ ʥʘ ʧʦʟʠʪʠʚʥʠʡ ʬʨʦʥʪ. 

 
000 No ï ʚʽʜʩʫʪʥʽʩʪʴ ʙʣʦʢʫʚʘʥʥʷ 
               ʘʚʪʦʩʪʘʨʪʫ  
001 Yes ï ʙʣʦʢʘʜʘ ʘʚʪʦʩʪʘʨʪʫ ʘʢʪʠʚʥʘ 

000 No ʊɸʂ 

2.20 Motopot.up 
ʄʦʪʦʧʦʪ. ʚʝʨʭ. 

ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ Ăʟʙʽʣʴʰò 
ʜʣʷ ʟʘʜʘʪʯʠʢʘ 
ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʦʤ 

000 Sw.Off (ɺʠʤʢʥ.)ï ʚʽʜʩʫʪʥʽʩʪʴ 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6) ï ʟʙʽʣʴʰ 
ʟʘʜʘʪʯʠʢ, ʢʦʣʠ ʥʘ ʮʠʬʨʦʚʠʡ ʚʭʽʜ 1...6 ʧʦʜʘʥʦ 
ʥʘʧʨʫʛʫ 

000 Sw.Off  
(ɺʠʤʢʥ.) 

ʊɸʂ 

2.21 
Motopot.dwn 
ʄʦʪʦʧʦʪ. ʥʠʞʥ 

ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ Ăʟʤʝʥʰò 
ʜʣʷ ʟʘʜʘʪʯʠʢʘ 
ʤʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨʦʤ 

000 Sw.Off (ɺʠʤʢʥ.)ï ʚʽʜʩʫʪʥʽʩʪʴ 
001 In.C1(ɺʭ.C1) é 006 In.C6(ɺʭ.C6) ï ʟʤʝʥʰ 
ʟʘʜʘʪʯʠʢ, ʢʦʣʠ ʥʘ ʮʠʬʨʦʚʠʡ ʚʭʜ̔ 1...6 ʧʦʜʘʥʦ 
ʥʘʧʨʫʛʫ 

000 Sw.Off  
(ɺʠʤʢʥ.) 

ʊɸʂ 

2.22 Motop. 
mode 
ʄʦʪʦʧʦʪ.ʨʝʩʪ 

ʈʝʞʠʤ ʤʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨʘ 

 
 
 

0 ï ʟʫʧʠʥʢʘ ʯʘʩʪʦʪʥʠʢʘ (ʉʊʆʇ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʦʙʥʫʣʝʥʥ ̫ʚʝʣʠʯʠʥʠ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʤʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨʫ  
1 ï ʚʝʣʠʯʠʥʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨʘ 
ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʧʘʤôʷʪʽ. ɺʽʜʩʫʪʥʷ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨʫ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ. 
2 ï ʚʝʣʠʯʠʥʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʘʜʘʪʯʠʢʘ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ 
ʤʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨʦʤ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 
ʧʣʘʚʥʦʛʦ ʧʝʨʝʤʠʢʘʥʥʷ ʟ̔ ʟʘʜʘʪʯʠʢʘ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʨʘʟ ʥʘ ʟʘʜʘʪʯʠʢ ʟ 
ʤʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨʘ. 
3 ï ʚʝʣʠʯʠʥʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨʘ 
ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʧʘʤôʷʪʽ. ʄʦʞʥʘ ʟʤʽʥʠʪʠ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨʘ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ.  
 
ʈʝʞʠʤʠ 0, 1, 2 ʤʦʞʣʠʚʽ, ʢʦʣʠ ʟʘʜʘʪʯʠʢ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʨʘʟ (ʧʘʨ. 2.2 ʘʙʦ ʧʘʨ. 2.3) 
ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʄʦʪʇʦʪ. 
ʈʝʞʠʤ 3 ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʘʜʘʪʯʠʢʘ, 
ʱʦ ʜʽʻ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ. 

1 ʊɸʂ 

2.23 Motop. time 
ʏʘʩ ʤʦʪʦʧ. 

ʏʘʩ ʥʘʨʦʩʪʘʥʥʷ/ʩʧʘʜʘʥʥʷ 
ʤʦʪʦʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦʛʦ 
ʟʘʜʘʪʯʠʢʘ 

0.1 ... 320.0 ʩ 10.0 s ʊɸʂ 

2.30 fConst0 src 
ɺʠʙ. f ʧʦʩʪ.0 

ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ W1 ʜʣʷ 
ʚʠʙʦʨʫ ʧʦʩʪʽʡʥʠʭ 
ʰʚʠʜʢʦʩʪʝʡ 

000 Sw.Off (ɺʠʤʢʥ.) ï W1 = 0 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6) ï W1 = 1 
ʢʦʣʠ ʥʘ ʮʠʬʨʦʚʠʡ ʚʭʽʜ DI1..DI6 ʧʦʜʘʥʦ ʥʘʧʨʫʛʫ 
007 Sw.On(ɺʢʣ.) ï  W1 = 1 
ɼʠʚ. ʨʦʟʜ̔ʣ  

005 In.C5 
(ɺʭ.C5) 

ʊɸʂ 

2.31 fConst1 src 
ɺʠʙ. f ʧʦʩʪ.1 

ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ W2 ʜʣʷ 
ʚʠʙʦʨʫ ʧʦʩʪʽʡʥʠʭ 
ʰʚʠʜʢʦʩʪʝʡ 

ʊʝ ʩʘʤʝ 006In.C6 
(ɺʭ.C6) 

ʊɸʂ 

2.32 fConst2 src 
ɺʠʙ. f ʧʦʩʪ.2 

ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ W3 ʜʣʷ 
ʚʠʙʦʨʫ ʧʦʩʪʽʡʥʠʭ 
ʰʚʠʜʢʦʩʪʝʡ 

ʊʝ ʩʘʤʝ 000 Sw.Off 
(ɺʠʤʢʥ.) 

ʊɸʂ 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

2.33 f Const 1 
f ʧʦʩʪ. 1 

ʇʦʩʪ̔ʡʥʘ ʯʘʩʪʦʪʘ 1 -550.0 ... 550.0 ɻʮ 10.0 Hz ʊɸʂ 

2.34 f Const 2 
f ʧʦʩʪ. 2 

ʇʦʩʪ̔ʡʥʘ ʯʘʩʪʦʪʘ 2 -550.0 ... 550.0 ɻʮ 20.0 Hz ʊɸʂ 

2.35 f Const 3 
f ʧʦʩʪ. 3 

ʇʦʩʪ̔ʡʥʘ ʯʘʩʪʦʪʘ 3 -550.0 ... 550.0 ɻʮ 25.0 Hz ʊɸʂ 

2.36 f Const 4 
f ʧʦʩʪ. 4 

ʇʦʩʪ̔ʡʥʘ ʯʘʩʪʦʪʘ 4 -550.0 ... 550.0 ɻʮ 30.0 Hz ʊɸʂ 

2.37 f Const 5 
f ʧʦʩʪ. 5 

ʇʦʩʪ̔ʡʥʘ ʯʘʩʪʦʪʘ 5 -550.0 ... 550.0 ɻʮ 40.0 Hz ʊɸʂ 

2.38 f Const 6 
f ʧʦʩʪ. 6 

ʇʦʩʪʽʡʥʘ ʯʘʩʪʦʪʘ 6 -550.0 ... 550.0 ɻʮ 45.0 Hz ʊɸʂ 

2.39 f Const 7 
f ʧʦʩʪ. 7 

ʇʦʩʪʽʡʥʘ ʯʘʩʪʦʪʘ 7 -550.0 ... 550.0 ɻʮ 50.0 Hz ʊɸʂ   

2.40 Cfg. In.A0 
ʂʦʥʬ. ɺʭ.AI0 

ʂʦʥʬ̔ʛʫʨʘʮʽ̫ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʭʦʜʫ ɺʭ.A0 (AI0) 0-10 V 0 V  = 0.0 % 

10 V  = 100.0% 

10-0 V 0 V  = 100.0 % 
10 V  = 0.0 % 

2-10 V 2 V  = 0.0 % 
10 V  = 100.0 % 

10-2 V 2 V  = 100.0 % 
10 V  = 0.0 % 

ɺʭ.A0 ʤʘʻ ʪʽʣʴʢʠ ʨʝʞʠʤ ʧʦ ʥʘʧʨʫʟʽ. 

000 0-10 V ʊɸʂ 

2.41 Cfg. In.A1 
ʂʦʥʬ. ɺʭ.A1 

ʂʦʥʬ̔ʛʫʨʘʮʽ̫ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʭʦʜʫ ɺʭ.A1 (AI1) 

 ʈʝʞʠʤ ʟʘ 
ʥʘʧʨʫʛʦʶ 

ʈʝʞʠʤ ʟʘ 
ʩʪʨʫʤʦʤ 

0-10 V 0 V  = 0.0 % 0 mA  = 0.0 % 
10 V  = 100.0% 20 mA  = 100.0% 

10-0 V 0 V  = 100.0 % 0 mA  = 100.0 % 
10 V  = 0.0 % 20 mA  = 0.0 % 

2-10 V 2 V  = 0.0 %  4 mA  = 0.0 % 
10 V  = 100.0 % 20 mA  = 100.0 % 

10-2 V 2 V  = 100.0 % 4 mA  = 100.0 % 
10 V  = 0.0 % 20 mA  = 0.0 % 

 
ɺʠʙʽʨ ʨʝʞʠʤʫ ʟʘ ʥʘʧʨʫʛʦ /ʁʟʘ ʩʪʨʫʤʦʤ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʤʠʯʦʢ - ʨʠʩ. ʥʘ 
ʩʪʦʨ. . 
ʇʨʠʢʣʘʜ: 0-10 ɺ ʦʟʥʘʯʘʻ, ʱʦ ɺʭ.ɸ1 ʟʥʘʭʦʜʠʪʴʩʷ ʚ 
ʨʝʞʠʤʽ 0-10 ɺ ʘʙʦ      0-20 ʤɸ - ʟʘʣʝʞʥʦ ʚʽʜ 
ʧʦʣʦʞʝʥʥʷ ʧʝʨʝʤʠʯʢʠ. 

000 0-10 V ʊɸʂ 

2.42 Cfg. In.A2 
ʂʦʥʬ. ɺʭ.A2 

ʂʦʥʬ̔ʛʫʨʘʮʽ̫ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʭʦʜʫ ɺʭ.A2 (AI2) 

ʊʝ ʩʘʤʝ 000 0-10 V ʊɸʂ 

2.43 In.A0 Scale 
ʐʢʘʣʘ ɺʭ.A0 

ʐʢʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ 
ʟʘʜʘʪʯʠʢʘ ɿʘʜ.A0 

-500.0 ... 500.0 % 100.0 % ʊɸʂ 

2.44 In.A1 Scale 
ʐʢʘʣʘ ɺʭ.A1 

ʐʢʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ 
ʟʘʜʘʪʯʠʢʘ ɿʘʜ.A1 

-500.0 ... 500.0 % 100.0 % ʊɸʂ 

2.45 In.A2 Scale 
ʐʢʘʣʘ ɺʭ.A2 

ʐʢʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ 
ʟʘʜʘʪʯʠʢʘ ɿʘʜ.A2 

-500.0 ... 500.0 % 100.0 % ʊɸʂ 

2.46 In.A0 Offs. 
Offs. ɺʭ.A0 

Offset ʘʥʘʣʦʛʦʚʦʛʦ 
ʟʘʜʘʪʯʠʢʘ ɿʘʜ.A0 

-500.0 ... 500.0 % 0.0 % ʊɸʂ 

2.47 In.A1 Offs. 
Offs. ɺʭ.A1 

Offset ʘʥʘʣʦʛʦʚʦʛʦ 
ʟʘʜʘʪʯʠʢʘ ɿʘʜ.A1 

-500.0 ... 500.0 % 0.0 % ʊɸʂ 

2.48 In.A2 Offs. 
Offs. ɺʭ.A2 

Offset ʘʥʘʣʦʛʦʚʦʛʦ 
ʟʘʜʘʪʯʠʢʘ ɿʘʜ.A2 

-500.0 ... 500.0 % 0.0 % ʊɸʂ 

2.49 In.A0 Fltr. 
ʌ̔ʣʴʪʨ ɺʭ.A0 

ʉʪʘʣʘ ʯʘʩʫ ʬʽʣʴʪʨʫ 
ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ɺʭ.A0 (AI0) 

0.01 ... 50.00 ʩ 0.10 s ʊɸʂ 

2.50 In.A1 Fltr. 
ʌ̔ʣʴʪʨ ɺʭ.A1 

ʉʪʘʣʘ ʯʘʩʫ ʬʽʣʴʪʨʫ 
ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ɺʭ.A1 (AI1) 

0.01 ... 50.00 ʩ 

 
0.10 s ʊɸʂ 

2.51 In.A2 Fltr. 
ʌ̔ʣʴʪʨ ɺʭ.A2 

ʉʪʘʣʘ ʯʘʩʫ ʬʽʣʴʪʨʫ 
ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ɺʭ.A2 (AI2) 

0.01 ... 50.00 ʩ          0.10 s ʊɸʂ 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

2.60 PID Ref.Src 
ɺʠʙ.ɿʘʜ.ʇɯɼ 

ɺʠʙʽʨ ʟʘʜʘʪʯʠʢʘ ʇɯɼ-
ʨʝʛʫʣʷʪʦʨʘ 

141 MP-PID ï ʤʦʪʦʧʦʪʝʥʮʦ̔ʤʝʪʨ ʇɯɼ  

142 RS PID ï ʟʘʚʜʘʥʥʷ ʯʝʨʝʟ ʟʚ'ʷʟʦʢ RS232 ʘʙʦ 
RS485 
143 Keyb.P (ʂʣʘʚ.ʇɯɼ) ï ʟʘʚʜʘʥʥʷ ʯʘʩʪʦʪʠ ʟ ʧʘʥʝʣʽ 
ʫʧʨʘʚʣʽʥʥʷ 
144 Ref.A0 (ɿʘʜ.A0) ï ʟʘʚʜʘʥʥʷ ʯʘʩʪʦʪʠ ʩʠʛʥʘʣʦʤ ʟ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ ɺʭ.A0 
145 Ref.A1 (ɿʘʜ.A1) ï ʟʘʚʜʘʥʥʷ ʯʘʩʪʦʪʠ ʩʠʛʥʘʣʦʤ ʟ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ ɺʭ.A1 
146 Ref.A2 (ɿʘʜ.A2) ï ʟʘʚʜʘʥʥʷ ʯʘʩʪʦʪʠ ʩʠʛʥʘʣʦʤ ʟ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ ɺʭ.A2 

143 Keyb.P 
(ʂʣʘʚ.ʇɯɼ) 

ʊɸʂ 

2.61 PID Inp.Src 
ɺʠʙ.ɺʭ. ʇɯɼ 

ɺʠʙʽʨ ʚʭʦʜʫ ʨʝʛʫʣʴʦʚʘʥʦʾ 
ʚʝʣʠʯʠʥʠ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ 

144 Ref.A0 (ɿʘʜ.A0) ï ʟʘʚʜʘʥʥʷ ʨʝʛʫʣʴʦʚʘʥʦʾ 
ʚʝʣʠʯʠʥʠ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʟʘʜʘʪʯʠʢʘ ɿʘʜ.A0 
145Ref.A1 (ɿʘʜ.A1) ï ʟʘʚʜʘʥʥʷ ʨʝʛʫʣʴʦʚʘʥʦʾ 
ʚʝʣʠʯʠʥʠ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʟʘʜʘʪʯʠʢʘ ɿʘʜ.A1 
146Ref.A2 (ɿʘʜ.A2) ï ʟʘʚʜʘʥʥʷ ʨʝʛʫʣʴʦʚʘʥʦʾ 
ʚʝʣʠʯʠʥʠ ʟ ʘʥʘʣʦʛʦʚʦʛʦ ʟʘʜʘʪʯʠʢʘ ɿʘʜ.A2 

145 Ref.A1 
(ɿʘʜ.A1) 

ʊɸʂ 

2.62 Error inv. 
ɯʥʚʝʨʪ. ʧʦʤʠʣʢʠ 

ɿʤʽʥʘ ʟʥʘʢʫ ʧʦʤʠʣʢʠ 
ʨʝʛʫʣʷʪʦʨʘ 

000 NO ï ʅɯ 
001YES ï ʊɸʂ 

000 NO 
(ʅɯ) 

ʊɸʂ 

2.63 P Amp. 
ʋʩ. P 

ɿʤʽʥʘ ʧʨʦʧʦʨʮʽʡʥʦʾ   
ʩʢʣʘʜʦʚʦʾ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ 

1 ... 3000 % 1000 % ʊɸʂ 

2.64 I Const. 
ʇʦʩʪ. I 

ɿʤʽʥʘ ʩʪʘʣʦʾ ʯʘʩʫ ɯ ʇɯɼ-
ʨʝʛʫʣʷʪʦʨʘ 

0.01 ... 320.00 ʩ 1.00 s ʊɸʂ 

2.65 D Amp. 
ʇʦʩʪ. D 

ɿʤʽʥʘ ʜʠʬʝʨʝʥʮʽʡʥʦʾ 
ʩʢʣʘʜʦʚʦʾ ɼ ʇɯɼ-
ʨʝʛʫʣʷʪʦʨʘ 

0 ... 500 % 0 % ʊɸʂ 

2.66 
max.Out.PID 
ʤʘʢ.ɺʠʭ. ʇɯɼ 

ʆʙʤʝʞʝʥʥʷ ʟʥʘʯʝʥʥ̫  
ʚʠʭ̔ʜʥʦʛʦ ʩʠʛʥʘʣʫ ʇɯɼ-
ʨʝʛʫʣʷʪʦʨʘ ñʧʦ 
ʤʘʢʩʠʤʫʤʫò 

0.0... 3000.0 % 100.0 % ʊɸʂ 

2.67 min.Out.PID 
ʤ̔ʥ.ɺʠʭ. ʇɯɼ 

ʆʙʤʝʞʝʥʥʷ ʟʥʘʯʝʥʥʷ 
ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʇɯɼ-
ʨʝʛʫʣʷʪʦʨʘ ñʧʦ ʤʽʥʽʤʫʤʫò 

-3000.0 ... 0.0 % 0.0 % ʊɸʂ 

2.68 PID Out.res 
ʈʝʩʝʪ ʇɯɼ 

ʆʙʥʫʣʝʥʥ ̫ʚʠʭʦʜʫ ʇɯɼ-
ʨʝʛʫʣʷʪʦʨʘ ʢʦʣʠ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʝʥʦ 

0 ï ʈʝʩʝʪ ʧʨʠ STOP 
1 ï ʈʝʛʫʣʷʪʦʨ ʚʝʩʴ ʯʘʩ ʘʢʪʠʚʥʠʡ 
2 ï ʂʦʣʠ ʇɯɼ - ʨʝʛʫʣʷʪʦʨ ʥʝʘʢʪʠʚʥʠʡ, ʚʠʭ̔ʜ ʇɯɼ 
ʚʽʜʩʣʽʜʢʦʚʫʻ ʘʢʪʫʘʣʴʥʫ ʟʘʜʘʥʫ ʚʝʣʠʯʠʥʫ ʯʘʩʪʦʪʠ 
(ʩʪʦʩʫʻʪʴʩʷ ʣʠʰʝ ʚʠʧʘʜʢʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɯɼ - ʨʝʛʫʣʷʪʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨ. 
2.2 ɿʘʜʘʪʯʠʢ ɸ ʘʙʦ ʧʘʨ. 2.3 ɿʘʜʘʪʯʠʢ ɺ). 
 

ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɯɼ - ʨʝʛʫʣʷʪʦʨʘ 
ʰʣʷʭʦʤ ʬʫʥʢʮʦ̔ʥʘʣʴʥʠʭ ʙʣʦʢʚ̔ PLC ʮʝʡ ʧʘʨʘʤʝʪʨ 
ʩʣ̔ʜ ʚʩʪʘʥʦʚʠʪʠ ʥʘ 0 ʘʙʦ 1. 

2 ʊɸʂ 

2.69 PID type 
ʊʠʧ ʇɯɼ 

ɸʣʛʦʨʠʪʤ ʇɯɼ ʉʝʨʚ̔ʩʥʠʡ ʧʘʨʘʤʝʪʨ 0 ʊɸʂ 

2.70 SLEEP time 
ʏʘʩ SLEEP 

ʏʘʩ ʜʦ ʚʚʽʤʢʥʝʥʥʷ ʬʫʥʢʮʽʾ 
Sleep, ʢʦʣʠ ʚʠʭ̔ʜ 
ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʤʥ̔̔ʤʫʤ̔ 
(ʧʘʨ. 2.67) 

0 ... 32000 ʩ 
0 ʩ = ʬʫʥʢʮʽ̫ SLEEP ʚʠʤʢʥʝʥʘ 

 

0 s ʊɸʂ 

2.71 SLEEP thr 
ʇʦʨ̔ʛ SLEEP 

ʇʦʨ̔ʛ ñʧʨʦʙʫʜʞʝʥʥʷò ̔ʟ 
ʩʪʘʥʫ SLEEP 

0.0 ... 100.0 % 
ʇʨʦʙʫʜʞʝʥʥʷ ʢʦʣʠ: 
(ʇʦʤʠʣʢʘ >ʧʘʨ. 2.71) ʘʙʦ (ɺʠʭ̔ʜ ʇɯɼ >ʧʘʨ. 2.71) 

5.0 % ʊɸʂ 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

2.80 Out.A1 Src 
ɺʠʙ̔ʨ ɺʠʭ.A1 

ɺʠʙ̔ʨ ʩʠʛʥʘʣʫ ʜʣʷ  
ʘʥʘʣʦʛʦʚʦʛʦ ʚʠʭʦʜʫ 
ɺʠʭ.A1 (AO1) 

133 Keyb. ref 
134 In.A0 ... 136 In.A2 
137 OutPID 
138 MotPot 
139 RS ref 
140 MP-AUX 
141 MP-PID 
142 RS PID 
143 Keyb.P 
144 Ref.A0..146Ref.A2 
147 100 % 
148 Ref.RC 
149 |rpm| (|ʦʙʝʨ|) ï ʰʚʠʜʢʽʩʪʴ ʙʝʟ ʟʥʘʢʫ: 
 0 % = 0,  100 % = nʥ 
150 rpm (ʦʙʝʨ) ï ʰʚʠʜʢʽʩʪʴ ʟʽ ʟʥʘʢʦʤ  
  0.0 % = -nʥ,  50.0 % = 0, 100.0 % = nʥ 
151 f output (f ʚʠʭ.) ï ʚʠʭ̔ʜʥʘ ʯʘʩʪʦʪʘ: 
 100.0 % = fʥ 
152 Current (ʉʪʨʫʤ) ï ʚʠʭ̔ʜʥʠʡ ʩʪʨʫʤ: 100.0 % = Iʥ 
153 |Torque| (| ʥʘʚʘʥʪ.|) ï ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʝʟ ʟʥʘʢʫ: 
 100.0 % = 2 Mʥ 
154 Torque (ʥʘʚʘʥʪ.) ï ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʽ ʟʥʘʢʦʤ: 
  100 % = 2 Mʥ,  50 % = 0,  0 % = -2 Mʥ 
156 U.Motor (Uʜʚʠʛ.) ï ʚʠʭ̔ʜʥʘ ʥʘʧʨʫʛʘ: 
 100.0 % = Uʥ 

 
ʜʠʚ. ʜʦʜʘʪʦʢ A ï ʊʘʙʣʠʮ ̫ʍʊ (PCH) 

151 f output 
(f.ʚʠʭ.) 

ʊɸʂ 

2.81 Out.A2 Src. 
ɺʠʙ̔ʨ ɺʠʭ.A2 

ɺʠʙ̔ʨ ʩʠʛʥʘʣʫ ʜʣʷ  
ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ ɺʠʭ.A2 

ʊʝ ʩʘʤʝ 152 Current 
(ʉʪʨʫʤ) 

ʊɸʂ 

2.82 Out.A1 Cfg. 
ʂʦʥʬ. ɺʠʭ.A1 

ʂʦʥʬ̔ʛʫʨʘʮʽ̫ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʠʭʦʜʫ ɺʠʭ.A01 

 ʈʝʞʠʤ ʟʘ 
ʥʘʧʨʫʛʦʶ 

ʈʝʞʠʤ ʟʘ ʩʪʨʫʤʦʤ 

0-10 V 0 V  = 0.0 % 0 mA  = 0.0 % 
10 V  = 100.0% 20 mA  = 100.0% 

10-0 V 0 V  = 100.0 % 0 mA  = 100.0 % 
10 V  = 0.0 % 20 mA  = 0.0 % 

2-10 V 2 V  = 0.0 %  4 mA  = 0.0 % 
10 V  = 100.0 % 20 mA  = 100.0 % 

10-2 V 2 V  = 100.0 % 4 mA  = 100.0 % 
10 V  = 0.0 % 20 mA  = 0.0 % 

 
ɺʠʙʽʨ ʨʝʞʠʤʫ ʟʘ ʥʘʧʨʫʛʦ /ʁʟʘ ʩʪʨʫʤʦʤ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʤʠʯʦʢ - ʨʠʩ. ʥʘ 
ʩʪʦʨ. . 
ʇʨʠʢʣʘʜ: 0-10 ɺ ʦʟʥʘʯʘʻ, ʱʦ ɺʭ.ɸ1 ʟʥʘʭʦʜʠʪʴʩʷ ʚ 
ʨʝʞʠʤʽ 0-10 ɺ ʘʙʦ 0-20 ʤɸ - ʟʘʣʝʞʥʦ ʚʽʜ 
ʧʦʣʦʞʝʥʥʷ ʧʝʨʝʤʠʯʢʠ. 

000 0-10 V ʊɸʂ 

2.83 Out.A2 Cfg. 
ʂʦʥʬ. ɺʠʭ.A2 

ʂʦʥʬ̔ʛʫʨʘʮʽ̫ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʠʭʦʜʫ ɺʠʭ.A2 

ʊʝ ʩʘʤʝ 

 
000 0-10 V ʊɸʂ 

2.84 Out.A1 Scal 
ʐʢʘʣʘ ɺʠʭ.A1 

ʐʢʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʠʭʦʜʫ 
ɺʠʭ.A1 

0 ... 500.0 %  100.0 % ʊɸʂ 

2.85 Out.A2 Scal 
ʐʢʘʣʘ ɺʠʭ.A2 

ʐʢʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʠʭʦʜʫ 
ɺʠʭ. A2 

0 ... 500.0 %  100.0 % ʊɸʂ 

2.86 Out.A1 Fltr 
ʌʽʣʴʪʨ ɺʠʭ.A1 

ʉʪʘʣʘ ʯʘʩʫ ʬʽʣʴʪʨʫ 
ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ 

0.01 ... 50.00 ʩ    

 

0.10 s ʊɸʂ 

2.87 Out.A2 Fltr 
ʌ̔ʣʴʪʨ ɺʠʭ.A2 

ʉʪʘʣʘ ʯʘʩʫ ʬʽʣʴʪʨʫ 
ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ 

ʊʝ ʩʘʤʝ 

 

0.10 s ʊɸʂ 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

2.90 K1 funct. 1 
K1 ʬʫʥʢʮ. 1 

ʌʫʥʢʮʽ̫ 1 ʨʝʣʝ K1 059 Pump 6 (ʅʘʩʦʩ 6) ï ʧʨʘʮʶʻ ʥʘʩʦʩ 6 
060 Disabled (ʅʝʘʢʪʠʚ.) ï ʨʝʣʝ ʥʝ ʚʚʽʤʢʥʝʥʦ 
061 Run (ʈʦʙʦʪʘ) ï ʚʚʽʤʢʥʝʥʦ ʢʦʣʠ ʧʦʜʘʥʦ ʥʘʧʨʫʛʫ 
ʥʘ ʜʚʠʛʫʥ 
062 Ready (ɻʦʪʦʚʠʡ) ï ʧʝʨʝʪʚʦʨʶʚʘʯ 
ʧ̔ʜʛʦʪʦʚʣʝʥʠʡ ʜʦ ʨʦʙʦʪʠ 
063 Failure (ɸʚʘʨʽ̫) ï ʚʽʜʙʫʣʘʩʷ ʘʚʘʨ̫̔ 
064 NOFailure (ʥ.ɸʚ.) ï ʥ̔ ʘʚʘʨ̫̔ 
065 Warning (ʇʦʧʝʨʝʜʞ.) ï ʥʘʜʽʡʰʣʦ 
ʧʦʧʝʨʝʜʞʝʥʥʷ 
066 Warn+Fail. (ʇʦʧʝʨ+ɸʚ.) ï ʚʽʜʙʫʣʘʩʷ ʘʚʘʨ̫̔ ʘʙʦ 
ʥʘʜʽʡʰʣʦ ʧʦʧʝʨʝʜʞʝʥʥʷ 
068 Freq.thrs.1 (fʧʦʨʦʛ.1) ï ʧʝʨʝʚʠʱʝʥʥʷ f 
ʧʦʨʦʛʦʚʦ ʾ1 
069 Freq.thrs.2 (fʧʦʨʦʛ.2) ï ʧʝʨʝʚʠʱʝʥʥʷ f 
ʧʦʨʦʛʦʚʦʾ 2 
070 Freq. ref. (f.ʟʘʜ.) ï ʜʦʩ̫ʛʥʝʥʥʷ ʟʘʜʘʥʦʾ ʯʘʩʪʦʪʠ 
071 Temp. thrs. (ʇʨ.ʊʝ) ï ʧʦʧʝʨʝʜʞʝʥʥʷ 
ʧʝʨʝʚʠʱʝʥʥʷ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʧʦʨʦʛʫ 
ʪʝʤʧʝʨʘʪʫʨʠ ʨʘʜ̔ʘʪʦʨʫ   
072 Wrn. An. In. (ʇʦʧʝʨ.ɸʥ) ï ʧʦʧʝʨʝʜʞʝʥʥʷ 
ʧʦʤʠʣʢʠ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʫ (ʚʽʜʩʫʪʥʽʩʪʴ 
ñʞʠʚʫʯʦʛʦ ʥʫʣʷò, ʩʠʛʥʘʣ ʥʠʞʯʝ 2 ɺ ʘʙʦ 4 ʤA) 
073 Block (ɹʣʦʢ.) ï ʟʘʙʣʦʢʦʚʘʥʦ ʤʦʞʣʠʚʽʩʪʴ 
ʨʦʙʦʪʠ  
074 I limit (I ʦʙʤ.) ï ʩʪʨʫʤ = ʩʪʨʫʤ ʦʙʤʝʞʝʥʥʷ 
075 Brake (ʛʘʣʴʤ.) ï ʫʧʨʘʚʣʥ̔ʥ ̫ʛʘʣʴʤʦʤ 
076 Pump 1 (ʅʘʩʦʩ 1) é 080 Pump 5 (ʅʘʩʦʩ 5) ï 
ʧʨʘʮʶʻ ʥʘʩʦʩ 1 é 5 

 
ʜʠʚ. ʜʦʜʘʪʦʢ A ï ʊʘʙʣʠʮ ̫ʍʊ (PCH) 

062 Ready 
(ɻʦʪʦʚʠʡ) 

ʊɸʂ  

2.91 K1 funct. 2 
K1 ʬʫʥʢʮ. 2 

ʌʫʥʢʮʽ̫ 2 ʨʝʣʝ K1 ʊʝ ʩʘʤʝ 060 Disabled 
(ʅʝʘʢʪʠʚ.) 

ʊɸʂ 

2.92 K2 funct. 1 
K2 ʬʫʥʢʮ. 1 

ʌʫʥʢʮʽʷ 1 ʨʝʣʝ K2 ʊʝ ʩʘʤʝ 061 Run 
(ʈʦʙʦʪʘ) 

ʊɸʂ 

2.93 K2 funct. 2 
K2 ʬʫʥʢʮ. 2 

ʌʫʥʢʮʽʷ 2 ʨʝʣʝ K2 ʊʝ ʩʘʤʝ 060 Disabled 
(ʅʝʘʢʪʠʚ.) 

ʊɸʂ 

2.94 K3 funct. 1 
K3 ʬʫʥʢʮ. 1 

ʌʫʥʢʮʽʷ 1 ʨʝʣʝ K3 ʊʝ ʩʘʤʝ 063 Failure 
(ɸʚʘʨʽʷ) 

ʊɸʂ 

2.95 K3 funct. 2 
K3 ʬʫʥʢʮ. 2 

ʌʫʥʢʮʽʷ 2 ʨʝʣʝ K3 ʊʝ ʩʘʤʝ 060 Disabled 
(ʅʝʘʢʪʠʚ.) 

ʊɸʂ 

2.96 K4 funct. 1 
K4 ʬʫʥʢʮ. 1 

ʌʫʥʢʮʽʷ 1 ɺʠʭ.C4 ʊʝ ʩʘʤʝ 065 Warning 
(ʇʦʧʝʨʝʜʞ) 

ʊɸʂ 

2.97 K4 funct. 2 
K4 ʬʫʥʢʮ. 2 

ʌʫʥʢʮʽʷ 2 ɺʠʭ.C4 ʊʝ ʩʘʤʝ 060 Disabled 
(ʅʝʘʢʪʠʚ) 

ʊɸʂ 

2.98 f thresh. 1 
f ʧʦʨʦʛ. 1 

ʇʦʨʦʛʦʚʘ ʯʘʩʪʦʪʘ 1 0.0 ... 550.0 ɻʮ 25.0 Hz ʊɸʂ 

2.99 f thresh. 2 
f ʧʦʨʦʛ. 2 

ʇʦʨʦʛʦʚʘ ʯʘʩʪʦʪʘ 2 0.0 ... 550.0 ɻʮ 45.0 Hz ʊɸʂ 

2.100 
Thresh.temp. 
ʄʝʞʘ ʊʝʤʧ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʞʽ 
ʪʝʤʧʝʨʘʪʫʨʠ ʨʘʜʽʘʪʦʨʘ 
ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʮʠʬʨʦʚʠʤ 
ʚʭʦʜʦʤ (ʈʉʅ 71)  

0 ... 80 ÁC 70 ÁC ʊɸʂ 

2.101 BrRel.del.  
ʋʧʦʚʽʣʴʥ.ʟʦʚʥ.ʧ
ʨ 

ʋʧʦʚʽʣʴʥʝʥʥʷ ʧʨʦʮʝʩʫ 
ʛʘʣʴʤʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ 
ʛʘʣʴʤʘ 

0.0...12.0 ʩ 0.0 s ʊɸʂ 

2.102 Br.close n 
ʥ ʟʘʢʨ.ʛʘʣʴʤʘ 

ʈʽʚʝʥʴ ʰʚʠʜʢʦʩʪʽ ʥʠʞʯʝ 
ʷʢʦʛʦ ʥʘʩʪʘʻ 
ʟʘʢʨʠʪʪʷ ʛʘʣʴʤʘ 

0 é 10000 ʦʙ/ʭʚ 100 rpm ʊɸʂ 

2.103 Br.close t 
ʯʘʩ.ʟʘʢʨ.ʛʘʣʴʤʘ 

ʏʘʩ ʨʦʙʦʪʠ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ (ʟʘʚʜʘʥʥʷ 
ʤʦʤʝʥʪʫ) ʧʽʩʣʷ ʢʦʤʘʥʜʠ 
ʟʘʢʨʠʪʪʷ ʛʘʣʴʤʘ 

0.0...12 ʩ 0.0 s ʊɸʂ 

2.110 Op. Perm. 
ɼʦʟʚ.ʨʦʙʦʪʠ 

ɿʦʚʥʽʰʥʽʡ ʜʦʟʚʽʣ ʥʘ 
ʨʦʙʦʪʫ 

001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6)ï ʨʦʙʦʪʘ 
ʤʦʞʣʠʚʘ, ʢʦʣʠ ʥʘ ʮʠʬʨʦʚʠʡ ʚʭʽʜ 1..6 ʧʦʜʘʥʦ 
ʥʘʧʨʫʛʫ 
007 Sw.On (ɺʚʽʤʢʥ.) ï ʨʦʙʦʪʘ ʤʦʞʣʠʚʘ 

007 Sw.On 
(ɺʚʽʤʢʥ.) 

ʊɸʂ 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

2.111 Op. Block. 
ɹʣʦʢ.ʨʦʙʦʪʠ 

ɿʦʚʥʽʰʥʻ ʙʣʦʢʫʚʘʥʥʷ 
ʨʦʙʦʪʠ 

000 Sw.Off (ɺʠʤʢʥ.) ï ʙʝʟ ʙʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6) ï 
ʙʣʦʢʫʚʘʥʥʷ ʚʚʽʤʢʥʝʥʦ, ʢʦʣʠ ʥʘ ʮʠʬʨʦʚʠʡ ʚʭʽʜ 1..6  
ʧʦʜʘʥʦ ʥʘʧʨʫʛʫ 

000 Sw.Off 
(ɺʠʤʢʥ.) 

ʊɸʂ 

2.112 Em. Stop 
ʉʪʦʧ ʘʚʘʨ. 

ɸʚʘʨʽʡʥʠʡ ʉʪʦʧ 000 Sw.Off (ɺʠʤʢʥ.) ï ʙʝʟ ʤʦʞʣʠʚʦʩʪʽ ʘʚʘʨʽʡʥʦʾ 
ʟʫʧʠʥʢʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6) ï ʘʚʘʨʽʡʥʘ 
ʟʫʧʠʥʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʽʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ  
ɺʭ.C1.. ɺʭ.C6 

000 Sw.Off 
(ɺʠʤʢʥ.) 

ʊɸʂ 

ʇʘʨʘʤʝʪʨ 2.113 ʘʢʪʠʚʥʠʡ ʣʠʰʝ ʫ ʨʝʚʝʨʩʠʚʥʦʤʫ ʧʝʨʝʪʚʦʨʶʚʘʯʽ MFC710AcR 
2.113 Enable 
AcR 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ AcR 000 Sw.Off (ɺʠʤʢʥ.) ï ʨʦʙʦʪʘ ʥʝʤʦʞʣʠʚʘ 
001 In.C1(ɺʭ.C1) é 006 In.C6(ɺʭ.C6) ï ʨʦʙʦʪʘ 
ʤʦʞʣʠʚʘ, ʷʢʱʦ ʥʘ ʮʠʬʨʦʚʠʡ ʚʭʽʜ 1..6 ʧʦʜʘʥʦ 
ʥʘʧʨʫʛʫ 
007 Sw.On (ɺʚʽʤʢʥ.) ï ʨʦʙʦʪʘ ʤʦʞʣʠʚʘ 

007 Sw.On 
(ɺʚʽʤʢʥ.) 

ʊɸʂ 

ɻʈʋʇɸ 3 ï ɸɺɸʈɯɰ 
3.1 Sw.on therm. 
ɺʚʽʤʢʥ. 
ʪʝʨʤ̔ʩʪ. 

ɺʢʣʶʯʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʚʽʜ 
ʪʝʨʤʽʩʪʦʨʘ, ʚʤʦʥʪʦʚʘʥʦʛʦ 
ʚ ʜʚʠʛʫʥ 

000 NO (ʅɯ) ï ʚʽʜʢʣʶʯʝʥʦ 
001 YES (ʊɸʂ) ï ʫʚʽʤʢʥʝʥʦ 

000 NO 
(ʅɯ) 

ʊɸʂ 

3.2 i2t Block. 
ɹʣʦʢʫʚ. i2t 

ʋʚʽʤʢʥʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʚʽʜ 
ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 
ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ 

000 NO (ʅɯ) ï ʚʽʜʢʣʶʯʝʥʦ 
001 YES (ʊɸʂ) ï ʫʚʽʤʢʥʝʥʦ 

001 YES 
(ʊɸʂ) 

ʅɯ 

3.3 I therm. 
I ʪʝʨʤ̔ʯʥʠʡ 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʩʪʨʫʤʫ 
ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʟʘʭʠʩʪʫ 
ʜʚʠʛʫʥʘ 

0.0 ... 200.0 % 

 
 

100.0 % ʊɸʂ 

3.4 I therm.0 
I ʪʝʨʤ. 0 

ʋʩʪʘʥʦʚʢʘ ʪʝʨʤʦʨʝʣʝ ʜʣʷ 
ʟʫʧʠʥʝʥʦʛʦ ʜʚʠʛʫʥʘ 

0.0 ... 200.0 % 

 
50.0 % ʊɸʂ 

3.5 therm. Const 
ʇʦʩʪ. ʪʝʨʤ. 

ʉʪʘʣʘ ʯʘʩʫ ʥʘʛʨʽʚʘʥʥʷ 
ʜʚʠʛʫʥʘ 

0 ... 200 ʭʚ. ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʧʦʪʫʞʥʦʩʪʽ 
ʯʘʩʪʦʪʥʠʢʘ 

ʊɸʂ 

3.6 Energy Reset 
ʆʙʥʫʣʠ E 

ʆʙʥʫʣʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ 
ʝʥʝʨʛʽʾ 

000 NO (ʅɯ) ï ʚʽʜʢʣʶʯʝʥʦ 
001 YES (ʊɸʂ) ï ʦʙʥʫʣʠ ʣʽʯʠʣʴʥʠʢ ʝʥʝʨʛʽʾ (ʧʘʨ. 
0.13) 

000 NO 
(ʅɯ) 

ʊɸʂ 

3.10 Ext. fail.1 
ʅʝʩʧʨ. ɿʦʚʥ.1 

ɺʠʙʽʨ ʜʞʝʨʝʣʘ ʟʦʚʥʽʰʥʴʦʾ 
ʥʝʩʧʨʘʚʥʦʩʪʽ 1 

000 Sw.Off (ɺʠʤʢʥʠ) ï ʚʽʜʢʣʶʯʝʥʦ 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6) ï 
ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʟʦʚʥʽʰʥʶ ʥʝʩʧʨʘʚʥʽʩʪʴ 1, ʢʦʣʠ 
ʥʘ ʮʠʬʨʦʚʠʡ ʚʭʽʜ 1..6 ʧʦʜʘʥʦ ʥʘʧʨʫʛʫ 

003 IN.C3 
(ɺʭ.C3) 

ʊɸʂ 

3.11 Ext. fail.2 
ʅʝʩʧʨ. ɿʦʚʥ.2 

ɺʠʙʽʨ ʜʞʝʨʝʣʘ ʟʦʚʥʽʰʥʴʦʾ 
ʥʝʩʧʨʘʚʥʦʩʪʽ 2 

000 Sw.Off (ɺʠʤʢʥʠ) ï ʚʽʜʢʣʶʯʝʥʦ 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6) ï 
ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʟʦʚʥʽʰʥʶ ʥʝʩʧʨʘʚʥʽʩʪʴ 2, ʢʦʣʠ 
ʥʘ ʮʠʬʨʦʚʠʡ ʚʭʽʜ 1..6 ʧʦʜʘʥʦ ʥʘʧʨʫʛʫ 

000 Sw.Off 
(ɺʠʤʢʥʠ) 

ʊɸʂ 

3.12 
Level Ext. 1   

ɺʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ 
ʘʢʪʠʚʘʮʽʾ ʟʦʚʥʽʰʥʴʦʾ 
ʥʝʩʧʨʘʚʥʦʩʪʽ 1 
(ʧʘʨ. 3.10) 

0 ï ʥʠʟʴʢʠʡ ʩʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ 
     ʦʙʨʘʥʦʛʦ ʚ ʧʘʨʘʤʝʪʨ ̔3.10 
     ʘʢʪʠʚʫʻ ʟʦʚʥʽʰʥʶ ʥʝʩʧʨʘʚʥʽʩʪʴ 1  
1 ï ʚʠʩʦʢʠʡ ʩʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ 
     ʦʙʨʘʥʦʛʦ ʚ ʧʘʨʘʤʝʪʨ ̔3.10 
     ʘʢʪʠʚʫʻ ʟʦʚʥʽʰʥʶ ʥʝʩʧʨʘʚʥʽʩʪʴ 1  

1 ʊɸʂ 

3.13 

Level Ext. 2  1) 
ɺʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ 
ʘʢʪʠʚʘʮʽʾ ʟʦʚʥʽʰʥʴʦʾ 
ʥʝʩʧʨʘʚʥʦʩʪʽ 2 
(ʧʘʨ. 3.11) 

0 ï ʥʠʟʴʢʠʡ ʩʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ 
     ʦʙʨʘʥʦʛʦ ʚ ʧʘʨʘʤʝʪʨʽ 3.11 
     ʘʢʪʠʚʫʻ ʟʦʚʥʽʰʥʶ ʥʝʩʧʨʘʚʥʽʩʪʴ 2 
1 ï ʚʠʩʦʢʠʡ ʩʪʘʥ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ 
     ʦʙʨʘʥʦʛʦ ʚ ʧʘʨʘʤʝʪʨʽ 3.11 
     ʘʢʪʠʚʫʻ ʟʦʚʥʽʰʥʶ ʥʝʩʧʨʘʚʥʽʩʪʴ 2 

1 ʊɸʂ 

3.20 Sw.on In.A 
ɺʚʽʤʢʥʠ ɺʭ.A0 

ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ 
ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʛʥʘʣʫ (<2ɺ) 
ʥʘ ɺʭ.A0, ɺʭ.A1, ɺʭ.A2, 
ʢʦʣʠ ʚʭʽʜ ɺʭ.A0, ɺʭ.A1, 
ɺʭ.A2 ʥʝ ʧʨʘʮʶʻ ʷʢ 
ʟʘʜʘʪʯʠʢ 

000 Sw.Off (ɺʠʤʢʥʠ) ï ʥʝ ʧʦʚʽʜʦʤʣʷʡ ʧʨʦ 
ʥʝʩʧʨʘʚʥʽʩʪʴ 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6) ï 
ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʩʧʨʘʚʥʽʩʪʴ, ʢʦʣʠ ʥʘ ʮʠʬʨʦʚʠʡ 
ʚʭʽʜ 1..6 ʧʦʜʘʥʦ ʥʘʧʨʫʛʫ 
007 Sw.On (ɺʚʽʤʢʥʠ) ï ʟʘʚʞʜʠ ʧʦʚʽʜʦʤʣʷʡ ʧʨʦ 
ʥʝʩʧʨʘʚʥʽʩʪʴ 

000 Sw.Off 
(ɺʠʤʢʥʠ) 

ʊɸʂ 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

3.23 Re.4mA 
lack 
ʈʝʘʢ.ʚʽʜʩ. 4ʤA 

ʈʝʘʢʮʽʷ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 
ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʫ 
(ʨʽʚʝʥʴ <2 ɺ (4 ʤA)) 

000 None (ɺʽʜʩʫʪ.) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʥʝ ʨʝʘʛʫʻ 
001 Warning (ʇʦʧʝʨʝʜʞ.) ï ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ 
ʧʦʧʝʨʝʜʞʝʥʥʷ 
002 Fault (ɸʚʘʨʽʷ) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʠʪʴʩʷ ʪʘ 
ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ ʧʦʚʽʜʦʤʣʝʥʥʷ 
003 Last freq. ï ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ ʧʦʧʝʨʝʜʞʝʥʥʷ, 
ʯʘʩʪʦʪʘ ʟʘʣʠʰʠʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʟʘ ʦʩʪʘʥʥʽ 
10 ʩ 
004 Const freq. 7 (fʧʦʩʪ.7) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʙʫʜʝ 
ʧʨʘʮʶʚʘʪʠ ʟ ʯʘʩʪʦʪʦʶ f Const 7 (ʧʘʨ. 2.39) 

001 Warning 
(ʇʦʧʝʨʝʜʞ) 

ʊɸʂ 

3.30 Re.Sym. 
lack 
ʈʝʘʢ.ʚʽʜʩ. ʉʠʤ 

ʈʝʘʢʮʽʷ ʥʘ ʘʩʠʤʝʪʨʽʶ 
ʥʘʚʘʥʪʘʞʝʥʥʷ 

000 None (ɺʽʜʩʫʪ.) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʥʝ ʨʝʘʛʫ ̒
001 Warning (ʇʦʧʝʨʝʜʞ.) ï ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ 
ʧʦʧʝʨʝʜʞʝʥʥʷ 
002 Fault (ɸʚʘʨ̫̔) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʠʪʴʩʷ ʪʘ 
ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ ʧʦʚʽʜʦʤʣʝʥʥʷ 

002 Fault 
(ɸʚʘʨ̫̔) 

ʊɸʂ 

3.35 I ground 
ʉʪʨʫʤ ʥʘ ʟʝʤʣ 

ʄʘʢʩ. ʩʪʨʫʤ ʚʠʪʦʢʫ ʙʝʟ 
ʚʠʤʢʥʝʥʥʷ 

0.0 é 100.0 % Iʥ ʜʚʠʛʫʥʘ 

 
25.0 % ʊɸʂ 

3.40 Stall Re. 
ʈʝʘʢ. ʉʪʦʧʦʨ. 

ʈʝʘʢʮʽʷ ʥʘ ʩʪʦʧʦʨʽʥʥʷ 000 None (ɺʽʜʩʫʪ.) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʥʝ ʨʝʘʛʫʻ 
001 Warning (ʇʦʧʝʨʝʜʞ.) ï ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ 
ʧʦʧʝʨʝʜʞʝʥʥʷ 
002 Fault (ɸʚʘʨʽʷ) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʠʪʴʩʷ ʪʘ 
ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ ʧʦʚʽʜʦʤʣʝʥʥʷ 

000 None 
(ɺʽʜʩʫʪ.) 

ʊɸʂ 

3.41 f Stall 
f ʉʪʦʧʦʨ 

ʏʘʩʪʦʪʘ ʩʪʦʧʦʨʽʥʥʷ 0.0 é 50.0 ɻʮ 10.0 Hz ʊɸʂ 

3.42 Stall time 
ʏʘʩ ʉʪʦʧʦʨ 

ʏʘʩ ʩʪʦʧʦʨʽʥʥʷ 0 é 600 ʩ 120 s ʊɸʂ 

3.45 Spd. err Re. 
ʈʝʘʢ ʥʘ ʧʦʤʠʣʢʫ 

ʈʝʘʢʮʽʷ ʥʘ ʧʦʤʠʣʢʫ 
ʚʠʭʽʜʥʦʾ ʰʚʠʜʢʦʩʪʽ 

000 None (ɺʽʜʩʫʪ.) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʥʝ ʨʝʘʛʫʻ 
001 Warning (ʇʦʧʝʨʝʜʞ.) ï ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ 
ʧʦʧʝʨʝʜʞʝʥʥʷ 
002 Fault (ɸʚʘʨʽʷ) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʠʪʴʩʷ ʪʘ 
ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ ʧʦʚʽʜʦʤʣʝʥʥʷ 

000 None 
(ɺʽʜʩʫʪ.) 

ʊɸʂ 

3.46 Delta n-nz 
ɼʦʧ.ʨʽʟʥ.ʰʚʠʜʢ. 

ɼʦʧʫʩʪʠʤʘ ʨʽʟʥʠʮʷ ʤʽʞ 
ʟʘʜʘʥʦʶ ʰʚʠʜʢʽʩʪʶ ʽ 
ʰʚʠʜʢʽʩʪʶ ʜʚʠʛʫʥʘ 

0 é 1000 ʦʙ/ʭʚ 0 rpm ʊɸʂ 

3.47 D time max. 
ʄʘʢʩ.ʯʘʩ ʚʽʜʭʠʣ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ 
ʜʦʧʫʩʪʠʤʠʡ ʯʘʩ 
ʚʽʜʭʠʣʝʥʥʷ 

0.0 é 12.0 ʩ  0.0 s ʊɸʂ 

3.50 Re. Underl. 
ʈʝʘʢ.ʅʝʜʦʚʘʥʪ. 

ʈʝʘʢʮʽ ̫ʥʘ 
ʥʝʜʦʚʘʥʪʘʞʝʥʥʷ 

000 None (ɺʽʜʩʫʪ.) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʥʝ ʨʝʘʛʫʻ 
001 Warning (ʇʦʧʝʨʝʜʞ.) ï ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ 
ʧʦʧʝʨʝʜʞʝʥʥʷ 
002 Fault (ɸʚʘʨʽʷ) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʠʪʴʩʷ ʪʘ 
ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ ʧʦʚʽʜʦʤʣʝʥʥʷ 

000 None 
(ɺʽʜʩʫʪ.) 

ʊɸʂ 

3.51 Underl. time 
ʏʘʩ ʅʝʜʦʚʘʥʪ. 

ʏʘʩ ʥʝʜʦʚʘʥʪʘʞʝʥʥʷ 0 ... 1200 ʩ 120 s ʊɸʂ 

3.52 Underl. torq 
ʄʦʤ. ʅʝʜʦʚʘʥʪ. 

ʄʦʤʝʥʪ ʥʝʜʦʚʘʥʪʘʞʝʥʥʷ 0.0 ... 100.0 % 70.0 % ʊɸʂ 

3.55 R breaking 
Time 

ʄʘʢʩ ʯʘʩ ʧʽʜʢʣʶʯʝʥʥʷ 
ʨʝʟʠʩʪʦʨʘ ʥʘ ʥʘʧʨʫʛʫ DC 

0 ... 600 ʩ 10 s ʊɸʂ 

3.56 Re. R brake ʈʝʘʢʮʽʷ ʥʘ ʧʝʨʝʚʠʱʝʥʥʷ 
ʯʘʩʫ ʛʘʣʴʤʫʚʘʥʥʷ 

000 None (ɺʽʜʩʫʪ.) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʥʝ ʨʝʘʛʫʻ 
001 Warning (ʇʦʧʝʨʝʜʞ.) ï ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ 
ʧʦʧʝʨʝʜʞʝʥʥʷ 
002 Fault (ɸʚʘʨʽʷ) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʠʪʴʩʷ ʪʘ 
ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ ʧʦʚʽʜʦʤʣʝʥʥʷ 

000 None 
(ɺʽʜʩʫʪ.) 

ʊɸʂ 

3.57 AcR fail.Re ʈʝʘʢʮʽʷ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 
ʟʚ'ʷʟʢʫ ʟ ʤʦʜʫʣʝʤ AcR ʘʙʦ 
ʧʦʰʢʦʜʞʝʥʥʷ ʤʦʜʫʣʷ AcR 

000 None (ɺʽʜʩʫʪ.) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʥʝ ʨʝʘʛʫʻ 
001 Warning (ʇʦʧʝʨʝʜʞ.) ï ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ 
ʧʦʧʝʨʝʜʞʝʥʥʷ 
002 Fault (ɸʚʘʨʽʷ) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʠʪʴʩʷ ʪʘ 
ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

 
ʊʠʧ ʘʚʘʨʽʾ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ ʚ ʧʘʨ. 0.78 

000 None 
(ɺʽʜʩʫʪ.) 

ʊɸʂ 

 

  



ɼʦʜʘʪʦʢ C ï ʊʘʙʣʠʮʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ MFC710 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ  
95 

ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

3.60 Re. RS lack 
ʈʝʘʢ.ʚʽʜʩ. RS 

ʈʝʘʢʮʽʷ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 
ʟʚ'ʷʟʢʫ ʯʝʨʝʟ RS 

000 None (ɺʽʜʩʫʪ.) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʥʝ ʨʝʘʛʫʻ 
001 Warning (ʇʦʧʝʨʝʜʞ.) ï ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ 
ʧʦʧʝʨʝʜʞʝʥʥʷ 
002 Fault (ɸʚʘʨʽʷ) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʠʪʴʩʷ ʪʘ 
ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ ʧʦʚʽʜʦʤʣʝʥʥʷ  
003 Last freq. ï ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ ʧʦʧʝʨʝʜʞʝʥʥʷ, 
ʯʘʩʪʦʪʘ ʟʘʣʠʰʠʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʟʘ ʦʩʪʘʥʥʽ 
10 ʩ 
004 Const freq. 7 (fʧʦʩʪ.7) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ 
ʧʨʘʮʶʚʘʪʠʤʝ ʟ ʯʘʩʪʦʪʦʶ f Const 7 (ʧʘʨ. 2.39) 

000 None 
(ɺʽʜʩʫʪ.) 

ʊɸʂ 

3.61 RS timeout 
ʏʘʩ ʚʽʜʩ.RS 

ɼʦʧʫʩʪʠʤʠʡ ʯʘʩ 
ʚʽʜʩʫʪʥʦʩʪʽ ʟʚ'ʷʟʢʫ ʯʝʨʝʟ 
RS  

0 ... 600 ʩ 30 s ʊɸʂ 

3.65 Re.key lack 
ʈʝʘʢ.ʚʽʜʩ. ʂʣʘʚ. 

ʈʝʘʢʮʽʷ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 
ʢʣʘʚʽʘʪʫʨʠ 
(ʪʽʣʴʢʠ ʜʣʷ ʟʘʚʜʘʥʥʷ ʟ 
ʢʣʘʚʽʘʪʫʨʠ) 

000 None (ɺʽʜʩʫʪ.) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʥʝ ʨʝʘʛʫʻ 
001 Warning (ʇʦʧʝʨʝʜʞ.) ï ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ 
ʧʦʧʝʨʝʜʞʝʥʥʷ 
002 Fault (ɸʚʘʨʽʷ) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟʫʧʠʥʠʪʴʩʷ ʪʘ 
ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ ʧʦʚʽʜʦʤʣʝʥʥʷ  
003 Last freq. ï ʙʫʜʝ ʚʠʩʚʽʪʣʝʥʦ ʧʦʧʝʨʝʜʞʝʥʥʷ, 
ʯʘʩʪʦʪʘ ʟʘʣʠʰʠʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʟʘ ʦʩʪʘʥʥʽ 
10 ʩ 
004 Const freq. 7 (fʧʦʩʪ.7) ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ 
ʧʨʘʮʶʚʘʪʠʤʝ ʟ ʯʘʩʪʦʪʦʶ f Const 7 (ʧʘʨ. 2.39) 

002 
Fault(ɸʚʘʨ̫̔) 

ʊɸʂ 

3.66 Keyb. 
timeout 
ʏʘʩ ʚʽʜʩ.ʂʣʘ 

ɼʦʧʫʩʪʠʤʠʡ ʯʘʩ 
ʚʽʜʩʫʪʥʦʩʪʽ ʢʣʘʚʽʘʪʫʨʠ 

0 ... 300 ʩ 10 s ʊɸʂ 

3.70 Ext. reset 
ʉʢʠʜ ʟʦʚʥʽʰ. 

ɼʞʝʨʝʣʦ ʟʦʚʥʽʰʥʴʦʛʦ 
ʩʢʠʜʘʥʥʷ 

000 Sw.Off (ɺʠʤʢʥʠ) ï ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ 
ʩʪʠʨʘʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʽʟ ʟʟʦʚʥʽ 
001 In.C1 (ɺʭ.C1)é 006 In.C6 (ɺʭ.C6) ï ʩʪʠʨʘʥʥʷ 
ʥʝʩʧʨʘʚʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ 

004 In.C4 
(ɺʭ.ʉ4) 

ʊɸʂ 

3.71 AR.number 
ʂ̔ʣ.ʨʝʩʪ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 
ʘʚʪʦʤʘʪʠʯʥʠʭ ʨʝʩʪʘʨʪʽʚ 

0 ï ɺʽʜʩʫʪʥʽʩʪʴ ʨʝʩʪʘʨʪʽʚ 
1 ... 6 ï ʢʽʣʴʢʽʩʪʴ ʨʝʩʪʘʨʪʽʚ ʫ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʱʦ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 3.72 

0 ʊɸʂ 

3.72 AR.time 
ʏʘʩ ʨʝʩʪ. 

ʏʘʩ ʨʝʩʪʘʨʪʽʚ 0 ... 12000 ʩ 60 s ʊɸʂ 

3.73 AR.delay 
ɿʘʧ̔ʟʥ.ʨʝʩʪ. 

ɺʠʪʨʠʤʢʘ ʯʘʩʫ ʧʝʨʝʜ 
ʨʝʩʪʘʨʪʦʤ 

0.0 ... 10.0 ʩ 1.0 s ʊɸʂ 

3.74 AR.low.Udc 
ʈʝ.ʥʠʟ.Udc 

ɼʦʟʚʽʣ ʥʘ ʘʚʪʦʤʘʪʠʯʥʠʡ 
ʨʝʩʪʘʨʪ ʧʽʩʣʷ ʘʚʘʨʽʾ 
ʅʠʟɹʢʘ Udc 

000 NO (ʅɯ) ï ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʩʪʘʨʪʽʚ 
001 YES (ʊɸʂ) ï ʜʦʟʚʽʣ 

000 NO 
(ʅɯ) 

ʊɸʂ 

3.75 AR.hi.Udc 
ʈʝ.ʚʠʩ.Udc 

ɼʦʟʚʽʣ ʥʘ ʘʚʪʦʤʘʪʠʯʥʠʡ 
ʨʝʩʪʘʨʪ ʧʽʩʣʷ ʘʚʘʨʽʾ 
ɺʠʩʦʢʘ Udc 

000 NO (ʅɯ) ï ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʩʪʘʨʪʽʚ 
001 YES (ʊɸʂ) ï ʜʦʟʚʽʣ 

000 NO 
(ʅɯ) 

ʊɸʂ 

3.76 AR.hi.I 
ʈʝ.ʚʝʣ.I 

ɼʦʟʚʽʣ ʥʘ ʘʚʪʦʤʘʪʠʯʥʠʡ 
ʨʝʩʪʘʨʪ ʧʽʩʣʷ ʘʚʘʨʽʾ 
ɺʝʣʠʢʠʡ ʩʪʨʫʤ 

000 NO (ʅɯ) ï ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʩʪʘʨʪʽʚ 
001 YES (ʊɸʂ) ï ʜʦʟʚʽʣ 

000 NO 
(ʅɯ) 

ʊɸʂ 

3.77 AR.hi.temp. 
ʈʝ.ʚʠʩ.ʪʝʤʧ. 

ɼʦʟʚʽʣ ʥʘ ʘʚʪʦʤʘʪʠʯʥʠʡ 
ʨʝʩʪʘʨʪ ʧʽʩʣʷ ʘʚʘʨʽʾ 
ɺʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ 
ʨʘʜʽʘʪʦʨʘ 

000 NO (ʅɯ) ï ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʩʪʘʨʪʽʚ 
001 YES (ʊɸʂ) ï ʜʦʟʚʽʣ 

000 NO 
(ʅɯ) 

ʊɸʂ 

3.78 AR. In.A 
ʈʝ.ɺʭ.A 

ɼʦʟʚʽʣ ʥʘ ʘʚʪʦʤʘʪʠʯʥʠʡ 
ʨʝʩʪʘʨʪ ʧʽʩʣʷ ʘʚʘʨʽʾ 
ʇʦʤʠʣʢʘ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʭʦʜʫ 

000 NO (ʅɯ) ï ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʩʪʘʨʪʽʚ 
001 YES (ʊɸʂ) ï ʜʦʟʚʽʣ 

000 NO 
(ʅɯ) 

ʊɸʂ 

3.80 Failure 1 
ɿʘʧ. ɸʚ.1 

ʈʝʛʽʩʪʨ 1 ʘʚʘʨʽʾ 
(ʥʘʡʥʦʚʽʰʠʡ ʟʘʧʠʩ) 

ʥʘʟʚʘ ʘʚʘʨʽʾ (ʪʽʣʴʢʠ ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ)  ʊʽʣʴʢʠ ʟʯʠʪʫʚ. 

3.81 ʏʘʩ ɸʚ.1 
Fa.1 time 

ʈʝʛʽʩʪʨ ʯʘʩʫ, ʢʦʣʠ ʩʪʘʣʘʩʷ 
ʘʚʘʨʽʷ, ʟʘʧʠʩʘʥʘ ʚ ʨʝʛʽʩʪʨ 
1 

ʏʘʩ [ʛʦʜ] (ʪʽʣʴʢʠ ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ)  ʊʽʣʴʢʠ ʟʯʠʪʫʚ. 

... ... ... ... ... 

3.110 Failure 16 
ɿʘʧ. ɸʚ.16 

ʈʝʛʽʩʪʨ 16 ʘʚʘʨʽʡ 
(ʥʘʡʩʪʘʨʽʰʠʡ ʟʘʧʠʩ) 

ʥʘʟʚʘ ʘʚʘʨʽʾ (ʪʽʣʴʢʠ ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ)  ʊʽʣʴʢʠ ʟʯʠʪʫʚ. 

3.111 Fa.16 time 
ʏʘʩ ɸʚ.16 

ʈʝʛʽʩʪʨ ʯʘʩʫ, ʢʦʣʠ ʩʪʘʣʘʩʷ 
ʘʚʘʨʽʷ, ʟʘʧʠʩʘʥʘ ʚ ʨʝʛʽʩʪʨ 
16 

ʏʘʩ [ʛʦʜ] (ʪʽʣʴʢʠ ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ)  ʊʽʣʴʢʠ ʟʯʠʪʫʚ. 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 

ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ɻʈʋʇɸ 4 ï ɹʃʆʂʋɺɸʅʅʗ ʇɸʈɸʄɽʊʈɯɺ, ʂʆʅʌɯɻʋʈɸʎɯʗ RS, ʂʆʅʌɯɻʋʈɸʎɯʗ ɺʀʉɺɯʏʋɺɸʅʅʗ, ɿɸɼɸʊʏʀʂʀ ʂʆʈʀʉʊʋɺɸʏɸ 
4.1 Par. block. 
ɹʣʦʢʫʚ. ʧʘʨ. 

ɹʣʦʢʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 000 NO (ʅɯ) ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 
ʨʦʟʙʣʦʢʦʚʘʥʦ 
001 YES (ɼɸ) ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 
ʟʘʙʣʦʢʦʚʘʥʦ 

ʅʝ ʚʽʜʥʦʩʠʪʴ-
ʩ ̫

ʊɸʂ 

4.2 Level/CODE 
ʈʽʚʝʥʴ/ʂʆɼ 

ʈʽʚʝʥʴ ʜʦʩʪʫʧʫ 
(ʟʯʠʪʫʚʘʥʥʷ) 
ʂʦʜ ʜʦʩʪʫʧʫ (ʟʘʧʠʩ) 

ʈʽʚʝʥʴ ʜʦʩʪʫʧʫ AL0(ʋʜ0), AL1(ʋʜ1), AL2(ʋʜ2) 
ʂʦʜ ʜʦʩʪʫʧʫ: 0 ... 9999 

ʅʝ ʚʽʜʥʦʩʠʪʴ-
ʩ ̫

ʊɸʂ 

4.3 New CODE 
ʅʦʚʠʡ ʂʆɼ 

ɿʤʽʥʘ ʢʦʜʫ ʜʦʩʪʫʧʫ ʜʦ 
ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ 

ʅʦʚʠʡ ʢʦʜ ʜʦʩʪʫʧʫ 0 ... 9999 ʅʝ ʚʽʜʥʦʩʠʪʴ-
ʩ ̫

ʊɸʂ 

4.4 Fact. set. 
ɿʘʚʦʜ. ʥʘʣ. 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʦʜʩʴʢʠʭ 
ʥʘʣʘʰʪʫʚʘʥʴ 

ʅʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ al2 (ʫʜ2) ʅʝ ʚʽʜʥʦʩʠʪʴ-
ʩ ̫

ʅɯ 

4.5 En. EEPROM 
ɺʚʽʤʢʥʠ 
EEPROM 

ɹʣʦʢʫʚʘʥʥʷ EEPROM 000 NO (ʅɯ) ï ʋʚʽʤʢʥʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʟʘʧʠʩʫ ʚ 
ʧʘʤ'ʷʪʴ EEPROM. ʇʘʨʘʤʝʪʨʠ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ, 
ʘʣʝ ʚʦʥʠ ʥʝ ʟʘʣʠʰʘʪʴʩʷ ʚ ʧʘʤ'ʷʪʽ ʧʽʩʣʷ ʚʠʤʢʥʝʥʥʷ 
ʞʠʚʣʝʥʥʷ 
001 YES (ʊɸʂ) ï ʋʚʽʤʢʥʝʥʥʷ ʟʘʧʠʩʫ ʜʦ ʧʘʤ'ʷʪʽ 
EEPROM. ʇʘʨʘʤʝʪʨʠ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ, ʟʘʣʠʰʘʪʴʩʷ 
ʚ ʧʘʤ'ʷʪʽ ʧʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ. ʅʝʦʙʭʽʜʥʠʡ 
ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ AL2 (ʋʜ2) 

001 YES 
(ʊɸʂ) 

ʊɸʂ 

4.6 Full PCH 
ʇʦʚʥ. ʇʦʢʘʞʯ. 

ʇʦʚʥʽ ʧʦʢʘʞʯʠʢʠ 000 NO (ʅɯ) / 001 YES (ʊɸʂ) ï ʟʥʘʯʝʥʥʷ 
ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʻ ʧʦʢʘʞʯʠʢʘʤʠ (ʥʘʧʨ. ʧʘʨ. 4.7), 
ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʚ ʧʦʚʥʦʤʫ ʜʽʘʧʘʟʦʥʽ PCH.0 ... 
PCH.511 

000 NO 
(ʅɯ) 

ʊɸʂ 

4.7 RS perm. 
ɼʦʟʚ. RS 

ɼʦʟʚʽʣ ʥʘ ʨʦʙʦʪʫ ʟ RS 000 Sw.Off (ɺʠʤʢʥʠ) ï ʨʦʙʦʪʘ ʟ RS ʟʘʙʦʨʦʥʝʥʘ 
001 In.C1 (ɺʭ.C1)... 006In.C6 (ɺʭ.C6) ï ʫʚʽʤʢʥʝʥʥʷ 
ʜʦʟʚʦʣʫ RS ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʫ 
007 Sw.On (ɺʚʽʤʢʥʠ) ï ʨʦʙʦʪʘ ʟ RS ʜʦʟʚʦʣʝʥʘ 

000 Sw.Off 
(ɺʠʤʢʥʠ) 

ʊɸʂ 

4.8 RS baudrate 
ʐʚʠʜʢʽʩʪʴ RS 

ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ [ʙ̔ʪ/ʩ] 
000 38400 
00157600 
0029600 
00319200 
ʋʚʘʛʘ: ʱʦʙ ʟʤʽʥʠ ʧʨʠʥʝʩʣʠ ʨʝʟʫʣʴʪʘʪ, ʩʣʽʜ 
ʚʽʜʢʣʶʯʠʪʠ ʯʘʩʪʦʪʥʠʢ ʚʽʜ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ, 
ʧʦʯʝʢʘʪʠ ʧʦʢʠ ʟʛʘʩʥʝ ʜʠʩʧʣʝʡ ʽ ʟʥʦʚʫ ʧʽʜʢʣʶʯʠʪʠ. 

002 9600 ʊɸʂ 

4.9 Unit no. 
ʅʦʤ. ʇʝʨʝʪʚʦʨ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʥʦʤʝʨ 
ʦʙʣʘʜʥʘʥʥʷ Modbus 

1 ... 247 
0 ï ʨʝʞʠʤ Modbus Master: ʚʥʫʪʨʽʰʥʽʡ ʟʚ'ʷʟʦʢ ʤʽʞ 
ʧʨʠʚʦʜʘʤʠ MFC 

12 ʊɸʂ 

4.10 L1 at STOP 
L1 ʥʘ ʉʪʦʧ 

ɺʝʣʠʯʠʥʘ, ʱʦ 
ʚʠʩʚʽʯʫʻʪʴʩʷ ʥʘ ʚʝʨʭʥʽʡ 
ʣʽʥʽʾ ʧʘʥʝʣʽ, ʢʦʣʠ 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʥʝ ʧʨʘʮʶʻ 
(ʜʠʚ. ʨʦʟʜʽʣ 3.3) 

ʇʘʨ. 0.1 ... ʇʘʨ. 0.57 ʇʘʨ. 00.11 ʊɸʂ 

4.11 L2at STOP 
L2 ʥʘ ʉʊʆʇ 

ɺʝʣʠʯʠʥʘ, ʱʦ 
ʚʠʩʚʽʯʫʻʪʴʩʷ ʥʘ ʥʠʞʥʽʡ 
ʣʽʥʽʾ ʧʘʥʝʣʽ, ʢʦʣʠ 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʥʝ ʧʨʘʮʶʻ 
(ʜʠʚ. ʨʦʟʜʽʣ 3.3) 

ʇʘʨ. 0.1 ... ʇʘʨ. 0.57 ʇʘʨ. 00.05 ʊɸʂ 

4.12 L1 at RUN 
L1 ʥʘ ʈʆɹʆʊɸ    

ɺʝʣʠʯʠʥʘ, ʱʦ 
ʚʠʩʚʽʯʫʻʪʴʩʷ ʥʘ ʚʝʨʭʥʽʡ 
ʣʽʥʽʾ ʧʘʥʝʣʽ, ʢʦʣʠ 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʧʨʘʮʶʻ 
(ʜʠʚ. ʨʦʟʜʽʣ 3.3) 

ʇʘʨ. 0.1 ... ʇʘʨ. 0.57 ʇʘʨ. 00.04 ʊɸʂ 

4.13 L2 at RUN 
L2 ʥʘ ʈʆɹʆʊɸ 

ɺʝʣʠʯʠʥʘ, ʱʦ 
ʚʠʩʚʽʯʫʻʪʴʩʷ ʥʘ ʥʠʞʥʽʡ 
ʣʽʥʽʾ ʧʘʥʝʣʽ, ʢʦʣʠ 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʧʨʘʮʶʻ 
(ʜʠʚ. ʨʦʟʜʽʣ 3.3) 

ʇʘʨ. 0.1 ... ʇʘʨ. 0.57 ʇʘʨ. 00.05 ʊɸʂ 

4.14 Preview 1 
ʇʝʨʝʛʣʷʜ 1 

ɺʝʣʠʯʠʥʘ SP1 
(ʜʠʚ. ʨʦʟʜ̔ʣ 3.3) 

ʇʘʨ. 0.1 ... ʇʘʨ. 0.57 ʇʘʨ. 00.07 ʊɸʂ 

4.15 Preview 2 
ʇʝʨʝʛʣʷʜ 2 

ɺʝʣʠʯʠʥʘ SP2 
(ʜʠʚ. ʨʦʟʜ̔ʣ 3.3) 

ʇʘʨ. 0.1 ... ʇʘʨ. 0.57 ʇʘʨ. 00.02 ʊɸʂ 

4.16 Preview 3 
ʇʝʨʝʛʣʷʜ 3 

ɺʝʣʠʯʠʥʘ SP3 
(ʜʠʚ. ʨʦʟʜʽʣ 3.3) 

ʇʘʨ. 0.1 ... ʇʘʨ. 0.57 ʇʘʨ. 00.03 ʊɸʂ 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

4.17 Preview 4 
ʇʝʨʝʛʣʷʜ 4 

ɺʝʣʠʯʠʥʘ SP4 
(ʜʠʚ. ʨʦʟʜʽʣ 3.3) 

ʇʘʨ. 0.1 ... ʇʘʨ. 0.57 ʇʘʨ. 00.06 ʊɸʂ 

4.18 Preview 5 
ʇʝʨʝʛʣʷʜ 5 

ɺʝʣʠʯʠʥʘ SP5 
(ʜʠʚ. ʨʦʟʜʽʣ 3.3) 

ʇʘʨ. 0.1 ... ʇʘʨ. 0.57 ʇʘʨ. 00.10 ʊɸʂ 

4.19 Preview 6 
ʇʝʨʝʛʣʷʜ 6 

ɺʝʣʠʯʠʥʘ SP6 
(ʜʠʚ. ʨʦʟʜʽʣ 3.3) 

ʇʘʨ. 0.1 ... ʇʘʨ. 0.57 ʇʘʨ. 00.23 ʊɸʂ 

4.20 Preview 7 
ʇʝʨʝʛʣʷʜ 7 

ɺʝʣʠʯʠʥʘ SP7 
(ʜʠʚ. ʨʦʟʜʽʣ 3.3) 

ʇʘʨ. 0.1 ... ʇʘʨ. 0.57 ʇʘʨ. 00.09 ʊɸʂ 

4.21 LCD contr. 
ʂʦʥʪʨʘʩʪ 

ʈʝʛʫʣʶʚʘʥʥʷ 
ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʥʘʧʠʩʽʚ ʥʘ 
ʧʘʥʝʣʽ LCD 

0 ... 20 
ʃʠʰʝ ʧʘʥʝʣʽ OP-01. ʇʘʨʘʤʝʪʨ ʥʝʘʢʪʠʚʥʠʡ ʚ 
ʧʘʥʝʣʷʭ OP-11 - ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 
ʨʝʛʫʣʶʚʘʪʠ ʢʦʥʪʨʘʩʪʥʽʩʪʴ 

10 ʊɸʂ 

4.22 RTC set. 
ʅʘʣʘʰʪʫʚʘʥʥ ̫
RTC 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʛʦʜʠʥʥʠʢʘ 
ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ 

ʆʧʮʽʷ ï ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʦʛʦ ʤʦʜʫʣʷ RTC 
1: ʨʽʢ 
2: ʤ̔ʩʷʮɹ 
3: ʜʝʥʴ ʤʩ̔ʷʮ̫ 
4: ʜʝʥʴ ʪʠʞʥʷ 
5: ʛʦʜʠʥʘ 
6: ʭʚʠʣʠʥʘ 

 ʊɸʂ 

4.23 Language 
ʄʦʚʘ ʤʝʥʶ 

ɺʠʙʽʨ ʤʦʚʠ ʚʽʜʦʙʨʘʞʝʥʥʷ 
ʤʝʥʶ 

ɼʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ ʤʝʥʶ ʥʘ ʧʦʪʨʽʙʥʫ ʤʦʚʫ, 

ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʚʠʙʽʨ ʟʽ ʩʧʠʩʢʫ: 
000 Polski (ʇʦʣʴʩʴʢʘ) 
001 English (ɸʥʛʣʡ̔ʩɹʢʘ) 

000 Polski 
(ʇʦʣʴʩʴʢʘ) 

 

4.25 nP Scale 
ʐʢʘʣʘ ʧʨʦʮ. 

ʐʢʘʣʘ ʨʦʟʨʘʭʫʥʢʫ ʉʢ. 
ʧʨʦʮʝʩʫ 

0.0 .. 500.0 % ï ʄʥʦʞʥʠʢ ʰʚʠʜʢʦʩʪʽ, ʱʦ 
ʚʠʩʚʽʯʫʻʪʴʩʷ ʷʢ ʧʘʨʘʤʝʪʨ (0.1 ï N ʇʨʦʮʝʩʫ) 

100.0 % ʊɸʂ 

4.26 nP Unit 
ʆʜ.ʚʠʤ.ʧʨʦʮ. 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ ʰʚʠʜʢʦʩʪʽ 
ʧʨʦʮʝʩʫ 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʷʢʘ ʚʠʩʚʽʯʫʻʪʴʩʷ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 
0.1 ɼʠʚ. ʪʘʙʣʠʮʶ 11.3 

005 % ʊɸʂ 

4.27 nP dec.p. 
ʂʦʤʘ ʧʨʦʮ. 

ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ 
ʢʦʤʠ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ 
ʰʚʠʜʢʦʩʪʽ ʧʨʦʮʝʩʫ 

0..3 ï ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 
0.1 

1 ʊɸʂ 

4.28 n.rot.Scale 
ʐʢʘʣʘ ʃʽʯ.ʦʙʝʨ. 

ʐʢʘʣʘ ʣʽʯʠʣʴʥʠʢʘ ʦʙʝʨʪʽʚ ʂʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʤʫ ʦʙʝʨʪʫ 
ʝʥʢʦʜʝʨʘ 

1 ʊɸʂ 

4.29 n.rot.reset 
ʉʢʠʜ ʣʽʯ.ʦʙʝʨ. 

ʉʢʠʜʘʥʥʷ ʣʽʯʠʣʴʥʠʢʘ 
ʦʙʝʨʪʽʚ 

PCH.000 é PCH.511ï ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ, ʱʦ ʩʢʠʜʘʻ 
ʥʘ "ʥʫʣʴ" ʽ ʩʢʠʜʘʻ ʣʽʯʠʣʴʥʠʢ. 

000 Sw.Off 
(ɺʠʤʢʥʠ) 

ʊɸʂ 

4.30 UR choice 
ɺʠʙʽʨ ɿʉ 

ɺʠʙʽʨ ɿʘʜʘʪʯʠʢʘ 
ʉʧʦʞʠʚʘʯʘ (ɿʉ) 

0 ï ɿʘʜʘʪʯʠʢ ʉʧʦʞʠʚʘʯʘ ʥʝ ʘʢʪʠʚʥʠʡ 
1 ... 4= ɿʉ1 ... ɿʉ4 

0 ʊɸʂ 

4.31 nu 
ʉʢʽʣʴʢʠ ɿʉ 

ʂʽʣʴʢʽʩʪʴ ʘʢʪʫʘʣʴʥʠʭ 
ʟʘʜʘʪʯʠʢʽʚ ʩʧʦʞʠʚʘʯʘ 

0 é 4 1 ʊɸʂ 

4.32 Ref. UR1 
ɿʘʜ. ɿʉ1 

ɺʝʣʠʯʠʥʘ ɿʘʜʘʪʯʠʢʘ ɿʉ1 -32000 ... 32000 0.0 % ʊɸʂ 

4.33 Ref. UR2 
ɿʘʜ. ɿʉ2 

ɺʝʣʠʯʠʥʘ ɿʘʜʘʪʯʠʢʘ ɿʉ2 -32000 ... 32000 0,0 % ʊɸʂ 

4.34 Ref. UR3 
ɿʘʜ. ɿʉ3 

ɺʝʣʠʯʠʥʘ ɿʘʜʘʪʯʠʢʘ ɿʉ3 -32000 ... 32000 0,0 % ʊɸʂ 

4.35 Ref. UR4 
ɿʘʜ. ɿʉ4 

ɺʝʣʠʯʠʥʘ ɿʘʜʘʪʯʠʢʘ ɿʉ4 -32000 ... 32000 0,0 % ʊɸʂ 

4.36 min UR1 
ʄ̔ʥ. ɿʉ1 

ʄ̔ʥ̔ʤʫʤ ɿʉ1 -5000 ... 5000 0 ʊɸʂ 

4.37 max UR1 
ʄʘʢ. ɿʉ1 

ʄʘʢʩʠʤʫʤ ɿʉ1 -5000 ... 5000 1000 ʊɸʂ 

4.38 UR1 Unit 
ʆʜ. ʚʠʤ. ɿʉ1 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ ɿʉ1 ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʜʣʷ ɿʘʜʘʪʯʠʢʘ 
ɿʉ1. ɼʠʚ. ʪʘʙʣʠʮʶ 11.3 

005 % ʊɸʂ 

4.39 UR1 dec.p. 
ʂʦʤʘ ɿʉ1 

ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ 
ʢʦʤʠ ɿʉ1 

0 ... 3 ï ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʜʣʷ 
ɿʘʜʘʪʯʠʢʘ ɿʉ1  

1 ʊɸʂ 

4.40 min UR2 
ʄ̔ʥ. ɿʉ2 

ʄ̔ʥ̔ʤʫʤ ɿʉ2 -5000 ... 5000 0 ʊɸʂ 

4.41 max UR2 
ʄʘʢ. ɿʉ2 

ʄʘʢʩʠʤʫʤ ɿʉ2 -5000 ... 5000 1000 ʊɸʂ 

4.42 UR2 Unit 
ʆʜ.ʚʠʤ. ɿʉ2 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ ɿʉ2 ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʜʣʷ ɿʘʜʘʪʯʠʢʘ 
ɿʉ2. ɼʠʚ. ʪʘʙʣʠʮʶ 11.3 

005 % ʊɸʂ 

4.43 UR2 dec.p. 
ʂʦʤʘ ɿʉ2 

ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ 
ʢʦʤʠ ɿʉ2 

 0 ... 3 ï ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʜʣʷ 
ɿʘʜʘʪʯʠʢʘ ɿʉ2 

1 ʊɸʂ 

 

  



ɼʦʜʘʪʦʢ C ï ʊʘʙʣʠʮʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ MFC710 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ 
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

4.44 min UR3 
ʄ̔ʥ. ɿʉ3 

ʄ̔ʥ̔ʤʫʤ ɿʉ3 -5000 ... 5000 0 ʊɸʂ 

4.45 max UR3 
ʄʘʢ. ɿʉ3 

ʄʘʢʩʠʤʫʤ ɿʉ3 -5000 ... 5000 1000 ʊɸʂ 

4.46 UR3 Unit 
ʆʜ.ʚʠʤ. ɿʉ3 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ ɿʉ3 ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʜʣʷ ɿʘʜʘʪʯʠʢʘ 
ɿʉ3. ɼʠʚ. ʪʘʙʣʠʮʶ 11.3 

005 % ʊɸʂ 

4.47 UR3 dec.p. 
ʂʦʤʘ ɿʉ3 

ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ 
ʢʦʤʠ ɿʉ3 

 0 ... 3 ï ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʜʣʷ 
ɿʘʜʘʪʯʠʢʘ ɿʉ3 

1 ʊɸʂ 

4.48 min UR4 
ʄ̔ʥ. ɿʉ4 

ʄ̔ʥ̔ʤʫʤ ɿʉ4 -5000 ... 5000 0 ʊɸʂ 

4.49 max UR4 
ʄʘʢ. ɿʉ4 

ʄʘʢʩʠʤʫʤ ɿʉ4 -5000 ... 5000 1000 ʊɸʂ 

4.50 UR4 Unit 
ʆʜ. ʚʠʤ.ɿʉ4 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ ɿʉ4 ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʜʣʷ ɿʘʜʘʪʯʠʢʘ 
ɿʉ4. ɼʠʚ. ʪʘʙʣʠʮʶ 11.3 

005 % ʊɸʂ 

4.51 UR4 dec.p. 
ʂʦʤʘ ɿʉ4 

ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ 
ʢʦʤʠ ɿʉ4 

 0 ... 3 ï ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʜʣʷ 
ɿʘʜʘʪʯʠʢʘ ɿʉ4 

1 ʊɸʂ 

4.60 Usr1 choice 
ɺʠʙ̔ʨ Usr1 

ɺʠʙʽʨ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʜʣʷ 
ɺʝʣʠʯʠʥʠ ʂʦʨʠʩʪʫʚʘʯʘ 
Usr1 

ɼʞʝʨʝʣʦ ʜʘʥʠʭ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʷʢ ʧʘʨ. 0.54 
(Usr1): PCH.000 (ʚʠʤʢʥ.) ... PCH.511.  
ɼʠʚ. ʨʦʟʜ̔ʣ 11.4 

000 Sw.Off 
(PCH.000) 

ʊɸʂ 

4.61 Usr1 Unit 
ʆʜ. ʚʠʤ. Usr1 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ Usr1 (ʧʘʨ. 
0.54) 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʜʣʷ ʧʘʨʘʤʝʪʨʫ 
0.54 (Usr1). ɼʠʚ. ʪʘʙʣʠʮ ʁ11.3 

005 % ʊɸʂ 

4.62 Usr1 dec.p. 
ʂ̔ʣ. ʨʦʟʨ. Usr1 

ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ 
ʢʦʤʠ Usr1 

 0 ... 3 ï ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 0.54 (Usr1) 

1 ʊɸʂ 

4.63 Usr2 choice 
ɺʠʙ̔ʨ Usr2 

ɺʠʙʽʨ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʜʣʷ 
ɺʝʣʠʯʠʥʠ ʂʦʨʠʩʪʫʚʘʯʘ 
Usr2 

ɼʞʝʨʝʣʦ ʜʘʥʠʭ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʷʢ ʧʘʨ. 0.55 
(Usr2): PCH.000 (ʚʠʤʢʥ.) ... PCH.511. 
ɼʠʚ. ʨʦʟʜ̔ʣ 11.4 

000 Sw.Off 
(PCH.000) 

ʊɸʂ 

4.64 Usr2 Unit 
ʆʜ. ʚʠʤ. Usr2 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ Usr2 (ʧʘʨ. 
0.55) 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʜʣʷ ʧʘʨʘʤʝʪʨʫ 
0.55 (Usr2). ɼʠʚ. ʪʘʙʣʠʮ ʁ11.3 

005 % ʊɸʂ 

4.65 Usr2 dec.p. 
ʂ̔ʣ. ʨʦʟʨ.Usr2  

ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ 
ʢʦʤʠ Usr2 

 0 ... 3 ï ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 0.55 (Usr1) 

1 ʊɸʂ 

4.66 Usr3 choice 
ɺʠʙ̔ʨ Usr3 

ɺʠʙʽʨ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʜʣʷ 
ɺʝʣʠʯʠʥʠ ʉʧʦʞʠʚʘʯʘ Usr3 

ɼʞʝʨʝʣʦ ʜʘʥʠʭ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʷʢ ʧʘʨ. 0.56 
(Usr3): PCH.000 (ʚʠʤʢʥ.) ... PCH.511. 
ɼʠʚ. ʨʦʟʜ̔ʣ 11.4 

000 Sw.Off 
(PCH.000) 

ʊɸʂ 

4.67 Usr3 Unit 
ʆʜ ʚʠʤ. Usr3 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ Usr3 (ʧʘʨ. 
0.56) 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʜʣʷ ʧʘʨʘʤʝʪʨʫ 
0.56 (Usr3). ɼʠʚ. ʪʘʙʣʠʮ ʁ11.3 

005 % ʊɸʂ 

4.68 Usr3 dec.p. 
ʂ̔ʣ.ʨʦʟʨ.Usr3 

ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ 
ʢʦʤʠ Usr3 

 0 ... 3 ï ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 0.56 (Usr3) 

1 ʊɸʂ 

4.69 Usr4 choice 
ɺʠʙ̔ʨ Usr4 

ɺʠʙʽʨ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʜʣʷ 
ɺʝʣʠʯʠʥʠ ʉʧʦʞʠʚʘʯʘ Usr4 

ɼʞʝʨʝʣʦ ʜʘʥʠʭ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʷʢ ʧʘʨ. 0.57 
(Usr4): PCH.000 (ʚʠʤʢʥ.) ... PCH.511. 
ɼʠʚ. ʨʦʟʜ̔ʣ 11.4 

000 Sw.Off 
(PCH.000) 

ʊɸʂ 

4.70 Usr4 Unit 
ʆʜ. ʚʠʤ. Usr4 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ Usr4 (ʧʘʨ. 
0.57) 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ, ʱʦ ʚʠʩʚʽʯʫʻʪʴʩʷ ʜʣʷ ʧʘʨʘʤʝʪʨʫ 
0.57 (Usr4). ɼʠʚ. ʪʘʙʣʠʮ ʁ11.3 

005 % ʊɸʂ 

4.71 Usr4 dec.p. 
ʂ̔ʣ.ʨʦʟʨ. Usr4 

ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ 
ʢʦʤʠ Usr4 

 0 ... 3 ï ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʧʽʩʣʷ ʢʦʤʠ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 0.57 (Usr4) 

1 ʊɸʂ 

4.72 CAN bdrate ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯ ̔CAN 0 = 62.5 ʢʙ̔ʪ  
1 = 125 ʢʙʪ̔  
3 = 250 ʢʙʪ̔  
5 = 500 ʢʙʪ̔  
7 = 1 ʄʙʪ̔  

3 ʊɸʂ 

4.73 CAN MTo ʉʝʨʚ̔ʩʥʠʡ ʧʘʨʘʤʝʪʨ 10 é 500 ʤʩ 30 ms ʊɸʂ 
4.74 CAN STo ʉʝʨʚ̔ʩʥʠʡ ʧʘʨʘʤʝʪʨ 0.2 é 60.0 ʩ 5.0 s ʊɸʂ 
4.75 CAN 
dst.num 

ʅʦʤʝʨ ʧʫʥʢʪʫ ʧʨʠʟʥʘʯʝʥʥ̫   0 é 31 0 ʊɸʂ 

4.80  ACT sel.1 ɸʢʪʫʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 
ʜʦʚʽʣʴʥʦ ʚʠʙʨʘʥʦʛʦ 
ʧʘʨʘʤʝʪʨʫ ʯʠ ʭʘʨʘʢʪʝʨ. 
ʪʦʯʢʠ PCH ʜʦʩʪʫʧʥʦ ʧʦ RS 

ʇʘʨ. 0.001é ʧʘʨ.6.255 
PCH.000 éPCH.511 
ɿʘʧʠʩ çʇʘʨ. 0.001è ʚʽʜʧʦʚʽʜʘʻ çʇʘʨ. 0.1è 
ɿʘʧʠʩ çʇʘʨ. 0.010è ʚʽʜʧʦʚʽʜʘʻ çʇʘʨ. 0.10è 
ɿʘʧʠʩ çʇʘʨ. 1.001è ʚʽʜʧʦʚʽʜʘʻ çʇʘʨ. 1.1è 

ʇʘʨ. 0.001 ʊɸʂ 

4.81 ACT sel.2 ʊʝ ʩʘʤʝ ʊʝ ʩʘʤʝ ʇʘʨ. 0.001 ʊɸʂ 
4.82 ACT sel.3 ʊʝ ʩʘʤʝ ʊʝ ʩʘʤʝ ʇʘʨ. 0.001 ʊɸʂ 
4.83 ACT sel.4 ʊʝ ʩʘʤʝ ʊʝ ʩʘʤʝ ʇʘʨ. 0.001 ʊɸʂ 
4.84 ACT sel.5 ʊʝ ʩʘʤʝ ʊʝ ʩʘʤʝ ʇʘʨ. 0.001 ʊɸʂ 

 

 

 

  



ɼʦʜʘʪʦʢ C ï ʊʘʙʣʠʮʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ MFC710 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ  
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ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

4.85 ACT sel.6 ʊʝ ʩʘʤʝ ʊʝ ʩʘʤʝ ʇʘʨ. 0.001 ʊɸʂ 
4.86 ACT sel.7 ʊʝ ʩʘʤʝ ʊʝ ʩʘʤʝ ʇʘʨ. 0.001 ʊɸʂ 
4.87 ACT sel.8 ʊʝ ʩʘʤʝ ʊʝ ʩʘʤʝ ʇʘʨ. 0.001 ʊɸʂ 
ɻʈʋʇɸ 5 ï ʋʇʈɸɺʃɯʅʅʗ ɻʈʋʇʆʖ ʅɸʉʆʉɯɺ, ʉʇɽʎɯɸʃɯɿʆɺɸʅɯ ɹʃʆʂʀ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ PLC 
5.1 In. v 
ɺʭ.V 

ɺʠʙʽʨ ʩʠʛʥʘʣʫ ʣʽʥʽʡʥʦʾ 
ʰʚʠʜʢʦʩʪʽ 

ɼʞʝʨʝʣʦ ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ 
144 Ref.A0 (ɿʘʜ.A0) ï ʽʟ ʟʘʜʘʪʯʠʢʘ ʘʥʘʣʦʛʦʚʦʛʦ 0 
145 Ref.A1 (ɿʘʜ.A1) ï ʽʟ ʟʘʜʘʪʯʠʢʘ ʘʥʘʣʦʛʦʚʦʛʦ 1 
146 Ref.A2 (ɿʘʜ.A2) ï ʽʟ ʟʘʜʘʪʯʠʢʘ ʘʥʘʣʦʛʦʚʦʛʦ 2 

144 Ref.A0 
(ɿʘʜ.A0) 

ʊɸʂ 

5.2 In. F 
ɺʭ.F 

ɺʠʙʽʨ ʩʠʛʥʘʣʫ ʟʘʜʘʪʯʠʢʘ 
ʟʫʩʠʣʣʷ 

ɼʞʝʨʝʣʦ ʟʘʜʘʪʯʠʢʘ ʟʫʩʠʣʣʷ: 
144 Ref.A0 (ɿʘʜ.A0) ï ʽʟ ʟʘʜʘʪʯʠʢʘ ʘʥʘʣʦʛʦʚʦʛʦ 0 
145Ref.A1 (ɿʘʜ.A1) ï ʽʟ ʟʘʜʘʪʯʠʢʘ ʘʥʘʣʦʛʦʚʦʛʦ 1 
146Ref.A2 (ɿʘʜ.A2) ï ʽʟ ʟʘʜʘʪʯʠʢʘ ʘʥʘʣʦʛʦʚʦʛʦ 2 
147 100.0 % 

147 100.0 % ʊɸʂ 

5.3 v max 
V ʤʘʢʩ 

ʄʘʢʩ. ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʃʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 100.0 % ʩʠʛʥʘʣʫ 
ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ: 0.00 ... 320.00 [ʤ/ʩ] 

10.00 m/s ʊɸʂ 

5.4 d min 
d ʤʽʥ 

ʄʽʥ. ʜʽʘʤʝʪʨ ʚʘʣʢʘ ɺʠʟʥʘʯʘʻ ʤʽʥʽʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʚʘʣʢʘ:  
0.0 ... 3200.0 [ʤʤ] 

100.0 mm ʊɸʂ 

5.5 dmax 
d ʤʘʢʩ 

ʄʘʢʩ. ʜʽʘʤʝʪʨ ʚʘʣʢʘ ɺʠʟʥʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʚʘʣʢʘ:  
0.0 ... 3200.0 [ʤʤ] 

500.0 mm ʊɸʂ 

5.6 Mo 
Mʦ ʪʝʨʪ. 

ʄʦʤʝʥʪ ʪʝʨʪʷ 0.0 ... 100.0 % 10.0 % ʊɸʂ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʅɸʉʆʉɯɺ ï ɿʘʚʦʜʩʴʢʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʪʦʩʫʶʪʴʩʷ ʥʘʙʦʨʫ ʟʘʚʦʜʩʴʢʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʥʦʤ. 8 

5.10 Pumps 
Mode 

ʋʚʽʤʢʥʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ 
ɻʨʫʧʦʶ ʅʘʩʦʩʽʚ 

ʋʚʽʤʢʥʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ 000 NO (ʅɯ) 
ï ʫʧʨʘʚʣʥ̔ʥ ̫ʚʽʜʢʣʶʯʝʥʦ 
001 YES (ʊɸʂ) ï ʫʧʨʘʚʣʥ̔ʥ ̫ʚʚʽʤʢʥʝʥʦ 

000 NO 

 
ʅɯ 

5.11 Cfg. P1 ʂʦʥʬ̔ʛʫʨʘʮʽ̫ ʅʘʩʦʩʘ 1 000 Mains (ʊɯʃʔʂʀ ʄɽʈɽɾɸ) ï ʨʦʙʦʪʘ ʪʣ̔ʴʢʠ ʟ 
ʤʝʨʝʞʝʶ 
001 MFC/Mains (MFC/ʄɽʈɽɾɸ) ï ʨʦʙʦʪʘ ʟ 
ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʘʙʦ ʟ ʤʝʨʝʞʝʶ 

001 
MFC/Mains 

ʊɸʂ 

5.12 Cfg. P2 ʂʦʥʬʽʛʫʨʘʮʽʷ ʅʘʩʦʩʘ 2 000 Mains (ʊɯʃʔʂʀ ʄɽʈɽɾɸ) ï ʨʦʙʦʪʘ ʪʽʣʴʢʠ ʟ 
ʤʝʨʝʞʝʶ 
001 MFC/Mains (MFC/ʄɽʈɽɾɸ) ï ʨʦʙʦʪʘ ʟ 
ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʘʙʦ ʟ ʤʝʨʝʞʝʶ 

001 
MFC/Mains 

ʊɸʂ 

5.13 Cfg. P3 ʂʦʥʬʽʛʫʨʘʮʽʷ ʅʘʩʦʩʘ 3 000 Mains (ʊɯʃʔʂʀ ʄɽʈɽɾɸ) ï ʨʦʙʦʪʘ ʪʽʣʴʢʠ ʟ 
ʤʝʨʝʞʝʶ 
001 MFC/Mains (MFC/ʄɽʈɽɾɸ) ï ʨʦʙʦʪʘ ʟ 
ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʘʙʦ ʟ ʤʝʨʝʞʝʶ 

001 
MFC/Mains 

ʊɸʂ 

5.14 Cfg. P4 ʂʦʥʬʽʛʫʨʘʮʽʷ ʅʘʩʦʩʘ 4 000 Mains (ʊɯʃʔʂʀ ʄɽʈɽɾɸ) ï ʨʦʙʦʪʘ ʪʽʣʴʢʠ ʟ 
ʤʝʨʝʞʝʶ 
001 MFC/Mains (MFC/ʄɽʈɽɾɸ) ï ʨʦʙʦʪʘ ʟ 
ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʘʙʦ ʟ ʤʝʨʝʞʝʶ 

001 
MFC/Mains 

ʊɸʂ 

5.15 Cfg. P5 ʂʦʥʬʽʛʫʨʘʮʽʷ ʅʘʩʦʩʘ 5 000 Mains (ʊɯʃʔʂʀ ʄɽʈɽɾɸ) ï ʨʦʙʦʪʘ ʪʽʣʴʢʠ ʟ 
ʤʝʨʝʞʝʶ 
001 MFC/Mains (MFC/ʄɽʈɽɾɸ) ï ʨʦʙʦʪʘ ʟ 
ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʘʙʦ ʟ ʤʝʨʝʞʝʶ 

001 
MFC/Mains 

ʊɸʂ 

5.16 P1 active 
ɺʚʽʤʢʥʠ ʅ1 

ɺʚʽʤʢʥʝʥʥʷ ʅʘʩʦʩʘ 1 000 Sw.Off (ɺʠʤʢʥʠ) ï ʥʘʩʦʩ ʚʠʤʢʥʝʥʦ 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6) ï ʥʘʩʦʩ 
ʚʢʣʶʯʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ 
007 Sw.On (ɺʚʽʤʢʥʠ) ï ʥʘʩʦʩ ʚʚʽʤʢʥʝʥʦ 

001 In.C1 
(ɺʭ.C1) 

ʊɸʂ 

5.17 P2 active 
ɺʚʽʤʢʥʠ ʅ2 

ɺʚʽʤʢʥʝʥʥʷ ʅʘʩʦʩʘ 2 000 Sw.Off (ɺʠʤʢʥʠ) ï ʥʘʩʦʩ ʚʠʤʢʥʝʥʦ 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6)  ï ʥʘʩʦʩ 
ʚʢʣʶʯʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ 
007 Sw.On(ɺʚʽʤʢʥʠ) ï ʥʘʩʦʩ ʚʚʽʤʢʥʝʥʦ 

002In.C2 
(ɺʭ.C2) 

ʊɸʂ 

5.18 P3 active 
ɺʚʽʤʢʥʠ ʅ3 

ɺʚʽʤʢʥʝʥʥʷ ʅʘʩʦʩʘ 3 000 Sw.Off (ɺʠʤʢʥʠ) ï ʥʘʩʦʩ ʚʠʤʢʥʝʥʦ 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6) ï ʥʘʩʦʩ 
ʚʢʣʶʯʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ 
007 Sw.On (ɺʚʽʤʢʥʠ) ï ʥʘʩʦʩ ʚʚʽʤʢʥʝʥʦ 

003In.C3 
(ɺʭ.C3) 

ʊɸʂ 

5.19 P4 active 
ɺʚʽʤʢʥʠ ʅ4 

ɺʚʽʤʢʥʝʥʥʷ ʅʘʩʦʩʘ 4 000 Sw.Off (ɺʠʤʢʥʠ) ï ʥʘʩʦʩ ʚʠʤʢʥʝʥʦ 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6)ï ʥʘʩʦʩ 
ʚʢʣʶʯʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ 
007 Sw.On (ɺʚʽʤʢʥʠ) ï ʥʘʩʦʩ ʚʚʽʤʢʥʝʥʦ 

004In.C4 
(ɺʭ.C4) 

ʊɸʂ 

5.20 P5 active 
ɺʚʽʤʢʥʠ ʅ5 

ɺʚʽʤʢʥʝʥʥʷ ʅʘʩʦʩʘ 5 000 Sw.Off (ɺʠʤʢʥʠ) ï ʥʘʩʦʩ ʚʠʤʢʥʝʥʦ 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6) ï ʥʘʩʦʩ 
ʚʢʣʶʯʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ 
007 Sw.On (ɺʚʽʤʢʥʠ) ï ʥʘʩʦʩ ʚʚʽʤʢʥʝʥʦ 

005In.C5 
(ɺʭ.C5) 

ʊɸʂ 

 

  



ɼʦʜʘʪʦʢ C ï ʊʘʙʣʠʮʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ MFC710 

 

 

ɺʝʢʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʧʫ MFC710. ʊɺɽʈɼ ɽʅɽʈɻʆ-ʇʃʖʉ 
100 

ʇʘʨʘʤʝʪʨ / 
ʅʘʟʚʘ 

ʌʫʥʢʮʽʷ ɼʽʘʧʘʟʦʥ ʥʘʣʘʰʪʫʚʘʥʴ / ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 
ɿʘʚʦʜʩʴʢʝ                                                      
ʥʘʣʘʰʪʫʚʘ
ʥʥ ̫

ɿʤʽʥʠ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ 

5.21 Rep. time 
ʏʘʩ ʟʘʤ. 

ʏʘʩ ɿʘʤʽʥʠ 1 ... 32000 ʛʦʜ. 24 h ʊɸʂ 

5.22 ON delay 
ɿʘʪʨʠʤ. ʋʚʽʤʢʥ. 

ɿʘʪʨʠʤʢʘ ʋʚʽʤʢʥʝʥʥʷ ɺʠʪʨʠʤʢʘ ʯʘʩʫ ʧʝʨʝʜ ʚʢʣʶʯʝʥʥʷʤ ʜʦʜʘʪʢʦʚʦʛʦ 
ʥʘʩʦʩʘ: 0.0 ... 60.0 ʩ 

10.0 s ʊɸʂ 

5.23 OFF delay 
ɿʘʪʨʠʤ. ɺʠʤʢʥ. 

ɿʘʪʨʠʤʢʘ ɺʠʤʢʥʝʥʥʷ ɺʠʪʨʠʤʢʘ ʯʘʩʫ ʧʝʨʝʜ ʚʠʤʢʥʝʥʥʷʤ ʜʦʜʘʪʢʦʚʦʛʦ 
ʥʘʩʦʩʘ: 0.0 ... 60.0 ʩ 

10.0 s ʊɸʂ 

5.24 Rep. Block. 
ɹʣʦʢ. ɿʘʤ. 

ɿʘʪʨʠʤʢʘ ʘʚʪʦʤʘʪʠʯʥʦʾ 
ʟʘʤʽʥʠ ʥʘʩʦʩʽʚ ʧʨʠ 
ʚʝʣʠʢʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ 

PCH.000 é PCH.511 
ʂʦʣʠ ʟʘʜʘʪʯʠʢ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʽʚ ʫʪʨʠʤʫʻʪʴʩʷ 
ʚʠʱʝ ʟʘ ʮʶ ʚʝʣʠʯʠʥʫ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 
ʘʚʪʦʤʘʪʠʯʥʘ ʟʤʽʥʘ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʜʦ ʯʘʩʫ ʟʥʠʞʝʥʥʷ 
ʪʠʩʢʫ 

100.0 % 
(PCH 147) 

ʊɸʂ 

5.25 f thresh. 
f ʧʦʨʦʛ. 

f ʧʦʨʦʛʦʚʘ 0.0 ... 50.0 ɻʮ ï ʏʘʩʪʦʪʘ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʘ, ʱʦ 
ʚʢʣʶʯʘʻʪʴʩʷ 

25.0 Hz ʊɸʂ 

5.26 Insensiv. 
ʅʝʯʫʪʣʠʚ. 

ʅʝʯʫʪʣʠʚʽʩʪʴ 0.0 ... 20.0 % ï ʅʝʯʫʪʣʠʚʽʩʪʴ ʫʚʽʤʢʥʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ 
ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʩʦʩʘ 

5.0 % ʊɸʂ 

5.27 Ref. choice 
ɺʠʙʽʨ ɿʘʜ. 

ɺʠʙʽʨ ɿʘʜʘʪʯʠʢʘ ʜʣʷ 
ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʘʤʠ 

ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ ʪʠʩʢʫ: 
144 Ref.A0 (ɿʘʜ.A0) ... 146 Ref.A2 (ɿʘʜ.A2) ï ʟ 
ʘʥʘʣʦʛʦʚʠʭ ʟʘʜʘʪʯʠʢʽʚ (ʙʝʟʧʦʩʝʨʝʜʥʻ ʫʧʨʘʚʣʽʥʥʷ 
ʛʨʫʧʦʶ ʥʘʩʦʩʽʚ) 
158 RefPID (ɿʘʜʇɯɼ) ï ʟ ʚʠʭʦʜʫ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ 
(ʥʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ) 

 
ʋʚʘʛʘ: ʧʘʨʘʤʝʪʨʠ 147 100% é 157 PIDerr ʻ 
ʩʝʨʚʽʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʥʝ ʧʦʚʠʥʥʽ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ! 

144 Ref.A0 
(ɿʘʜ. ɸ0) 

ʊɸʂ 

5.28 P limit 
ʄʘʢ. ʂʣ̔. ʅ 

ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 
ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ 
ʥʘʩʦʩʽʚ 

1 ... 5 4 ʊɸʂ 

5.29 P6 active 
ɺʚʽʤʢʥʠ ʅ6 

ʋʚʽʤʢʥʝʥʥʷ ʥʘʩʦʩʘ 6 000 Sw.Off (ɺʠʤʢʥʠ) ï ʥʘʩʦʩ ʚʠʤʢʥʝʥʦ 
001 In.C1 (ɺʭ.C1) é 006 In.C6 (ɺʭ.C6) ï ʥʘʩʦʩ 
ʚʢʣʶʯʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʮʠʬʨʦʚʠʭ ʚʭʦʜʽʚ 
007 Sw.On (ɺʚʽʤʢʥʠ) ï ʥʘʩʦʩ ʫʚʽʤʢʥʝʥʠʡ 

000 Sw.Off 
(ɺʠʤʢʥʠ) 

ʊɸʂ 

5.30 Block time ʄʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʫ ʧʝʨʝʨʚʽ 
ʨʦʙʦʪʠ ʥʘʩʦʩʘ 

0 é 32000 0 s ʊɸʂ 

5.40 Sw. Seq ON 
ɺʚʽʤʢʥ.ʉʝʢʚ. 

ɺʚʽʤʢʥʠ ʉʝʢʚʝʥʩʦʨ ʉʠʛʥʘʣ ʫʚʽʤʢʥʝʥʥʷ ʙʣʦʢʫ ʩʝʢʚʝʥʩʦʨʘ PLC 
PCH.000Sw.Off... PCH.511 
PCH.000 = ʉʝʢʚ. ʚʠʤʢʥʝʥʦ 

000 Sw.Off ʊɸʂ 

5.41 nu 
ʉʝʢʚ. ʧʨʽʦʨ 

 ʉʝʨʚʽʩʥʠʡ ʧʘʨʘʤʝʪʨ  ʊɸʂ 

5.42 Seq max 
ʉʝʢʚ. ʄʘʢʩ. 

ʂʽʣʴʢʽʩʪʴ ʩʪʘʥʽʚ 
ʩʝʢʚʝʥʩʦʨʘ 

2 ... 8 8 ʊɸʂ 

5.43 Seq time 1 
ʉʝʢʚ. ʯʘʩ 1 

ʏʘʩ ʜʽʾ 1 ʩʪʘʥʫ PCH.000 Sw.Off... PCH.511 PCH.320 
Constant.1 
(ʇʦʩʪ. 1) 

ʊɸʂ 

5.44 Seq time 2 
ʉʝʢʚ. ʯʘʩ 2 

ʏʘʩ ʜʽʾ 2 ʩʪʘʥʫ PCH.000 Sw.Off... PCH.511 PCH.321 
Constant.2 
(ʇʦʩʪ. 2) 

ʊɸʂ 

5.45 Seq time 3 
ʉʝʢʚ. ʯʘʩ 3 

ʏʘʩ ʜʽʾ 3 ʩʪʘʥʫ PCH.000 Sw.Off... PCH.511 PCH.322 
Constant.3 
(ʇʦʩʪ. 3) 

ʊɸʂ 

5.46 Seq time 4 
ʉʝʢʚ. ʯʘʩ 4 

ʏʘʩ ʜʽʾ 4 ʩʪʘʥʫ PCH.000 Sw.Off... PCH.511 PCH.323 
Constant.4 
(ʇʦʩʪ. 4) 

ʊɸʂ 

5.47 Seq time 5 
ʉʝʢʚ. ʯʘʩ 5 

ʏʘʩ ʜʽʾ 5 ʩʪʘʥʫ PCH.000 Sw.Off... PCH.511 PCH.324 
Constant.5 
(ʇʦʩʪ. 5) 

ʊɸʂ 

5.48 Seq time 6 
ʉʝʢʚ. ʯʘʩ 6 

ʏʘʩ ʜʽʾ 6 ʩʪʘʥʫ PCH.000 Sw.Off... PCH.511 PCH.325 
Constant.6 
(ʇʦʩʪ. 6) 

ʊɸʂ 

5.49 Seq time 7 
ʉʝʢʚ. ʯʘʩ 7 

ʏʘʩ ʜʽʾ 7 ʩʪʘʥʫ PCH.000 Sw.Off... PCH.511 PCH.326 
Constant.7 
(ʇʦʩʪ. 7) 

ʊɸʂ 

5.50 Seq time 8 
ʉʝʢʚ. ʯʘʩ 8 

ʏʘʩ ʜʽʾ 8 ʩʪʘʥʫ PCH.000 Sw.Off... PCH.511 PCH.327 
Constant.8 
(ʇʦʩʪ. 8) 

ʊɸʂ 

5.51 Seq Nxt 
ʉʝʢʚ. Nxt 

ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ 
ñʥʘʩʪʫʧʥʠʡ ʩʪʘʥ ò 

PCH.000 Sw.Off... PCH.511 
PCH.000 = ʚʠʤʢʥʝʥʦ 

PCH.000 
Sw.Off 

ʊɸʂ 

 

  










