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1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 
ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤ ʧʦʢʦʣʝʥʠʝʤ ʠʥʪʝʣʝʢʪʫʘʣʴʥʳʭ ʪʠʨʠʩʪʦʨʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʙʘʟʝ ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (DSP/CPLD) ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʯʝʪʳʨeʢʚʘʜʨʘʥʪʥʦe ʫʧʨʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʴ  ʁʜʚʠʛʘʪʝʣʷ. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʨʘʙʦʪaʁ ʪ ʚ 

ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʘʭ: 

- ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʩʢʦʨʦʩʪʠ ʩ ʘʥʘʣʦʛʦʚʳʤ ʟʘʜʘʥʠʝʤ;  

- ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʢʨʫʪʷʱʝʤʫ ʤʦʤʝʥʪʫ. 

ʀʥʝʨʮʠʦʥʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʜʝʬʘʟʘʮʠʠ ʩʠʣʦʚʦʛʦ ʩʦʛʣʘʩʫʁʱʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ ʧʨʠ ʧʠʪʘʥʠʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʪ ʩʝʪʠ ʩ ʩʠʣʴʥʳʤʠ ʧʦʤʝʭʘʤʠ. 

ʅʘʩʪʨʦʡʢʘ ʚʩʝʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤʳ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʦ ʩʚʦʝʤʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ, ʪʠʨʠʩʪʦʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12XXX  - ʫʥʠʚʝʨʩʘʣʴʥʳ ʠ 

ʤʦʛʫʪ ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ ʢʘʞʜʳʡ ʩʪʘʥʦʢ ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʣʝʢʪʨʦʧʨʠʚʦʜʫ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ ʠ ʠʥʪʝʨʬʝʡʩ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʩʝʡ 

ʧʦʜʘʯʠ ʚ ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʘʭ ʩ ʏʇʋ ʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʘʭ. 

 

2. ʋʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʭʨʘʥʝʥʠ ̫ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 
ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʦʪ 5Ü ʜʦ 50Üʉ; 

ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30Üʉ ï ʥʝ ʙʦʣʝʝ 80%; 

ï ʚr ʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ï ʥʝ ʙʦʣʝʝ 1000 ʤ; 

ï ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʘʷ ʩʨʝʜʘ ʙʝʟ ʥʘʣʠʯʠʷ ʘʛʨʝʩʩʠʚʥʳʭ ʛʘʟʦʚ ʠ ʧʘʨʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʨʘʟʨʫʰʘʶʱʝʡ 

ʤʝʪʘʣʣʳ ʠ ʠʟʦʣʷʮʠʶ, ʠ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʩʳʱʝʥʘ ʪʦʢʦʧʨʦʚʦʜʷʱʝʡ ʧʳʣʴʶ; 

ï ʚ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʙʝʟ ʥʘʣʠʯʠʷ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ; 

ï ʜʦʧʫʩʪʠʤʳʝ ʚʠʙʨʘʮʠʠ ʯʘʩʪʦʪʦʡ ʦʪ 1 ʜʦ 35 Hz ʠ ʫʩʢʦʨʝʥʠʝ ʥʝ ʙʦʣʝʝ 4,9 m/s
2
. 

 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 
5 

3. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʉʝʨʠʷ ʪʠʨʠʩʪʦʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 12XXX  ʫʧʦʨʷʜʦʯʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʤʠʥʘʣʴʥʳʤ 

ʪʦʢʦʤ ʥʘ ʚʳʭʦʜʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ.  

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3-1. 

 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʪʠʧ: 12010 12030 12050 12080 

ʅʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʷʢʦʨʷ, A 12 31 50 80 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʷʢʦʨʷ, A 60 155 250 400 

ʅʘʧʨʷʞʝʥʠʝ ʩʠʣʦʚʦʛʦ ʧʠʪʘʥʠʷ, Vac 3 x 40õ230 

ʏʘʩʪʦʪʘ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, Hz 45 õ 65 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʷʢʦʨʷ, V 250 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʩ ʩʝʪʴʶ  ʠʥʝʨʮʠʦʥʥʘʷ 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʪʦʨʤʦʞʝʥʠʝ ʚʩʪʨʦʝʥʥʦʝ ʚʥʝʰʥʝʝ 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʪʦʢʦʦʛʨʘʥʠʯʝʥʠʝ 

ʪʦʢʘ ʷʢʦʨʷ 
ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʝ 

ʈʝʞʠʤʳ ʨʘʙʦʪʳ 
- ʫʧʨʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʴʶ 

- ʫʧʨʘʚʣʝʥʠʝ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ 

ɼʘʪʯʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ 
- ʪʘʭʦʛʝʥʝʨʘʪʦʨ 

- ʵʥʢʦʜʝʨ 

ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ 
- ʘʥʘʣʦʛʦʚʦʝ ʜʚʫʧʦʣʷʨʥʦʝ 

- ʮʠʬʨʦʚʦʝ ʩʦ ʟʥʘʢʦʤ ʦʪ ʧʘʨʘʤʝʪʨʘ 

ɿʘʜʘʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 
- ʘʥʘʣʦʛʦʚʦʝ ʜʚʫʧʦʣʷʨʥʦʝ 

- ʮʠʬʨʦʚʦʝ ʩʦ ʟʥʘʢʦʤ ʦʪ ʧʘʨʘʤʝʪʨʘ 

ɼʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ 10 000:1 

ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ 
1 ʚʭʦʜ, 64 ʜʠʘʧʘʟʦʥʦʚ 

Ò 120V, 15ʢʆʤ 

ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ 1 ʚʭʦʜ, Ñ 10V, 10ʢʆʤ 

ʎʠʬʨʦʚʝr ʚʭʦʜ r
2 ʚʭʦʜʘ  

ʦʧʪʦʨʘʟʚʷʟʘʥʥʳʝ, Ñ24V, 10mA 

ʎʠʬʨʦʚʳʝ ʚʳʭʦʜʳ 
1 ʚʳʭʦʜ ʨʝʣʝʡʥʦʛʦ ʪʠʧʘ 

100VAC / 0.3A, 24VDC / 0.3A 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠʥʪʝʨʬʝʡʩʳ RS 232C ʜʦ 9600 bps 

ʈʝʞʠʤ ʨʘʙʦʪ  r ʇʨʦʜʦʣʞʠʪʝʣʴʥʳʡ S1 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ IP20 

ɻʘʙʘʨʠʪʳ ɺʭʐʭɻ, mm 350ʭ131ʭ176,5 405ʭ156ʭ176,5 

 

ʊʘʙʣʠʮʘ 3-1 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 6 

4. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʤʦʥʪʘʞʥʦ-ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 
ʂʦʤʧʦʥʝʥʪʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʝʨʠʠ 12XXX  ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ, ʚ ʥʠʞʥʝʡ 

ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʝʛʦ ʟʘʜʥʝʡ ʩʪʝʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʝʧʝʞʥʳʝ ʦʪʚʝʨʩʪʠʷ. ʅʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʢʦʨʧʫʩʘ 

ʧʨʠʢʨʝʧʣʝʥ ʨʘʜʠʘʪʦʨ, ʥʘ ʢʦʪʦʨʦʤ ʤʦʥʪʠʨʦʚʘʥʳ ʩʠʣʦʚʳʝ ʵʣʝʤʝʥʪʳ. ʇʨʦʮʝʩʩʦʨʥʘʷ ʧʣʘʪʘ ʩ 

ʠʥʪʝʨʬʝʡʩʥʳʤʠ ʨʘʟʴʝʤʘʤʠ ʠ ʠʥʜʠʢʘʮʠʷʤʠ ʤʦʥʪʠʨʦʚʘʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ. 

ʄʦʥʪʘʞʥʦ-ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʥʪʝʨʬʝʡʩʥʳʭ ʨʘʟʴʝʤʦʚ ʠ ʩʠʣʦʚʳʭ ʢʣʝʤʤ ʧʦʢʘʟʘʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 4-1 ʠ ʨʠʩʫʥʢʝ 4-2. 

 

 

 
 

 

 

ʈʠʩʫʥʦʢ 4-1 ʇʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʠ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʠʧʦʚ 12010 ʠ 12030 

 

 

 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 
7 

 

 

 

 
 

 

 

 

 

ʈʠʩʫʥʦʢ 4-2 ʇʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʠ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʠʧʦʚ 12050 ʠ 12080 

 

 

 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 8 

ʅʘ ʨʠʩʫʥʢʝ 4-3 ʧʦʢʘʟʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʠʧʦʚ 12010 ʠ 12030 ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4-3 ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʠʧʦʚ 12010 ʠ 12030 

 

 

 

 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 
9 

ʅʘ ʨʠʩʫʥʢʝ 4-4 ʧʦʢʘʟʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʠʧʦʚ 12050 ʠ 12080 ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

 

 

 
 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4-4 ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʠʧʦʚ 12050 ʠ 12080 

 

 

 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 10 

5. ʀʥʪʝʨʬʝʡʩ rʠ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

5.1 ʉʠʛʥʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ X1 
 

ɺ ʪʘʙʣʠʮʝ 5-1 ʧʦʢʘʟʘʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ ʠ ʚʳʚʦʜʘʤʠ ʨʘʟʴʝʤʘ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ X1, ʘ ʥʘ ʨʠʩʫʥʢʝ 5-1 ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʳʚʦʜʦʚ ʠ ʩʪʨʫʢʪʫʨʘ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʠ 

ʚʳʭʦʜʦʚ. 

 

Interface X1: Connector DB25 - F 

ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ 

1 - 6 GND 11 AGND 16 - 21 VRDY.2 

2 - 7 Uinp 12 Ubra 17 - 22 - 

3 - 8 VRDY.1 13 Urefa 18 ENBL 23 -12 Vint 

4 - 9 - 14 - 19 GND 24 Ubrb 

5 PRDY 10 +12 Vint 15 - 20 Uinp 25 Urefb 

 

 

ʊʘʙʣʠʮʘ 5-1 ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ ʠ ʚʳʚʦʜʘʤʠ  ʨʘʟʲʝʤʘ ʠʥʪʝʨʬʝʡʩʘ ʍ1 
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ʈʠʩʫʥʦʢ 5-1 ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ ʠ ʚʳʚʦʜʘʤʠ ʨʘʟʴʝʤʘ ʠʥʪʝʨʬʝʡʩʘ X1 

 

 

 

 

 

 

 

 

 

 

 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 
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ʀʥʪʝʨʬʝʡʩ X1 ʩʦʩʪʘʚʣʝʥ ʠʟ: 

 

5.1.1 ɸʧʧʘʨʘʪʥʳʝ ʮʠʬʨʦʚʳʝ ʚʭʦʜʳ 
ʀʥʪʝʨʬʝʡʩ X1 ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ ̫ ʠʤʝʝʪ 2 ʮʠʬʨʦʚʭr ʚʭʦʜa ENBL  ʠ PRDY, ʛʘʣʴʚʘʥʠʯʝʩʢʠ 

ʠʟʦʣʠʨʦʚʘʥʥʳʝ, ʜʣʷ ʥʘʧʨʷʞʝʥʠʷ Ñ 24 VDC, ʩ ʚʭʦʜʥʳʤ ʪʦʢʦʤ ʜʦ 10 mA. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ ʦʪ 0 ʜʦ 7 V ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥ ɹʦʪ 13 ʜʦ 30 V.  

ʎʠʬʨʦʚʝr ʚʭʦʜʳ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʩʝʣʝʢʪʠʨʦʚʘʥʳ ʩʠʩʪʝʤʥʳʤʠ ʚʳʭʦʜʘʤʠ ʪʠʧʘ P 

ʠʣʠ N. ʉʪʨʫʢʪʫʨʘ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 5-2. 

ʇʠʪʘʥʠʝ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʢʘʞʜʦʡ ʛʨʫʧʧ rʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

ï ʠʟ ʚʥʫʪʨʝʥʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʠʷ 24VDC ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʧʨʠ ʧʦʣʦʞʝʥʠʠ 

ʜʞʝʤʧʝʨʘ J9 = INT, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5-2, ʚʘʨʠʘʥʪ ɸ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʮʠʬʨʦʚʝr ʚʭʦʜ r

ʤʦʛʫʪ ʙʪrʴ ʩʝʣʝʢʪʠʨʦʚʘʥ rʩʠʩʪʝʤʥʤrʠ ʚʭrʦʜʘʤʠ ʪʠʧʘ N; 

ï ʠʟ ʚʥʝʰʥʝʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ Uext = 24VDC ʧʨʠ ʧʦʣʦʞʝʥʠʠ ʜʞʝʤʧʝʨʘ J9 = EXT, 

ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5-2, ʚʘʨʠʘʥʪ r B ʠ C. ʅʘ ʨʠʩʫʥʢʝ 5-2, ʚʘʨʠʘʥʪ ɺ ʮʠʬʨʦʚʝr ʚʭʦʜ r

ʩʝʣʝʢʪʠʨʫʶʪʩʷ ʩʠʩʪʝʤʥʤrʠ ʚʭrʦʜʘʤʠ ʪʠʧʘ N, ʘ ʥʘ ʨʠʩʫʥʢʝ 5-2, ʚʘʨʠʘʥʪ ʉ ʩʠʩʪʝʤʥʤrʠ ʚʭrʦʜʘʤʠ 

ʪʠʧʘ P. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʞʝʤʧʝʨʘ J9, ʩ ʢʦʪʦʨʳʤ ʚʳʙʠʨʘʝʪʩʷ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ, 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5-9. 

 

 
 

ʚʘʨʠʘʥʪ ɸ 

 

 
 

ʚʘʨʠʘʥʪ B 
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ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 12 

 

 
 

ʚʘʨʠʘʥʪ C 

 

ʈʠʩʫʥʦʢ 5-2 ɺʘʨʠʘʥʪʳ ʧʦʜʢʣʶʯʝʥʠʷ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ 

 

ʎʠʬʨʦʚʳʝ ʚʭʦʜʳ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

¶ ENBL  (X1.18) ï ʨʘʟʨʝʰʝʥʠʝ ʜʣʷ ʨʘʙʦʪ rʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʢʦʤʘʥʜ rENBL  

ʨʘʟʨʝʰʘʝʪʩʷ ʨʘʙʦʪʘ ʨʝʛʫʣʷʪʦʨʦʚ, ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʩʠʣʦʚʘʷ ʯʘʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʚʢʣʶʯʘʝʪʩʷ 

ʩʚʝʪʦʜʠʦʜ ON ʠ ʝʩʣʠ ʥʝ ʩʨʘʙʦʪʘʣʘ ʟʘʱʠʪʘ, ʚʧrʦʣʥʷʝʪʩʷ ʟʘʜʘʥʠʝ ʜʣʷ ʩʢʦʨʦʩʪʠ. ʂʦʤʘʥʜʘ 

ENBL  ʚrʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʜʦʩʪʠʛʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ ʛʦʪʦʚʥʦʩʪʠ VRDY . ɽʩʣʠ ʩʦʩʪʦʷʥʠʝ 

ʛʦʪʦʚʥʦʩʪʠ ʥʝ ʜʦʩʪʠʛʥʫʪʦ, ʢʦʤʘʥʜʘ ENBL  ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ; 

¶ PRDY (X1.5) ï ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʢʦʤʘʥʜ rPRDY, ʚʢʣʶʯʘʝʪʩʷ ʚʩʪʨʦʝʥʥʡr ʩʠʣʦʚʡr 

ʢʦʥʪʘʢʪʦʨ K1. ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʠʧʦʚ 12050 ʠ 12080, ʢʦʥʪʘʢʪʦʨ K1 ï ʚʥʝʰʥʠʡ, ʘ ʧʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʢʦʤʘʥʜ rPRDY ʟʘʤrʢʘʝʪʩʷ ʨʝʣʝʡʥʡr ʢʦʥʪʘʢʪ X7.7 ï X7.8. ʉʦʚʝʨʰʘʝʪʩʷ 

ʧʨʦʚʝʨʢʘ ʥʘ ʥʘʣʠʯʠʝ ʩʠʣʦʚʭr ʥʘʧʨʷʞʝʥʠʡ ʠ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚ X5.6. ɽʩʣʠ 

ʧʨʦʚʝʨʢʘ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʚʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʛʦʪʦʚʥʦʩʪʠ, ʚʢʣʶʯʘʝʪʩʷ 

ʩʚʝʪʦʜʠʦʜʥʘʷ ʠʥʜʠʢʘʮʠʷ RD ʚ ʨʝʞʠʤʝ ʧʦʩʪʦʷʥʥʦʛʦ ʩʚʝʯʝʥʠʷ ʠ ʟʘʤʢrʘʝʪʩʷ ʢʦʥʪʘʢʪ 

ʨʝʣʝʡʥʦʛʦ ʚʭrʦʜʘ VRDY . ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʨʢʠ ʦʙʥʘʨʫʞʝʥʘ ʦʰʠʙʢʘ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʚʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʘʚʘʨʠʡʥʦʛʦ ʨʝʞʠʤʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʚʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ 

ʛʦʪʦʚʥʦʩʪʠ ʧʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʯʠʥ rʦʰʠʙʢʠ ʠ ʧʦʚʪʦʨʥʦʡ ʢʦʤʘʥʜ rPRDY. ʅʘ ʨʠʩʫʥʢʝ 5-

3 ʧʦʢʘʟʘʥʳ ʚʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʩʠʛʥʘʣʦʚ ʚ ʩʣʫʯʘʝ ʏʇʋ ʩ ʦʪʜʝʣʴʥʳʤʠ ʢʦʤʘʥʜʘʤʠ PRDY ʠ 

ENBL . 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ, ʜʦ ʧʦʣʫʯʝʥʠʷ ʢʦʤʘʥʜʳ PRDY, ʩʦʚʝʨʰʘʝʪʩʷ 

ʧʨʦʚʝʨʢʘ ʜʣʷ ʥʘʣʠʯʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʜʣʷ ʯʘʩʪʦʪʳ ʩʝʪʠ ʧʠʪʘʥʠʷ. ɽʩʣʠ ʵʪʘ ʧʨʦʚʝʨʢʘ 

ʧʨʦʰʣʘ, ʪʦ ʚʢʣʶʯʘʝʪʩʷ ʠʥʜʠʢʘʮʠʷ RD ʚ ʨʝʞʠʤʝ ʤʠʛʘʥʠʷ ʩ ʧʝʨʠʦʜʦʤ 1 ʩ. 

 

ɺʥʠʤʘʥʠʝ: ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʠʪʴ ʢʦʤʘʥʜʫ PRDY ʚ ʬʫʥʢʮʠʠ ʦʪ ʘʚʘʨʠʡʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʥʢʘ ʠ 

ʧʨʠ ʝʝ ʚʢʣʶʯʝʥʠʠ ʢʦʤʘʥʜʘ PRDY ʜʦʣʞʥʘ ʚʳʢʣʶʯʠʪʩʷ. ʇʦʩʣʝ ʦʪʧʘʜʘʥʠʷ ʢʦʤʘʥʜʳ PRDY 

ʚʳʢʣʶʯʘʝʪʩʷ ʩʠʣʦʚʳʡ ʢʦʥʪʘʢʪʦʨ K1 ʠ ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʝ ʪʦʨʤʦʞʝʥʠʝ ʜʚʠʛʘʪʝʣʷ. ʇʦʩʣʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʘʚʘʨʠʡʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʥʢʘ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʤʘʥʜʘ PRDY ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʚʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʛʦʪʦʚʥʦʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 5-4 ʧʦʢʘʟʘʥʳ ʚʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʩʠʛʥʘʣʦʚ ʚ ʩʣʫʯʘʝ 

ʚʢʣʶʯʝʥʠʷ ʢʦʤʘʥʜ rPRDY ʚ ʬʫʥʢʮʠʠ ʦʪ ʘʚʘʨʠʡʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʥʢʘ. 
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13 

 

 

 

 
 

ʈʠʩʫʥʦʢ 5-3 ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʩʠʛʥʘʣʦʚ ʚ ʩʣʫʯʘʝ ʏʇʋ ʩ ʦʪʜʝʣʴʥʳʤʠ 

ʢʦʤʘʥʜʘʤʠ PRDY ʠ ENBL  

 

 

5.1.2 ɸʧʧʘʨʘʪʥʳʝ ʮʠʬʨʦʚʳʝ ʚʳʭʦʜʳ 
ʎʠʬʨʦʚʳʝ ʚʳʭʦʜʳ ʫʢʘʟʳʚʘʶʪ ʚʥʝʰʥʝʤʫ ʫʧʨʘʚʣʷʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʦ ʤʦʤʝʥʪʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ.  

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʤʝʝʪ 1 ʮʠʬʨʦʚʳʡ ʚʳʭʦʜ VRDY ,  ʨʝʣʝʡʥʦʛʦ ʪʠʧʘ, ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ 

0.3 ɸ ʧʨʠ 100 VAC ʠ 0.3 ɸ ʧʨʠ 24 VDC. ʋʢʘʟʳʚʘʶʪ ʚʥʝʰʥʝʤʫ ʫʧʨʘʚʣʷʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʦ ʤʦʤʝʥʪʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 

ʎʠʬʨʦʚʳʡ ʚʳʭʦʜ ʚʳʧʦʣʥʷeʪ ʬʫʥʢʮʠʶ VRDY : 

¶ VRDY  (X1.8, X1.21) ï ʛʦʪʦʚʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʢʦʤʘʥʜʳ PRDY ʠ ʝʩʣʠ 

ʥʝ ʩʨʘʙʦʪʘʣʘ ʟʘʱʠʪʘ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʜʦʩʪʠʛʘʝʪ ʩʦʩʪʦʷʥʠʝ ʛʦʪʦʚʥʦʩʪʠ VRDY  ʧʦʩʣʝ 

ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ P02.17 ʠ ʚʢʣʶʯʘʝʪʩʷ ʠʥʜʠʢʘʮʠʷ RD ʚ ʨʝʞʠʤʝ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʚʝʯʝʥʠʷ. ʇʨʠ ʘʢʪʠʚʥʦʤ ʚʳʭʦʜʝ VRDY, ʨʝʣʝʡʥʳʡ ʢʦʥʪʘʢʪ ʟʘʤʳʢʘʝʪʩʷ. ʇʨʠ 

ʩʨʘʙʘʪʳʚʘʥʠʠ ʢʘʢʦʡ ʥʠʙʫʜʴ ʟʘʱʠʪʳ, ʩʦʩʪʦʷʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʪʧʘʜʘʝʪ ʠ 

ʨʝʣʝʡʥʳʡ ʚʳʭʦʜ VRDY  ʨʘʟʤʳʢʘʝʪʩʷ. 
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ʈʠʩʫʥʦʢ 5-4 ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʩʠʛʥʘʣʦʚ ʚ ʩʣʫʯʘʝ ʚʢʣʶʯʝʥʠʷ ʢʦʤʘʥʜʳ 

PRDY ʚ ʬʫʥʢʮʠʠ ʦʪ ʘʚʘʨʠʡʥʦʡ ʩʠʩʪʝʤʳ 

 

 

 

5.1.3 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ʜʣʷ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ 
ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʡr ʘʥʘʣʦʛʦʚʡr ʚʭʦʜ Uref (X1.13, X1.25) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʘʥʘʣʦʛʦʚʤr ʫʧʨʘʚʣʷʶʱʠʤ ʩʠʛʥʘʣʦʤ.  

ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ Ñ 10 V, ʘ ʚʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʝ ʤʝʥʴʰʝ  10 

ʢʆʤ. 

 

5.1.4 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ʜʣʷ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ 
ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ʜʣʷ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ Ubr  (X1.12, X1.24) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʘʪʯʠʢ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ï ʪʘʭʦʛʝʥʝʨʘʪʦʨ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʪʘʭʦʛʝʥʝʨʘʪʦʨʦʤ, ʚʚʦʜʠʪʩʷ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

P02.11 = 0. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʘʥʘʣoʛʦʚʦʛʦ ʚʭʦʜʘ ʜʣʷ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ Ubr  ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 5-5. 

ʀʟʤʝʥʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʭʦʜʝ Ubr  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʜʞʝʤʧʝʨʦʚ ɸ1, ɸ2, ɸ3, A4, J5 ʠ J6. ɺ ʪʘʙʣʠʮʝ 5-2 ʧʨʠʚʝʜʝʥʦ ʧʦʣʦʞʝʥʠʝ ʜʞʝʤʧʝʨʦʚ ʜʣʷ ʨʘʟʥʳʭ 

ʜʠʘʧʘʟʦʥʦʚ ʥʘ ʚʭʦʜʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʊʦʯʥʘʷ ʥʘʩʪʨʦʡʢʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ, ʚ ʜʠʘʧʘʟʦʥʝ Ñ 

10%, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʠʤʤʝʨʦʤ RP5. 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 
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ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʞʝʤʧʝʨʦʚ A1, A2, A3, A4, J5 ʠ J6, ʘ ʪʘʢʞʝ ʠ ʪʨʠʤʤʝʨʘ PR5, ʩ ʢʦʪʦʨʤrʠ 

ʚrʙʠʨʘʝʪʩʷ ʜʠʘʧʘʟʦʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʜʣʷ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ, ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 5-9. 
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ʈʠʩʫʥʦʢ 5-5 ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʜʣʷ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ Ubr  

 

 

ˉ J6 J5 A1 A2 A3 A4 

Ubr  

RP5 

ɺ ʩʝʨʝʜʠʥʝ 

1 1 1 1 1 1 1 5,7 

2 0 1 1 1 1 1 7,4 

3 1 0 1 1 1 1 9,0 

4 0 0 1 1 1 1 10,7 

5 1 1 0 1 1 1 12,4 

6 0 1 0 1 1 1 14,0 

7 1 0 0 1 1 1 15,8 

8 0 0 0 1 1 1 17,4 

9 1 1 1 0 1 1 19,2 

10 0 1 1 0 1 1 20,8 

11 1 0 1 0 1 1 22,5 

12 0 0 1 0 1 1 24,2 

13 1 1 0 0 1 1 25,9 

14 0 1 0 0 1 1 27,6 

15 1 0 0 0 1 1 29,2 

16 0 0 0 0 1 1 30,9 

17 1 1 1 1 0 1 32,6 

18 0 1 1 1 0 1 34,1 

19 1 0 1 1 0 1 35,9 

20 0 0 1 1 0 1 37,5 

21 1 1 0 1 0 1 39,2 

22 0 1 0 1 0 1 40,9 

23 1 0 0 1 0 1 42,6 

24 0 0 0 1 0 1 44,2 

25 1 1 1 0 0 1 46,0 

26 0 1 1 0 0 1 47,6 

27 1 0 1 0 0 1 49,3 

28 0 0 1 0 0 1 51,0 

29 1 1 0 0 0 1 52,7 

30 0 1 0 0 0 1 54,3 

31 1 0 0 0 0 1 56,0 

32 0 0 0 0 0 1 57,7 

33 1 1 1 1 1 0 59,5 

34 0 1 1 1 1 0 61,1 

35 1 0 1 1 1 0 62,8 

36 0 0 1 1 1 0 64,5 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 16 

ˉ J6 J5 A1 A2 A3 A4 

Ubr  

RP5 

ɺ ʩʝʨʝʜʠʥʝ 

37 1 1 0 1 1 0 66,3 

38 0 1 0 1 1 0 68,0 

39 1 0 0 1 1 0 69,8 

40 0 0 0 1 1 0 71,3 

41 1 1 1 0 1 0 73,0 

42 0 1 1 0 1 0 74,7 

43 1 0 1 0 1 0 76,4 

44 0 0 1 0 1 0 78,0 

45 1 1 0 0 1 0 79,8 

46 0 1 0 0 1 0 81,4 

47 1 0 0 0 1 0 82,1 

48 0 0 0 0 1 0 84,7 

49 1 1 1 1 0 0 86,5 

50 0 1 1 1 0 0 88,1 

51 1 0 1 1 0 0 89,8 

52 0 0 1 1 0 0 91,4 

53 1 1 0 1 0 0 93,2 

54 0 1 0 1 0 0 94,8 

55 1 0 0 1 0 0 96,5 

56 0 0 0 1 0 0 98,2 

57 1 1 1 0 0 0 99,9 

58 0 1 1 0 0 0 101,5 

59 1 0 1 0 0 0 103,2 

60 0 0 1 0 0 0 105,0 

61 1 1 0 0 0 0 106,6 

62 0 1 0 0 0 0 108,2 

63 1 0 0 0 0 0 109,9 

64 0 0 0 0 0 0 111,6 

 

ʊʘʙʣʠʮʘ 5-2 ʅʘʧʨʷʞʝʥʠʝ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʟʘʜʘʥʠʠ 

 

ʇʨʠʤʝʯʘʥʠʝ: ʧʦʣʷ ʩʦ ʟʥʘʯʝʥʠʝʤ 1 ʫʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʢʦʥʪʘʢʪʘ. 

 

5.1.5 ɼʨʫʛʠʝ 

¶ AGND (X1.11, 24) ï ʘʥʘʣʦʛʦʚʘʷ ʤʘʩʩʘ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʘʥʘʣʦʛʦʚʦʡ ʤʘʩʩ rʦʧʨʝʜʝʣʷʶʪʩʷ ʚʩʝ 

ʘʥʘʣʦʛʦʚʝr ʩʠʛʥʘʣ,r ʚʢʣʶʯʘʷ ʠ ʩʠʛʥʘʣ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ; 

¶ +12V (X1.10) ʠ -12V (X1.23) ï ʚʥʫʪʨʝʥʥʠʝ ʦʧʝʨʘʪʠʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 

ʇʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʚʫʧʦʣʷʨʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚʥʝʰʥʠʤ 

ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 9-1. ʇʨʠ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʧʦʪʝʥʮʠʦʤʝʪʨʘ 10 ʢʆʤ, 

ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʟʘʜʘʥʠʷ ʜʣʷ ʩʢʦʨʦʩʪʠ Ñ 10 ɺ. 

¶ EARTH  ï ʢʦʨʧʫʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. ʂ ʥʝʤʫ ʧʦʜʢʣʶʯʘʶʪʩʷ ʵʢʨʘʥʳ ʚʩʝʭ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ, 

ʚʢʣʶʯʘʷ ʠ ʩʠʛʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ ʩ ʪʘʭʦʛʝʥʝʨʘʪʦʨʦʤ. 

 

5.2 ʀʥʪʝʨʬʝʡʩ r X3 ʠ X4 ʜʣʷ ʵʥʢʦʜʝʨʘ 
ʀʥʪʝʨʬʝʡʩ ʜʣʷ ʵʥʢʦʜʝʨʘ X3 ʚr ʚʝʜʝʥ ʥʘ 9-ʪʠ ʚʳʚʦʜʥʦʤ ʨʘʟʲʝʤʝ ʚ ʥʠʞʥʝʡ ʧʨʘʚʦʡ ʯʘʩʪʠ ʣʠʮʝʚʦʡ 

ʧʘʥʝʣʠ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʚʭʦʜʥʦʡ ʯʘʩʪʠ ʢʘʥʘʣʘ ʵʥʢʦʜʝʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 5-6, ʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʠʛʥʘʣʦʚ ʩ ʚrʚʦʜʘʤʠ ʨʘʟʴʝʤʘ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 5-3. ɼʣʷ ʨʘʙʦʪʳ ʩ ʵʥʢʦʜʝʨʦʤ, ʢʘʢ 

ʜʘʪʯʠʢʦʤ ʦʙʨʘʪʥoʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ, ʚʚʦʜʠʪʩʷ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ P02.11 = 1. 

ʀʥʪʝʨʬʝʡʩ ʍ4  ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʠʥʪʝʨʬʝʡʩʘ ʍ3 ʜʣʷ ʜʦʩʪʫʧʘ ʜʨʫʛʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʢ 

ʩʠʛʥʘʣʘʤ ʵʥʢʦʜʝʨʘ. ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ ʠ ʚʳʚʦʜʘʤʠ ʨʘʟʴʝʤʘ ʠʥʪʝʨʬʝʡʩʘ X4 ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 5-6 ʠ ʚ ʪʘʙʣʠʮʝ 5-4. 

ʀʥʪʝʨʬʝʡʩ ʍ3 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ ʠ ʧʦ ʧʦʟʠʮʠʠ ʩ ʵʥʢʦʜʝʨʦʤ 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 
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ʈʠʩʫʥʦʢ 5-6 ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ ʠ ʚʳʚʦʜʘʤʠ ʨʘʟʲʝʤʘ ʠʥʪʝʨʬʝʡʩʘ X3 ʜʣʷ 

ʵʥʢʦʜʝʨʘ ʠ ʝʛʦ ʨʘʩʰʠʨʝʥʠʝ X4 

 

Interface X3: Connector DB9 - F 

ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ 

1 Vcc = +5V 4 /B 7 C 

2 GND 5 /A 8 B 

3 /C 6 GND 9 A 

 

ʊʘʙʣʠʮʘ 5-3  ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʠʛʥʘʣʦʚ ʠ ʚrʚʦʜʦʚ ʨʘʟʲʝʤʘ ʠʥʪʝʨʬʝʡʩʦʚ X3 

 

Interface X4: Connector DB9 - F 

ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ 

1 - 4 /B 7 C 

2 GND 5 /A 8 B 

3 /C 6 GND 9 A 

 

ʊʘʙʣʠʮʘ 5-4 ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʠʛʥʘʣʦʚ ʠ ʚrʚʦʜʦʚ ʠʥʪʝʨʬʝʡʩʘ X4 ʜʣʷ ʵʥʢʦʜʝʨʘ 

 

 

5.3 ʀʥʪʝʨʬʝʡʩ X5 ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ 
ʀʥʪʝʨʬʝʡʩ X5 ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩʦʩʪʦʠʪ  ʠʟ ʚʭʦʜʦʚ UPL1, UPL2 ʠ 

UPL3 ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʠʥʝʨʮʠʦʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ; 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠʥʪʝʨʬʝʡʩʘ X5 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 5-7. ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ 

ʠʥʪʝʨʬʝʡʩʘ X5 ʠ ʚʳʚʦʜʘʤʠ ʨʘʟʴʝʤʘ ʫʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 5-5. 

 

5.3.1 ʆʧʝʨʘʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʪ ʪʨʝʭʬʘʟʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 
ʆʧʝʨʘʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʚʭʦʜʘʤ UPL1(X5.8), UPL2(X5.7) ʠ 

UPL3(X5.6) ʠʥʪʝʨʬʝʡʩʘ X5. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʳʧʨʷʤʠʪʝʣʝʡ ʜʣʷ ʧʠʪʘʥʠʷ ʙʣʦʢʘ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 5-7.  

ʆʧʝʨʘʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʪʨʝʭʬʘʟʥʦʡ ʦʙʤʦʪʢʠ, ʧʦʜʢʣʶʯʝʥʥʦʡ 

ʚ ʩʭʝʤʝ ʟʚʝʟʜʳ ʩ ʚʳʚʝʜʝʥʥʳʤ ʟʚʝʟʜʥʳʤ ʮʝʥʪʨʦʤ ʩ ʣʠʥʝʡʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ 3 ʭ 32ɺ +10/-15% 

(ʬʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠ ̫3ʭ18ɺ +10/-15%) ʠ ʪʦʢʦʤ 3 ʭ 0.15 ɸ. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ: 

ï ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʪʨʝʭʬʘʟʥʫʶ ʦʙʤʦʪʢʫ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 7-2 ʠ ʨʠʩʫʥʢʝ 7-3; 

ï ʪʨʝʭʬʘʟʥʫʶ ʦʙʤʦʪʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʨʝʭʬʘʟʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ; 

ï ʪʨʝʭʬʘʟʥʫʶ ʦʙʤʦʪʢʫ, ʩʦʩʪʘʚʣʝʥʥʫʶ ʠʟ ʚʪʦʨʠʯʥʳʭ ʦʙʤʦʪʦʢ ʤʘʣʦʤʦʱʥʳʭ ʤʦʥʦʬʘʟʥʳʭ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. 

ʇʨʠʤʝʯʘʥʠʝ: ʥʝʪ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʩʬʘʟʠʨʦʚʢʠ ʥʘʧʨʷʞʝʥʠʷ ʦʙʤʦʪʢʠ  ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ ʩʠʣʦʚʦʡ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ,  ʪʦʣʴʢʦ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ 

ʨʘʙʦʪʳ ʣʠʥʝʡʥʳʝ ʦʧʝʨʘʪʠʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 3x32V.  

 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 18 

5.3.2 ʆʧʝʨʘʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʪ ʤʦʥʦʬʘʟʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 
ʆʧʝʨʘʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʜʚʫʭ ʧʨʦʪʠʚʦʬʘʟʥʳʭ ʦʙʤʦʪʦʢ ʩ 

ʬʘʟʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 2 ʭ 18ɺ ʩ ʚʳʚʝʜʝʥʥʳʤ ʦʙʱʠʤ ʚʳʚʦʜʦʤ. ʆʙʤʦʪʢʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʦʢ, ʥʝ 

ʤʝʥʝʝ 2 ʭ 0.3ɸ. 

ʆʧʝʨʘʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ UPL1(X5.8) ʠ UPL3(X5.6), ʘ ʦʙʱʠʡ 

ʚrʚʦʜ ʢ AGND(ʍ5.15). 

 

ʇʨʠʤʝʯʘʥʠʝ: ʦʙʤʦʪʢʠ ʩʣʝʜʫʝʪ ʧʦʜʢʣʶʯʠʪ ɹʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʵʪʦʤ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʚʳʚʦʜʘʤʠ ʜʦʣʞʥʦ ʙʳʪʴ 36 ɺ. 

 

ʇʝʨʚʠʯʥʫ  ʁʦʙʤʦʪʢʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʢ 220 ʠʣʠ 380 ɺ ʥʘʧʨʷʤʫʶ ʢ ʩʝʪʠ ʠ ʥʝ 

ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ ʢ ʢʘʢʦʡ ʬʘʟʝ ʠʣʠ ʬʘʟʘʤ ʧʦʜʢʣʶʯʝʥʘ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 7-4. 

ʆʧʝʨʘʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʷ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 7-1, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ 

ʜʚʫʬʘʟʥʦʡ ʦʙʤʦʪʢʠ ʪʨʝʭʬʘʟʥʦʛʦ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

 

5.3.3 ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 
ʉʠʥʭʨʦʥʠʟʘʮʠ ̫ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ 

UPL3(X5.6). ʇʨʠ ʤʦʥʦʬʘʟʥʦʤ ʦʧʝʨʘʪʠʚʥʦʤ ʧʠʪʘʥʠʠ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, 

ʦʙʴʷʟʘʪʝʣʴʥʦ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʘʟʫ UPL3(ʍ5.6). 

 

 

 

 

Interface X5: Connector DB15 - M 

ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ 

1 - 4 - 7 UPL2 10 AGND 13 - 

2 - 5 - 8 UPL1 11 - 14 AGND 

3 - 6 UPL3 9 AGND 12 - 15 AGND 

 

ʊʘʙʣʠʮʘ 5-5 ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ ʠ ʚʳʚʦʜʘʤʠ ʨʘʟʲʝʤʘ ʠʥʪʝʨʬʝʡʩʘ ʍ5 

 

 

 

 

 

ɺʅʀʄɸʅʀɽ 

ɺ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝ ʝʩʪʴ ʚʩʪʨʦʝʥʥʘʷ ʠʥʝʨʮʠʦʥʥʘʷ ʩʠʥʭʨʦʥʠʟʮʠʷ. ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʩʠʣʦʚʦʛʦ 

ʧʠʪʘʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʘʟ ʠ ʠʭ ʜʝʬʘʟʠʨʦʚʘʥʠʝ ʩ 

ʦʧʝʨʘʪʠʚʥʳʤ ʧʠʪʘʥʠʝʤ ʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʠʥʭʨʦʥʠʟʫʝʪʩʷ ʩʦ ʩʝʪʴʶ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ 

ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 
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ʈʠʩʫʥʦʢ 5-7  ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʳʚʦʜʦʚ ʠʥʪʝʨʬʝʡʩʘ X5 ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 

 

5.4 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʍ6 
ʌʠʟʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩʪʘʥʜʘʨʪʥʳʡ RS232C ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʢʦʤʤʫʥʠʢʘʮʠʠ 9600 bps. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥrʡ ʠʥʪʝʨʬʝʡʩ RS232C ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʧʠʪʘʥʠʷ ʪʝʨʤʠʥʘʣʘ, ʥʘ X6.9 

ʚrʚʝʜʝʥʦ ʩʠʩʪʝʤʥʦʝ ʥʘʧʨʷʞʝʥʠʝ Vcc = + 5V. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ X6 ʚr ʚʝʜʝʥ ʥʘ 9-ʪʠ ʚʳʚʦʜʥʦʤ ʰʪʠʬʪʦʚʦʤ ʨʘʟʲʝʤʝ. ʉʦʦʪʚʝʪʩʪʚʠʝ 

ʩʠʛʥʘʣʦʚ ʩ ʚʚrʦʜʘʤʠ ʨʘʟʴʝʤʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5-8 ʠ ʚ ʪʘʙʣʠʮʝ 5-6. 

 

 

 

 

Interface X6: Connector DB9 - M 

ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ ˉ ʉʠʛʥʘʣ 

1 - 4 - 7 - 

2 TxD RS232 5 GND 8 - 

3 RxD RS232 6 - 9 Vcc = +5V 

 

ʊʘʙʣʠʮʘ 5-6 ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ ʠ ʚʳʚʦʜʘʤʠ ʠʥʪʝʨʬʝʡʩʘ ʍ6 
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ʈʠʩʫʥʦʢ 5-8 ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʳʚʦʜʦʚ ʨʘʟɹʝʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ X6 

 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 20 

5.5 ʉʠʣʦʚʦʡ ʠʥʪʝʨʬʝʡʩ X7 
ʉʠʣʦʚʦʡ ʠʥʪʝʨʬʝʡʩ X7, ʚʳʚʝʜʝʥ ʥʘ ʢʦʣʦʜʢʠ ʢʣʝʤʤ ʠ ʩʚʷʟʳʚʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ ɹʩ ʩʠʣʦʚʳʤ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ, ʷʢʦʨʝʤ ʜʚʠʛʘʪʝʣʷ ʠ ʚʥʝʰʥʠʤ ʟʘʱʠʪʥʳʤ  ʢʦʤʤʫʪʘʮʠʦʥʥʳʤ ʘʧʧʘʨʘʪʦʤ.  

ʉʠʣʦʚʦʡ ʠʥʪʝʨʬʝʡʩ ʩʦʩʪʦʠʪ ʠʟ: 

ï ʢʣʝʤʤʳ U, V ʠ W ʜʣʷ ʧʠʪʘʥʠʷ ʩʠʣʦʚʦʡ ʯʘʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ; 

ï ʢʣʝʤʤʳ A1 ʠ A2 ʜʣʷ ʧʠʪʘʥʠʷ ʷʢʦʨʷ ʜʚʠʛʘʪʝʣʷ; 

ï ʢʣʝʤʤʳ X7.7 ʠ X7.8 ʜʣʷ ʧʠʪʘʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʮʝʧʠ ʚʩʪʨʦʝʥʥʦʛʦ ʢʦʥʪʘʢʪʦʨʘ K1 ʜʣʷ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 12010 ʠ 12030; 

ï ʢʣʝʤʤʳ X7.7 ʠ X7.8 ʨʝʣʝʡʥʦʛʦ ʚʳʭʦʜʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʥʝʰʥʠʤ ʢʦʥʪʘʢʪʦʨʦʤ K1 ʜʣʷ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʦʨʤʦʞʝʥʠ ̫ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ ̫12080. 

ʅʘ ʨʠʩʫʥʢʝ 5-10 ʧʦʢʘʟʘʥ rʧʨʠʥʮʠʧʠʘʣʴʥʘ̫ ʩʭʝʤʘ ʩʠʣʦʚʦʡ ʯʘʩʪʠ ʩ ʮʝʧʷʤʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʪʠʨʠʩʪʦʨʦʚ ʠ ʩʠʣʦʚʦʡ ʠʥʪʝʨʬʝʡʩ X7 ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 12010 ʠ 12030, ʘ ʥʘ ʨʠʩʫʥʢʝ 5-11 ï 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʠʧʦʚ 12050 ʠ 12080. 

 

5.5.1 ʇʠʪʘʥʠʝ ʩʠʣʦʚʦʡ ʯʘʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 
ʉʠʣʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʣʝʤʤʘʤ 

U(7.1), V(X7.2) ʠ W(X7.3) ʩʠʣʦʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ X7. ʄʘʩʩʘ ʧʦʜʢʣʶʯʝʥʘ ʢ ʢʣʝʤʤʝ N(X7.4). 

 

5.5.2 ʇʠʪʘʥʠʝ ʷʢʦʨʷ ʜʚʠʛʘʪʝʣʷ 
ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʠʧʦʚ 12ʍʍʍ, ʷʢʦʨʴ ʜʚʠʛʘʪʝʣʷ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʣʝʤʤʘʤ A1(X7.5) ʠ 

A2(X7.6) ʩʠʣʦʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ X7.  

ʉʭʝʤr ʧʦʜʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 7-1, ʨʠʩʫʥʢʝ 7-2, ʨʠʩʫʥʢʝ 7-3 ʠ 

ʨʠʩʫʥʢʝ 7-4. 

 

5.5.3 ʇʠʪʘʥʠʝ ʩʠʣʦʚʦʛʦ ʢʦʥʪʘʢʪʦʨʘ 
ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʪʠʧʦʚ 12010 ʠ 12030 ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʳʡ ʢʦʥʪʘʢʪʦʨ K1 ʜʣʷ ʢʦʤʤʫʪʠʨʦʚʘʥʠʷ 

ʩʠʣʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʮʝʧʴ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ʂ ʢʣʝʤʤʘʤ X7.7 ʠ 

X7.8 ʩʠʣʦʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ X7 ʧʦʜʢʣʶʯʘʝʪʩʷ ʦʧʝʨʘʪʠʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʢʦʥʪʘʢʪʦʨʘ K1. 

ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʠʧʦʚ 12050 ʠ 12080, ʢʦʥʪʘʢʪʦʨ K1 ʜʣʷ ʢʦʤʤʫʪʠʨʦʚʘʥʠʷ ʩʠʣʦʚʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʮʝʧʴ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʦʨʤʦʞʝʥʠʷ - ʚʥʝʰʥʠʝ. ʈʝʣʝʡʥʳʡ ʚʳʭʦʜ X7.7 ʠ X7.8 

ʢʦʤʤʫʪʠʨʫʝʪ ʦʧʝʨʘʪʠʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʢʦʥʪʘʢʪʦʨʘ K1. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʥʪʘʢʪʦʨʘ K1 ʠ 

ʮʝʧɹ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 7-2. 

 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 
21 

 

 

 
 

 

ʈʠʩʫʥʦʢ 5-9  ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʥʘ ʧʣʘʪʝ ʫʧʨʘʚʣʝʥʠʷ 

 



 

ʊʠʨʠʩʪʦʨʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʝʨʠʠ 12ʍʍʍ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʦʢʫʤʝʥʪ ʚʝʨʩʠʷ UGrSRV825_303. 22 

 

 

 

 

 

 
 

 

 

ʈʠʩʫʥʦʢ 5-10  ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʠʣʦʚʦʛʦ ʙʣʦʢʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʠʧʦʚ 12010 ʠ 12030 

 

 

 

 

 

 














































































































