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1. ʅʘʟʥʘʯʝʥʠʝ 

 
ʇʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʟʜʝʣʠʷ: ʂʦʤʧʣʝʢʪ  ʦʪʣʘʜʦʯʥʳʡ MCB. 

ʂʦʤʧʣʝʢʪ MCB (Motor Control Board), ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʤʝʥʫʝʤʳʡ çʂʦʤʧʣʝʢʪè, 
ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤ 
ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ: 

- ʫʧʨʘʚʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ (ʪʦʢ, ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, 
ʩʢʦʨʦʩʪʴ, ʧʦʣʦʞʝʥʠʝ); 

- ʟʘʱʠʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ; 
- ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ; 
- ʪʝʣʝʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ; 
- ʮʠʬʨʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ; 
- ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 
ʆʪʣʘʜʦʯʥʳʡ ʢʦʤʧʣʝʢʪ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʤʦʜʫʣʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʀʄʉ 1867ɺʎ5ʊ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 1867ɺʎ5ʊ ʧʨʦʠʟʚʦʜʩʪʚʘ ʌɻʋʇ ʅʀʀ ʕʊ (ʛ. ɺʦʨʦʥʝʞ) ï 
ʠʩʧʦʣʥʝʥʠʝ MCB-01-Y-Z-A, ʘ ʪʘʢʞʝ ʜʣʷ ʤʦʜʫʣʝʡ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ 
ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ - ʠʩʧʦʣʥʝʥʠʝ MCB-02-Y-Z-A.  

ʂʦʤʧʣʝʢʪ MCB-XX-01-Z-A ʩʧʦʩʦʙʝʥ ʫʧʨʘʚʣʷʪʴ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʥʘ ʙʘʟʝ 
ʪʨʝʭʬʘʟʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠʣʠ 
ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠʣʠ ʢʦʨʨʝʢʪʦʨʦʤ ʩʝʪʠ (MCB-XX-02-Z-A ï ʜʚʫʤʷ 
ʜʚʠʛʘʪʝʣʷʤʠ). 
 ʂʦʤʧʣʝʢʪ ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʬʫʥʢʮʠʡ ʩʪʘʥʜʘʨʪʥʳʭ 
ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʧʨʠʩʫʪʩʪʚʠʷ 
ʨʷʜʘ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ: ʚʩʪʨʦʝʥʥʦʛʦ ʇɿʋ, ʎɸʇ, ɸʎʇ, ʩʝʤʠʩʝʛʤʝʥʪʥʦʛʦ 
ʠʥʜʠʢʘʪʦʨʘ, ʢʥʦʧʦʢ ʠ ʪ. ʜ. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʢʣʘʜʥʦʡ 
ʧʨʦʛʨʘʤʤʦʡ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 
ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʪʘ.  
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ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʢʦʤʧʣʝʢʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ʂʦʤʧʣʝʢʪ ʦʪʣʘʜʦʯʥʳʡ  MCB XX _Y_   _Z_ _A_   _B_ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ 
ʜʚʠʞʝʥʠʷ 

       

 ʄʦʜʠʬʠʢʘʮʠʷ: 
01 ï ʇʦʜʜʝʨʞʢʘ ʧʦʜʢʣʶʯʝʥʠʷ 
ʤʦʜʫʣʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʀʄʉ 
1867ɺʎ5ʊ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ 
1867ɺʎ5ʊ ʧʨʦʠʟʚʦʜʩʪʚʘ ʌɻʋʇ 
ʅʀʀ ʕʊ (ʛ. ɺʦʨʦʥʝʞ). 
02 -  ʇʦʜʜʝʨʞʢʘ ʧʦʜʢʣʶʯʝʥʠʷ 
ʧʣʘʪ ʪʠʧʘ çeZdspè ʩ 
ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʤʠ 
ʧʨʦʠʟʚʦʜʩʪʚʘ Texas Instruments 

       

ʂʦʣʠʯʝʩʪʚʦ ʚʩʪʨʦʝʥʥʳʭ ʩʠʣʦʚʳʭ 
ʤʦʜʫʣʝʡ (ʠʥʚʝʨʪʦʨʦʚ 
ʥʘʧʨʷʞʝʥʠʷ) - 1,2 

       

ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ:  

1 ï ʥʘ ʘʣʣʶʤʠʥʝʚʦʤ ʣʠʩʪʝ 

2 ï ʥʘ ʘʣʣʶʤʠʥʝʚʦʤ ʨʘʜʠʘʪʦʨʝ 

       

ɺʩʪʨʦʝʥʥʳʡ ʚʳʧʨʷʤʠʪʝʣʴ ʜʣʷ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ 
ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 220 ɺ, 50ɻʮ 

0 ï ʥʝʪ 

1 - ʝʩʪʴ 

       

ʊʠʧ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, 
ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʩ ʥʘʙʦʨʦʤ:  

0 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʥʝ 
ʧʦʩʪʘʚʣʷʝʪʩʷ 

1 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ 
ʪʦʢʘ, ʩ ʚʩʪʨʦʝʥʥʳʤ ʵʥʢʦʜʝʨʦʤ 

2 ï ʘʩʠʥʭʨʦʥʥʳʡ 3-ʬʘʟʥʳʡ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 

3 ï ʩʠʥʭʨʦʥʥʳʡ 3-ʬʘʟʥʳʡ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 

4 ï ʙʝʩʢʦʣʣʝʢʪʦʨʥʳʡ ʜʚʠʛʘʪʝʣʴ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
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2. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
 

2.1. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʣʦʚʦʡ ʯʘʩʪʠ: 

- ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʠʥʚʝʨʪʦʨʘ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʥʝ ʙʦʣʝʝ, 
350 ɺ; 

- ʜʣʠʪʝʣʴʥʳʡ ʪʦʢ ʠʥʚʝʨʪʦʨʘ, ʥʝ ʙʦʣʝʝ, 3 ɸ; 

- ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʠʥʚʝʨʪʦʨʘ, ʥʝ ʙʦʣʝʝ, 20 ɸ; 

- ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʮʝʧʝʡ ʫʧʨʘʚʣʝʥʠʷ 18é24 ɺ; 

- ʪʠʧʳ ʧʦʜʢʣʶʯʘʝʤʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ: ʘʩʠʥʭʨʦʥʥʳʡ, ʩʠʥʭʨʦʥʥʳʡ (ʚ ʪʦʤ 
ʯʠʩʣʝ ʩ ʜʘʪʯʠʢʘʤʠ ʍʦʣʣʘ), ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

 

2.2. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ: 

- ʮʠʬʨʦʚʳʝ ʠʥʪʝʨʬʝʡʩʳ: USB, RS232 (ʩʢʦʨʦʩʪʴ 19200 ʙʦʜ, ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ 
1, ʯʝʪʥʦʩʪʴ ï ʥʝʪ); 

- ʜʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ ï 3 ʰʪ.; 

- ʜʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ ï 1 ʰʪ.; 

- ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ʧʦ ʥʘʧʨʷʞʝʥʠʶ (-10é10 ɺ) ï 2 ʰʪ.; 

- ʘʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ ʧʦ ʥʘʧʨʷʞʝʥʠʶ (-10é10 ɺ) ï 1 ʰʪ.; 

- ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ï 6 ʰʪ.; 

- ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ: ʩʝʤʠʩʝʛʤʝʥʪʥʳʡ ʠʥʜʠʢʘʪʦʨ, 6 ʩʚʝʪʦʜʠʦʜʦʚ.  
 

2.3. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣ̫  ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʜʣʷ ʦʪʣʘʜʦʯʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʪʝʩʪʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ. 

ʂ ʪʝʩʪʦʚʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʩʪʘʚʣʷʝʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ 
ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʜʘʚʘʪʴ ʢʦʤʘʥʜʳ 
ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʩ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. 

ʇʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢ ʢʦʤʧʣʝʢʪʫ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʘ 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʨʝʜʘ MexBIOSÓ, ʧʦʟʚʦʣʷʶʱʘʷ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʝ 
ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʢʦʤʧʣʝʢʪʘ (ʘ ʪʘʢʞʝ ʠ ʜʣʷ ʧʨʦʯʠʭ ʩʠʩʪʝʤ ʠ ʤʦʜʫʣʝʡ ʫʧʨʘʚʣʝʥʠʷ) 
ʤʝʪʦʜʦʤ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʩʦʩʪʘʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʚʭʦʜʷʪ 
ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ: 

1.    ʂʦʥʬʠʛʫʨʘʪʦʨ ï ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ ʧʨʠʣʦʞʝʥʠʡ 
2. ʉʠʤʫʣʷʪʦʨ ï ʩʠʩʪʝʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʢʦʜʘ ʩʦʚʤʝʩʪʥʦ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʦʙʲʝʢʪʦʚ 
ʫʧʨʘʚʣʝʥʠʷ. 

3. ʆʪʣʘʜʯʠʢ  
4. ɻʝʥʝʨʘʪʦʨ ʧʨʠʣʦʞʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ StateFlow 
5. ɻʝʥʝʨʘʪʦʨ ʧʨʠʣʦʞʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʧʨʦʮʝʜʫʨ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʷʟʳʢʝ 

ʉ 
6. ɻʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʜʘʥʥʳʭ 
7. ʅʘʙʦʨ ʙʠʙʣʠʦʪʝʢ ʠ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ.  
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3. ʉʦʩʪʘʚ ʦʪʣʘʜʦʯʥʦʛʦ ʢʦʤʧʣʝʢʪʘ 
 

3.1. ʉʦʩʪʘʚ ʢʦʤʧʣʝʢʪʘ 

ʆʪʣʘʜʦʯʥʳʡ ʢʦʤʧʣʝʢʪ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʧʣʘʪ (ʨʠʩ. 1): 

¶ ʧʣʘʪʘ ʠʥʚʝʨʪʦʨʘ (ʩʠʣʦʚʦʡ ʤʦʜʫʣʴ UniPower-01); 

¶ ʠʥʪʝʨʬʝʡʩʥʘʷ ʧʣʘʪʘ (ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ InterCard-01); 

¶ ʧʨʦʮʝʩʩʦʨʥʘʷ ʧʣʘʪʘ (ʤʦʜʫʣʴ ʨʘʟʨʘʙʦʪʯʠʢʘ, ʧʦʩʪʘʚʣʷʝʪʩʷ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʌɻʋʇ ʅʀʀ ʕʊ ʛ. ɺʦʨʦʥʝʞ, ʚ ʩʦʩʪʘʚ 
ʢʦʤʧʣʝʢʪʘ ʥʝ ʚʭʦʜʠʪ). 

3.2. ʄʦʜʫʣʴ ʨʘʟʨʘʙʦʪʯʠʢʘ 

ʄʦʜʫʣʴ ʨʘʟʨʘʙʦʪʯʠʢʘ ʀʄʉ 1867ɺʎ5ʊ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʣʘʜʦʯʥʫʶ 
ʧʣʘʪʫ ʜʣʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 1867ɺʎ5ʊ. ʇʦʩʨʝʜʩʪʚʘʤ ʦʪʣʘʜʦʯʥʦʡ ʧʣʘʪʳ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʢ ʠʥʪʝʨʬʝʡʩʥʦʡ ʧʣʘʪʝ. ʄʦʜʫʣʴ 
ʦʩʫʱʝʩʪʚʣʷʝʪ ʫʧʨʘʚʣʝʥʠʝ ʦʪʣʘʜʦʯʥʳʤ ʢʦʤʧʣʝʢʪʦʤ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 
ʢʦʥʪʨʦʣʣʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʠʥʪʝʨʬʝʡʩʫ JTAG. ɼʘʥʥʳʡ ʤʦʜʫʣʴ ʧʨʠ ʧʦʩʪʘʚʢʝ 
ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʪʘ ʥʝ ʚʭʦʜʠʪ ʠ ʧʨʠʦʙʨʝʪʘʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ 
ʠʟʛʦʪʦʚʠʪʝʣʷ ï ʅʀʀ ʕʊ (ʛ.ɺʦʨʦʥʝʞ).  

 

3.3. ʉʠʣʦʚʦʡ ʤʦʜʫʣʴ 

ʉʠʣʦʚʘʷ ʧʣʘʪʘ (ʩʠʣʦʚʦʡ ʤʦʜʫʣʴ UniPower-01) ʧʦʩʪʨʦʝʥʘ ʥʘ ʙʘʟʝ ʜʚʫʭ 
ʤʦʜʫʣʝʡ IGBT-ʪʨʘʥʟʠʩʪʦʨʦʚ PS21869P ʬʠʨʤʳ POWEREX. ʂʘʞʜʳʡ ʠʟ ʤʦʜʫʣʝʡ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʝʭʬʘʟʥʳʡ ʤʦʩʪ ʠʟ ʰʝʩʪʠ ʪʨʘʥʟʠʩʪʦʨʦʚ ʩ ʦʙʨʘʪʥʳʤʠ ʜʠʦʜʘʤʠ, 
ʩʭʝʤʫ ʜʨʘʡʚʝʨʦʚ ʠ ʩʭʝʤʫ ʟʘʱʠʪ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ 
ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2. 

ʉʠʣʦʚʦʝ ʧʠʪʘʥʠʝ ʥʘ ʧʣʘʪʫ ʧʦʜʘʝʪʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 
ʐʠʨʦʪʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʠʤʧʫʣʴʩʳ ʫʧʨʘʚʣʝʥʠʷ ʩʠʣʦʚʳʤʠ ʢʣʶʯʘʤʠ 

ʧʦʩʪʫʧʘʶʪ ʦʪ ʠʥʪʝʨʬʝʡʩʥʦʡ ʧʣʘʪʳ ʯʝʨʝʟ ʨʘʟʲʝʤ XP1. ʅʘ ʩʠʣʦʚʦʡ ʧʣʘʪʝ 
ʠʤʧʫʣʴʩʳ ʙʫʬʝʨʠʟʠʨʫʶʪʩʷ, ʩ ʧʦʤʦʱʴʶ ʦʧʪʨʦʥʦʚ ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʨʘʟʚʷʟʳʚʘʶʪʩʷ ʠ 
ʧʦʜʘʶʪʩʷ ʥʘ ʩʠʣʦʚʦʡ ʤʦʜʫʣʴ. ʂʨʦʤʝ ʠʤʧʫʣʴʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ ʧʨʦʮʝʩʩʦʨ 
ʚʳʨʘʙʘʪʳʚʘʝʪ ʪʘʢʞʝ ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ, ʙʣʦʢʠʨʫʶʱʠʡ ʨʘʙʦʪʫ ʙʫʬʝʨʘ. 

ɺ ʩʣʫʯʘʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʚ ʩʠʣʦʚʦʤ ʤʦʜʫʣʝ ʚʩʪʨʦʝʥʥʦʡ ʟʘʱʠʪʳ ʤʦʜʫʣʴ 
ʟʘʙʣʦʢʠʨʫʝʪ ʩʠʣʦʚʳʝ ʢʣʶʯʠ ʠ ʚʳʜʘʩʪ ʩʠʛʥʘʣ ʘʚʘʨʠʠ ʠʥʚʝʨʪʦʨʘ. 

ʅʘ ʩʭʝʤʝ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʜʘʪʯʠʢʦʚ: 
ï ʜʘʪʯʠʢʠ ʪʦʢʘ ʜʚʫʭ ʬʘʟ ʜʚʠʛʘʪʝʣʷ; 
ï ʜʘʪʯʠʢ ʪʦʢʘ ʥʘ ʚʭʦʜʝ ʠʥʚʝʨʪʦʨʘ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ; 
ï ʜʘʪʯʠʢ ʥʘʧʨʷʞʝʥʠʷ ʚ ʟʚʝʥʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; 
ï ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ. 
ɼʘʪʯʠʢʠ ʪʦʢʘ ʙʝʨʫʪ ʠʥʬʦʨʤʘʮʠʶ ʩ ʰʫʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʝʧʷʭ, ʜʘʪʯʠʢ 

ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʨʦʝʥ ʥʘ ʙʘʟʝ ʜʝʣʠʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ. ʀʥʬʦʨʤʘʮʠʷ ʩ ʵʪʠʭ ʜʘʪʯʠʢʦʚ 
ʬʠʣʴʪʨʫʝʪʩʷ RC-ʬʠʣʴʪʨʘʤʠ ʠ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

ï ʫʩʠʣʠʚʘʝʪʩʷ ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʫʩʠʣʠʪʝʣʷʤʠ ʪʠʧʘ HCPL-
7510 ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ; 

ï ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʠʤʧʫʣʴʩʥʳʡ ʚʠʜ ʩ ʧʦʤʦʱʴʶ ȹ-ä ʤʦʜʫʣʷʪʦʨʦʚ ʪʠʧʘ 
AD7400, ʪʘʢʞʝ ʠʤʝʶʱʠʤʠ ʚʩʪʨʦʝʥʥʫʶ ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʨʘʟʚʷʟʢʫ. ʀʤʧʫʣʴʩʳ ʩʦ 
ʚʩʝʭ ʤʦʜʫʣʷʪʦʨʦʚ ʩʦʙʠʨʘʶʪʩʷ ʥʘ ʤʫʣʴʪʠʧʣʝʢʩʦʨ, ʢʦʪʦʨʳʡ ʧʨʦʧʫʩʢʘʝʪ ʜʘʣʴʰʝ 
ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʩʠʛʥʘʣʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤ 3-ʭ ʙʠʪʥʳʤ ʘʜʨʝʩʦʤ 
ʫʧʨʘʚʣʝʥʠʷ. 
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ʘ) ʦʪʣʘʜʦʯʥʳʡ ʢʦʤʧʣʝʢʪ MCB-01 ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʤʦʜʫʣʝʤ ʨʘʟʨʘʙʦʪʯʠʢʘ ʀʄʉ 
1867ɺʎ5ʊ ʠ ʘʩʠʥʭʨʦʥʥʳʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ 

 

 
 

ʙ) ʦʪʣʘʜʦʯʥʳʡ ʢʦʤʧʣʝʢʪ MCB-02 ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʦʮʝʩʩʦʨʥʳʤ ʤʦʜʫʣʝʤ ʥʘ 
ʙʘʟʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ TI TMS320LF2406 ʠ ʜʚʠʛʘʪʝʣʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ 

ʵʥʢʦʜʝʨʦʤ 

ʈʠʩ. 1. ɺʥʝʰʥʠʡ ʚʠʜ ʦʪʣʘʜʦʯʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʚ ʩʙʦʨʝ 
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ʅʘ ʧʣʘʪʝ ʨʘʩʧʦʣʦʞʝʥ ʙʣʦʢ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʡ ʠʟ ʥʝʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ +18é+24 ɺ ʬʦʨʤʠʨʫʝʪ ʨʷʜ ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 
ʥʘʧʨʷʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʠʪʘʥʠʷ ʮʝʧʝʡ ʫʧʨʘʚʣʝʥʠʷ. 

ʏʘʩʪʴ ʵʣʝʤʝʥʪʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʣʘʪʫ ʧʦ ʟʘʢʘʟʫ. ɺ ʯʘʩʪʥʦʩʪʠ, ʮʝʧʠ, 

ʢʘʩʘʶʱʠʝʩʷ ʚʪʦʨʦʛʦ ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ ʠ ȹ-ä ʤʦʜʫʣʷʪʦʨʦʚ. 

 

3.4. ʀʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ 

ʀʥʪʝʨʬʝʡʩʥʘʷ ʧʣʘʪʘ (ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ InterCard-01) ʦʩʫʝɦʩʪʚʣʷʝʪ 
ʩʚʷʟʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ: 

ï ʩ ʩʠʣʦʚʦʡ ʧʣʘʪʦʡ; 
ï ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʬʝʡʩʦʚ USB ʠ RS232; 
ï ʩ ʨʷʜʦʤ ʠʥʪʝʨʬʝʡʩʥʳʭ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʠʥʪʝʨʬʝʡʩʥʦʡ ʧʣʘʪʝ: ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʎɸʇ, ʙʫʬʝʨʳ ʘʥʘʣʦʛʦʚʳʭ 
ʩʠʛʥʘʣʦʚ ʜʣʷ ɸʎʇ, ʇɿʋ, ʢʥʦʧʢʠ, ʩʝʤʠʩʝʛʤʝʥʪʥʳʡ ʠʥʜʠʢʘʪʦʨ, ʠʥʪʝʨʬʝʡʩ ʜʘʪʯʠʢʦʚ 
ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʜʚʠʛʘʪʝʣʷ; 

ï ʩ ʚʥʝʰʥʠʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦ ʘʥʘʣʦʛʦʚʳʤ ʠ ʮʠʬʨʦʚʳʤ 
ʠʥʪʝʨʬʝʡʩʘʤ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3. 
ɼʨʘʡʚʝʨʳ USB ʠ RS232 ʧʦʜʢʣʶʯʝʥʳ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʪʠʧʘ SCI ʯʝʨʝʟ ʤʫʣʴʪʠʧʣʝʢʩʦʨ, ʫʧʨʘʚʣʷʝʤʳʡ 
ʩʠʛʥʘʣʦʤ ʩ ʜʨʘʡʚʝʨʘ ʠʥʪʝʨʬʝʡʩʘ USB. 

7-ʤʠ ʩʝʛʤʝʥʪʥʳʡ ʠʥʜʠʢʘʪʦʨ, ʎɸʇ ʠ ʇɿʋ ʫʧʨʘʚʣʷʶʪʩʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ 
ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ SPI. ɸʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ ʚʳʙʠʨʘʝʪʩʷ ʜʝʰʠʬʨʘʪʦʨʦʤ 3/8. 
ʅʝʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʧʣʘʪʝ ʘʜʨʝʩʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʥʝʰʥʠʤʠ 
ʫʩʪʨʦʡʩʪʚʘʤʠ ʩ ʠʥʪʝʨʬʝʡʩʦʤ SPI. 

ʂʥʦʧʢʠ ʧʦʜʢʣʶʯʝʥʳ ʚ ʜʚʝ ʣʠʥʠʠ ʧʠʪʘʥʠʷ ʠ ʪʨʠ ʩʪʦʣʙʮʘ ʦʧʨʦʩʘ, ʪ. ʝ. ʧʦ 
ʧʨʠʥʮʠʧʫ 2ʭ3.  

ʇʠʪʘʥʠʝ ʥʘ ʠʥʪʝʨʬʝʡʩʥʫʶ ʧʣʘʪʫ ʧʦʩʪʫʧʘʝʪ ʩ ʩʠʣʦʚʦʡ ʧʣʘʪʳ ʯʝʨʝʟ ʨʘʟʲʝʤ 
XS2. 
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ʈʠʩ. 3. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ 
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4. ʇʦʜʢʣʶʯʝʥʠʝ ʠ ʤʦʥʪʘʞ 
 
ʇʦʜʢʣʶʯʝʥʠʝ ʧʣʘʪ ʢʦʤʧʣʝʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʥʠʞʝ 

ʩʭʝʤʘʤ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʲʸʤʦʚ ʥʘ ʩʠʣʦʚʦʤ ʠ ʠʥʪʝʨʬʝʡʩʥʦʤ ʤʦʜʫʣʷʭ ʧʦʢʘʟʘʥʦ 
ʥʘ ʨʠʩ. 4. 
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ʈʠʩ. 4. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʲʝʤʦʚ ʥʘ ʩʠʣʦʚʦʤ ʠ ʠʥʪʝʨʬʝʡʩʥʦʤ ʤʦʜʫʣʷʭ 

 

ʅʘʟʥʘʯʝʥʠʝ ʨʘʟʲʸʤʦʚ ʠʥʪʝʨʬʝʡʩʥʦʡ ʠ ʩʠʣʦʚʦʡ ʧʣʘʪ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 1 ʠ 2. 
ʅʘʟʥʘʯʝʥʠʝ ʧʝʨʝʤʳʯʝʢ ʠʥʪʝʨʬʝʡʩʥʦʡ ʠ ʩʠʣʦʚʦʡ ʧʣʘʪ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʘʭ 3 ʠ 4.  

 

ʊʘʙʣʠʮʘ 1. ʅʘʟʥʘʯʝʥʠʝ ʨʘʟʲʝʤʦʚ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ 

ʈʘʟʲʝʤ ʌʫʥʢʮʠʷ 

XS1 
ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʤʦʜʫʣʶ, ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʦʚ, ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ, ʮʠʬʨʦʚʦʛʦ 

ʚʭʦʜʘ ʠ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ 

XS2 ʈʘʟʲʸʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʢ ʩʠʣʦʚʦʤʫ 

XS3 ɺʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʠʥʪʝʨʬʝʡʩʫ SPI ʩ ʚʥʝʰʥʝʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

XP1 ʈʘʟʲʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʢ ʇʂ ʧʦ ʠʥʪʝʨʬʝʡʩʫ USB 

XP2 ʈʘʟʲʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʢ ʇʂ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS232 

XP3 ʈʘʟʲʸʤ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʇʃʀʉ 

XP4 ʈʘʟʲʸʤ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʧʦ ʠʥʪʝʨʬʝʡʩʫ JTAG 

P1 ʇʦʜʢʣʶʯʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʡ ʰʠʥʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʢ ʇʃʀʉ 

P2 ʇʦʜʢʣʶʯʝʥʠʝ ʘʥʘʣʦʛʦʚʳʭ ʯʘʩʪʝʡ ʤʦʜʫʣʷ ʢ ʙʣʦʢʫ ɸʎʇ 

P3 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʫ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʜʫʣʷ 

P4 
ʇʦʜʢʣʶʯʝʥʠʝ ʩʠʥʭʨʦʥʥʦʛʦ ʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

P5 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʙʣʦʢʫ ʐʀʄ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

P6 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʠʥʪʝʨʬʝʡʩʫ JTAG ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

P7 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
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ʊʘʙʣʠʮʘ 2. ʅʘʟʥʘʯʝʥʠʝ ʨʘʟʲʝʤʦʚ ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ 

ʈʘʟʲʝʤ ʌʫʥʢʮʠʷ 
X1 ʇʦʜʢʣʶʯʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʩʠʣʦʚʦʡ ʯʘʩʪʠ (ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ) 

X2 ɺʳʭʦʜ ʧʝʨʚʦʛʦ ʠʥʚʝʨʪʦʨʘ (ʥʘ ʜʚʠʛʘʪʝʣʴ 1) 

X3 ɺʳʭʦʜ ʚʪʦʨʦʛʦ ʠʥʚʝʨʪʦʨʘ (ʥʘ ʜʚʠʛʘʪʝʣʴ 2) 

X4 ʇʦʜʢʣʶʯʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʮʝʧʝʡ  

XP1 ʉʚʷʟʴ ʩ ʠʥʪʝʨʬʝʡʩʥʳʤ ʤʦʜʫʣʝʤ 

 

ʊʘʙʣʠʮʘ 3. ʅʘʟʥʘʯʝʥʠʝ ʧʝʨʝʤʳʯʝʢ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ 

ʇʦʣʦʞʝʥʠʝ ʅʘʟʥʘʯʝʥʠʝ ʇʨʠʤʝʯʘʥʠʷ 

ʇʝʨʝʤʳʯʢʘ ʍʂ1 

1-2 
ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ ʩʠʛʥʘʣ 

ʧʦʜʘʝʪʩʷ ʩ EXT_IO2 
 

2-3 
ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ ʩʠʛʥʘʣ 

ʧʦʜʘʝʪʩʷ ʩ EXT_IO3 

 

ʊʘʙʣʠʮʘ 4. ʅʘʟʥʘʯʝʥʠʝ ʧʝʨʝʤʳʯʝʢ ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ 

ʇʦʣʦʞʝʥʠʝ ʅʘʟʥʘʯʝʥʠʝ ʇʨʠʤʝʯʘʥʠʷ 

ʇʝʨʝʤʳʯʢʘ ʍʂ1 

1-2 ʫʩʪʘʥʦʚʠʪʴ ʧʨʠ ʫʧʨʘʚʣʝʥʠʷ ʐʀʄ ʣʦʛʠʢʦʡ 3,3 ɺ  
 

2-3 ʫʩʪʘʥʦʚʠʪʴ ʧʨʠ ʫʧʨʘʚʣʝʥʠʷ ʐʀʄ ʣʦʛʠʢʦʡ 5 ɺ  

 

4.1. ʉʦʝʜʠʥʝʥʠʝ ʤʦʜʫʣʝʡ ʢʦʤʧʣʝʢʪʘ 

 
ʄʦʜʫʣʠ ʢʦʤʧʣʝʢʪʘ ʩʦʝʜʠʥʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʨʠʩ. 5. 

ʉʠʣʦʚʦʡ ʤʦʜʫʣɹ

UniPower-01

ʀʥʪʝʨʬʝʡʩʥr ʡ

ʤʦʜʫʣɹ

InterCard-01

ʄʦʜʫʣɹ 

ʨʘʟʨʘʙʦʪʯʠʢʘ

XP1 XS2

P1P1

P2P2

P3P3

P4P4

P5P5

P6P6

X6P7

 
ʈʠʩ. 5. ʉʦʝʜʠʥʝʥʠʝ ʦʪʣʘʜʦʯʥʦʛʦ ʢʦʤʧʣʝʢʪʘ 

 
ʉʠʣʦʚʦʡ ʠ ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʠ ʞʝʩʪʢʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʨʘʜʠʘʪʦʨ 

ʩʦʝʜʠʥʷʷʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʧʘʨʦʡ ʨʘʟʲʸʤʦʚ XP1 (ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ) ʩ XS2 
(ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ) (ʩʤ. ʨʠʩ. 1). ʄʦʜʫʣʴ ʨʘʟʨʘʙʦʪʯʠʢʘ ʞʝʩʪʢʦ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʠ ʩʦʝʜʠʥʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 
ʧʘʨʘʤʠ ʨʘʟʲʸʤʦʚ P1é P6. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʦʟʤʦʞʥʦ ʩʦʝʜʠʥʝʥʠʝ ʧʘʨʦʡ ʨʘʟʲʸʤʦʚ 
P7/X6. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ ʨʘʟʲʸʤʦʚ ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5. 
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ʊʘʙʣʠʮʘ 5. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ ʨʘʟʲʝʤʦʚ ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ 

ʅʦʤʝʨ 
ʆʙʦʟʥ. 
ʮʝʧʠ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʘ ʇʨʠʤʝʯʘʥʠʷ 

ʈʘʟʲʝʤ ʍ1 (ʪʠʧʘ 2EGR-5.08-03P) 

1 +Udc ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʣʝʤʤʘ ʩʠʣʦʚʦʛʦ ʧʠʪʘʥʠʷ ʩʠʣʦʚʦʡ ʚʭʦʜ, 

ʧʦʜʘʚʘʪʴ 

ʥʝ ʙʦʣʝʝ 400 ɺ 

2  ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

3 ïUdc ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʣʝʤʤʘ ʩʠʣʦʚʦʛʦ ʧʠʪʘʥʠʷ 

ʈʘʟʲʝʤ ʍ2 (ʪʠʧʘ 2EGR-5.08-03P) 

1 W ɺʳʭʦʜ ʠʥʚʝʨʪʦʨʘ 1, ʬʘʟʘ W ʩʠʣʦʚʦʡ ʚʳʭʦʜ 

2 V ɺʳʭʦʜ ʠʥʚʝʨʪʦʨʘ 1, ʬʘʟʘ V ʩʠʣʦʚʦʡ ʚʳʭʦʜ 

3 U ɺʳʭʦʜ ʠʥʚʝʨʪʦʨʘ 1, ʬʘʟʘ U ʩʠʣʦʚʦʡ ʚʳʭʦʜ 

ʈʘʟʲʝʤ ʍ3 (ʪʠʧʘ 2EGR-5.08-03P) 

1 U1 ɺʳʭʦʜ ʠʥʚʝʨʪʦʨʘ 2, ʬʘʟʘ U1 ʩʠʣʦʚʦʡ ʚʳʭʦʜ 

2 V1 ɺʳʭʦʜ ʠʥʚʝʨʪʦʨʘ 2, ʬʘʟʘ V1 ʩʠʣʦʚʦʡ ʚʳʭʦʜ 

3 W1 ɺʳʭʦʜ ʠʥʚʝʨʪʦʨʘ 2, ʬʘʟʘ W1 ʩʠʣʦʚʦʡ ʚʳʭʦʜ 

ʈʘʟʲʝʤ ʍ4 (ʪʠʧʘ MKDS1/2) 

1 +Uʧʠʪ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʣʝʤʤʘ ʧʠʪʘʥʠʷ 
+18 é +24 ɺ 

2 ïUʧʠʪ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʣʝʤʤʘ ʧʠʪʘʥʠʷ 

ʈʘʟʲʝʤ ʍP1 (ʪʠʧʘ PLD40) 

1 CUR_U ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʪʦʢʘ, ʬʘʟʘ U, ʠʥʚʝʨʪʦʨ 1 
ʘʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ, 

ʦʪ 0 ʜʦ VREF 

(ʩ HCPL-7510) 

2 CUR_W1 ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʪʦʢʘ, ʬʘʟʘ W1, ʠʥʚʝʨʪʦʨ 2 

3 CUR_W ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʪʦʢʘ, ʬʘʟʘ W, ʠʥʚʝʨʪʦʨ 1 

4 CUR_U1 ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʪʦʢʘ, ʬʘʟʘ U1, ʠʥʚʝʨʪʦʨ 2 

5 VREF ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ HCPL-7510 ʚʭʦʜ, ʥʝ ʙʦʣʝʝ 5 ɺ 

6 V_DC ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʥʘʧʨʷʞʝʥʠʷ ʩʠʣʦʚʦʛʦ ʧʠʪʘʥʠʷ ʩʤ. ʚʳʚʦʜ 1é4 

7 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ 
 

8 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ 

9 SEL_CH1 ʣʠʥʠʷ ʘʜʨʝʩʘ 1 ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ȹ-ä ʤʦʜʫʣʷʪʦʨʦʚ ʚʭʦʜ, 3.3 ʠʣʠ 5 ɺ 

10 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

11 SEL_CH3 ʣʠʥʠʷ ʘʜʨʝʩʘ 3 ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ȹ-ä ʤʦʜʫʣʷʪʦʨʦʚ ʚʭʦʜ, 3.3 ʠʣʠ 5 ɺ 

12 SEL_CH2 ʣʠʥʠʷ ʘʜʨʝʩʘ 2 ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ȹ-ä ʤʦʜʫʣʷʪʦʨʦʚ ʚʭʦʜ, 3.3 ʠʣʠ 5 ɺ 

13 
SENS_DA

TA 
ʠʤʧʫʣʴʩʳ ʩ ʚʳʙʨʘʥʥʦʛʦ ȹ-ä ʤʦʜʫʣʷʪʦʨʘ AD7400 ʚʳʭʦʜ, 3.3 ɺ 

14 Rt1 ʪʝʨʤʦʨʝʟʠʩʪʦʨ 
 

15 Rt2 ʪʝʨʤʦʨʝʟʠʩʪʦʨ 

16 
INVERTOR

1_FAULT 
ʟʘʱʠʪʘ ʠʥʚʝʨʪʦʨʘ 1 

ʚʳʭʦʜ, ʆ.ʂ. 

(SFH-610) 

17 
ENB_PW

M1 
ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ ʜʣʷ ʠʥʚʝʨʪʦʨʘ 1 ʚʭʦʜ, 3.3 ʠʣʠ 5 ɺ 

18 PWM6 ʐʀʄ ʥʠʞʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ W, ʠʥʚʝʨʪʦʨ 1 

ʚʭʦʜ, 3.3 ʠʣʠ 5 ɺ 19 PWM5 ʐʀʄ ʚʝʨʭʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ W, ʠʥʚʝʨʪʦʨ 1 

20 PWM4 ʐʀʄ ʥʠʞʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ V, ʠʥʚʝʨʪʦʨ 1 
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ʇʨʦʜʦʣʞʝʥʠʝ ï ʊʘʙʣʠʮʘ 5 

21 PWM3 ʐʀʄ ʚʝʨʭʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ V, ʠʥʚʝʨʪʦʨ 1 

 22 PWM2 ʐʀʄ ʥʠʞʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ U, ʠʥʚʝʨʪʦʨ 1 

23 PWM1 ʐʀʄ ʚʝʨʭʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ U, ʠʥʚʝʨʪʦʨ 1 

24 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

25 
ENB_PW

M2 
ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ ʜʣʷ ʠʥʚʝʨʪʦʨʘ 2 ʚʭʦʜ, 3.3 ʠʣʠ 5 ɺ 

26 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

27 
INVERTOR

2_FAULT 
ʟʘʱʠʪʘ ʠʥʚʝʨʪʦʨʘ 2 

ʚʳʭʦʜ, ʆ.ʂ. 

(SFH-610) 

28 PWM12 ʐʀʄ ʥʠʞʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ W1, ʠʥʚʝʨʪʦʨ 2 ʚʭʦʜ, 3.3 ʠʣʠ 5 ɺ 

29 PWM11 ʐʀʄ ʚʝʨʭʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ W1, ʠʥʚʝʨʪʦʨ 2 

 

30 PWM10 ʐʀʄ ʥʠʞʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ V1, ʠʥʚʝʨʪʦʨ 2 

31 PWM9 ʐʀʄ ʚʝʨʭʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ V1, ʠʥʚʝʨʪʦʨ 2 

32 PWM8 ʐʀʄ ʥʠʞʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ U1, ʠʥʚʝʨʪʦʨ 2 

33 PWM7 ʐʀʄ ʚʝʨʭʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ U1, ʠʥʚʝʨʪʦʨ 2 

34 3.3V ʧʠʪʘʥʠʝ ʮʝʧʝʡ 3,3 ɺ ʚʭʦʜ 

35 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ 
 

36 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ 

37 +5V 

ʧʠʪʘʥʠʝ ʮʝʧʝʡ 5 ɺ ʚʳʭʦʜ 
38 +5V 

39 +5V 

40 +5V 

 

4.2. ʇʦʜʢʣʶʯʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʠ ʥʘʛʨʫʟʢʠ ʩʠʣʦʚʦʛʦ ʤʦʜʫʣʷ 

 
ɼʣʷ ʧʠʪʘʥʠʷ ʮʝʧʝʡ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʚʳʭʦʜʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ +18é+24 ɺ, ʛʘʣʴʚʘʥʠʯʝʩʢʠ 
ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʦʪ ʩʠʣʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ʇʠʪʘʥʠʝ ʩʠʣʦʚʦʡ ʯʘʩʪʠ ʢʦʤʧʣʝʢʪʘ ʚʦʟʤʦʞʥʦ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ +10é+350 ɺ. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʮʝʧʝʡ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 6, 
ʥʘʟʥʘʯʝʥʠʝ ʨʘʟʲʸʤʦʚ ʦʧʠʩʘʥʦ ʚʳʰʝ. 

ʂʦʥʪ.

1

2

3

ʎʝʧɹ

U1

V1

W1

ʂʦʥʪ.

1

2

3

ʎʝʧɹ

W

V

U

ʉʠʣʦʚʦʡ ʤʦʜʫʣɹ

UniPower-01

ʂʦʥʪ.

1

2

3

ʎʝʧɹ

+Udc

1

3

W

V

U

ʂʦʥʪ.

1

2

ʎʝʧɹ

X1

-Udc
- Uʧʠʪ

+ Uʧʠʪ

X4

ʂʦʥʪ.

1

2

3

ʎʝʧɹ

W

V

ʂʦʥʪ.

1

2

3

ʎʝʧɹ

X2

X3

ʀʩʪʦʯʥʠʢ 

ʧʠʪʘʥʠ̫

+18é+24 ɺ

ʀʩʪʦʯʥʠʢ 

ʧʠʪʘʥʠ̫

+ 10é+ 350 ɺ

ʄ
W

V

U

 
ʈʠʩ. 6. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʩʠʣʦʚʳʭ ʮʝʧʝʡ 
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ʇʘʨʘʤʝʪʨʳ ʧʠʪʘʥʠʷ ʜʚʠʛʘʪʝʣʷ: 

¶ ʘʤʧʣʠʪʫʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʨʠʢʣʘʜʳʚʘʝʤʦʝ ʢ ʦʙʤʦʪʢʘʤ ʜʚʠʛʘʪʝʣʷ, ʨʘʚʥʦ 
ʥʘʧʨʷʞʝʥʠʶ ʠʩʪʦʯʥʠʢʘ ʩʠʣʦʚʦʛʦ ʧʠʪʘʥʠʷ; 

¶ ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʣʠʪʝʣʴʥʳʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ 3 ɸ; 

¶ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʧʝʨʝʛʨʫʟʢʠ 20 ɸ. 
 

4.3. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ ʨʘʟʲʸʤʦʚ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ 

 

ʊʘʙʣʠʮʘ 6. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ ʨʘʟʲʝʤʦʚ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ 

ʅʦʤʝʨ 
ʆʙʦʟʥ. 
ʮʝʧʠ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʘ ʇʨʠʤʝʯʘʥʠʷ 

ʈʘʟʲʝʤ ʍS1 (ʪʠʧʘ DHR-15F) 

1 U_in0 ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 0 
-10 ɺé+10 ɺ 

2 U_in1 ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 1 

3 D_OUT ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ 5 ɺ 

4 U_OUT ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʘʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ -10 ɺé+10ɺ 

5 0V ʦʙʱʘʷ ʪʦʯʢʘ ʜʣʷ ʚʳʭʦʜʦʚ 3, 4  

6  
ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

 

7  

8 CAP3 ʥʫʣʴ-ʤʝʪʢʘ ʵʢʦʜʝʨʘ ʚʭʦʜ, 5 ɺ 

9 CAP1 ʢʘʥʘʣ ɸ ʵʥʢʦʜʝʨʘ ʚʭʦʜ, 5 ɺ 

10 CAP2 ʢʘʥʘʣ B ʵʥʢʦʜʝʨʘ ʚʭʦʜ, 5 ɺ 

11 GND 

ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ 

 

12 GND 

13 GND 

14 +5 V 
ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ + 5 ɺ 

 

15 +5 V 

ʈʘʟʲʝʤ ʍS2 (ʪʠʧʘ BL8-40) 

1 CUR_U ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʪʦʢʘ, ʬʘʟʘ U 
ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ 

ʦʪ 0 ʜʦ VREF 

(ʩ HCPL-7510) 

2  ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

3 CUR_W ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʪʦʢʘ, ʬʘʟʘ W 

4  ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

5 VREF ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ HCPL-7510 ʚʳʭʦʜ 2,5 ɺ 

6 V_DC ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʥʘʧʨʷʞʝʥʠʷ ʩʠʣʦʚʦʛʦ ʧʠʪʘʥʠʷ ʩʤ. ʚʳʚʦʜ 1, 3 

7  ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
 

8 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ 

9 SEL_CH1 ʣʠʥʠʷ ʘʜʨʝʩʘ 1 ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ȹ-ä ʤʦʜʫʣʷʪʦʨʦʚ ʚʳʭʦʜ 

10  ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  

11 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

12 SEL_CH2 ʣʠʥʠʷ ʘʜʨʝʩʘ 2 ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ȹ-ä ʤʦʜʫʣʷʪʦʨʦʚ ʚʳʭʦʜ 

13 
SENS_DA

TA 
ʠʤʧʫʣʴʩʳ ʩ ʚʳʙʨʘʥʥʦʛʦ ȹ-ä ʤʦʜʫʣʷʪʦʨʘ AD7400 ʚʭʦʜ 

14  
ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  

15  

16 
INVERTOR

1_FAULT 
ʟʘʱʠʪʘ ʠʥʚʝʨʪʦʨʘ 1 

ʚʭʦʜ ʩ ʆ.ʂ. 

(SFH-610) 
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17 
ENB_PW

M1 
ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ ʜʣʷ ʠʥʚʝʨʪʦʨʘ 1 ʚʳʭʦʜ 

18 PWM6 ʐʀʄ ʥʠʞʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ W, ʠʥʚʝʨʪʦʨ 1 

ʚʳʭʦʜ 
19 PWM5 ʐʀʄ ʚʝʨʭʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ W, ʠʥʚʝʨʪʦʨ 1 

20 PWM4 ʐʀʄ ʥʠʞʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ V, ʠʥʚʝʨʪʦʨ 1 

21 PWM3 ʐʀʄ ʚʝʨʭʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ V, ʠʥʚʝʨʪʦʨ 1 

22 PWM2 ʐʀʄ ʥʠʞʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ U, ʠʥʚʝʨʪʦʨ 1 
 

23 PWM1 ʐʀʄ ʚʝʨʭʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ U, ʠʥʚʝʨʪʦʨ 1 

24 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

25  ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  

26 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

27  

ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  

28  

29  

30  

31  

32  

33  

34 3.3V ʧʠʪʘʥʠʝ ʮʝʧʝʡ 3,3 ɺ ʚʳʭʦʜ 

35 GND 
ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

36 GND 

37 +5V 

ʧʠʪʘʥʠʝ ʮʝʧʝʡ 5 ɺ ʩ ʠʩʪʦʯʥʠʢʘ ʥʘ ʩʠʣʦʚʦʤ ʤʦʜʫʣʝ ʚʭʦʜ 
38 +5V 

39 +5V 

40 +5V 

ʈʘʟʲʝʤ ʍS3 (ʪʠʧʘ BL6-16) 

1 GND 
ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

2 GND 

3 +5V 
ʧʠʪʘʥʠʝ ʮʝʧʝʡ 5 ɺ ʚʳʭʦʜ 

4 +5V 

5  ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  

6 SPICLK/ 

IO 

ʃʠʥʠʠ ʠʥʪʝʨʬʝʡʩʘ SPI  
7 SPISOMI/

IO 

8 SPISIMO/

IO 

9 EXT_CS1 ɺʳʙʦʨ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 1 ʚʳʭʦʜ 

10 EXT_CS0 ɺʳʙʦʨ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 0 ʚʳʭʦʜ 

11 EXT_CS3 ɺʳʙʦʨ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 3 ʚʳʭʦʜ 

12 EXT_CS2 ɺʳʙʦʨ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 2 ʚʳʭʦʜ 

13 EXT_IO0 ʚʚʦʜ/ʚʳʚʦʜ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʚʭʦʜ/ʚʳʭʦʜ 

14 EXT_IO1 ʚʚʦʜ/ʚʳʚʦʜ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʚʭʦʜ/ʚʳʭʦʜ 

15 EXT_IO2 ʚʚʦʜ/ʚʳʚʦʜ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʚʭʦʜ/ʚʳʭʦʜ 

16 EXT_IO3 ʚʚʦʜ/ʚʳʚʦʜ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʚʭʦʜ/ʚʳʭʦʜ 

ʈʘʟʲʝʤ ʍP1 (ʪʠʧʘ USBB-1J) 

1 +5V ʧʠʪʘʥʠʝ 5 ɺ  
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2 DM 
ʃʠʥʠʠ ʠʥʪʝʨʬʝʡʩʘ USB  

3 DP 

4 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

ʈʘʟʲʝʤ ʍP2 (ʪʠʧʘ DRB9) 

1  ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  

2 RXD ʣʠʥʠʷ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʠʥʪʝʨʬʝʡʩʘ RS232 ʚʭʦʜ 

3 TXD ʣʠʥʠʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʠʥʪʝʨʬʝʡʩʘ RS232 ʚʳʭʦʜ 

4  ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  

5 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

6  

ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  
7  

8  

9  

ʈʘʟʲʝʤ ʍP3 (ʪʠʧʘ IDC-10M) 

1 PLD_TCK   

2 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

3 PLD_TDO   

4 +5V ʧʠʪʘʥʠʝ 5 ɺ  

5 PLD_TMS   

6  

ʥʝ ʠʩʧʦʣʴʟʫʝʪʩ ̫

 

7   

8   

9 PLD_TDI   

10 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

ʈʘʟʲʝʤ ʍP4 (ʪʠʧʘ IDC-14M) 

1 TMS   

2 TRST   

3 TDI   

4 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

5 +5V ʧʠʪʘʥʠʝ 5 ɺ  

6 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

7 TDO   

8 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

9 TCK2   

10 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

11 TCK1   

12 GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

13 EMU0   

14 EMU1/ 

OFF 
 

 

ʆʧʠʩʘʥʠʝ ʨʘʟʲʝʤʦʚ P1, P6 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʩʧʦʨʪʫ 

ʥʘ ʦʪʣʘʜʦʯʥʫʶ ʧʣʘʪʫ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 1867ɺʎ5ʊ ʠ ʟʜʝʩʴ ʥʝ ʧʨʠʚʝʜʝʥʦ 

ʈʘʟʲʝʤ P2 (ʪʠʧʘ BH20) 

1 
GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ 

 

2 
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3 
+5V ʧʠʪʘʥʠʝ 5 ɺ 

 

4 

5 KEY_L1 ʚʳʙʦʨ ʣʠʥʠʠ ʢʥʦʧʦʢ SA1éSA3 ʚʭʦʜ, ʠʥʚʝʨʩʥʳʡ 

6 KEY_L2 ʚʳʙʦʨ ʣʠʥʠʠ ʢʥʦʧʦʢ SA4éSA6 ʚʭʦʜ, ʠʥʚʝʨʩʥʳʡ 

7 ADCIN10 
ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

 

8 ADCIN11 

9 ADCIN12 

 

 

10 ADCIN13 

11 ADCIN14 

12 ADCIN15 

13 ADCIN7 ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ U_IN1  

14 ADCIN6 ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ U_IN0  

15 CUR_W ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʪʦʢʘ, ʬʘʟʘ W ʚʳʭʦʜ, ʩ XS2:3 

16 CUR_U ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʪʦʢʘ, ʬʘʟʘ U ʚʳʭʦʜ, ʩ XS2:1 

17 VREF ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ HCPL-7510 ʚʳʭʦʜ, ʩ XS2:5 

18 V_DC ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʥʘʧʨʷʞʝʥʠʷ ʩʠʣʦʚʦʛʦ ʧʠʪʘʥʠʷ ʚʳʭʦʜ, ʩ XS2:6 

19 EXT_IO0 ʚʚʦʜ/ʚʳʚʦʜ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ I/O, XS3:13 

20 EXT_IO1 ʚʚʦʜ/ʚʳʚʦʜ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ I/O, XS3:14 

ʈʘʟʲʝʤ P3 (ʪʠʧʘ BH20) 

1 SEL_CH1 ʣʠʥʠʷ ʘʜʨʝʩʘ 1 ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ȹ-ä ʤʦʜʫʣʷʪʦʨʦʚ ʚʭʦʜ, ʥʘ XS2:9 

2 SEL_CH2 ʣʠʥʠʷ ʘʜʨʝʩʘ 2 ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ȹ-ä ʤʦʜʫʣʷʪʦʨʦʚ ʚʭʦʜ, ʥʘ XS2:12 

3 ENB_PW

M1 
ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ ʜʣʷ ʠʥʚʝʨʪʦʨʘ 1 ʚʭʦʜ, ʥʘ XS2:17 

4 EXT_IO2 ʚʚʦʜ/ʚʳʚʦʜ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ I/O, XS3:15 

5 EXT_IO3 ʚʚʦʜ/ʚʳʚʦʜ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ I/O, XS3:16 

6 CS2 ʢʦʜ ʚʳʙʦʨʘ ʢʨʠʩʪʘʣʣʘ SPI-ʫʩʪʨʦʡʩʪʚʘ (0 ï 

ʠʥʜʠʢʘʪʦʨ, 1 ï ʇɿʋ, 2 ï ʎɸʇ, 3é6 ï ʚʥʝʰʥʠʝ 

ʫʩʪʨʦʡʩʪʚʘ) 

ʚʭʦʜ 

7 CS1 ʚʭʦʜ 

8 CS0 ʚʭʦʜ 

9 
+5V ʧʠʪʘʥʠʝ 5 ɺ 

 

10 

11 
GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ 

 

12 

13 KEY_C3 ʚʳʙʦʨ ʩʪʦʣʙʮʘ ʩʯʠʪʳʚʘʥʠʷ ʢʥʦʧʦʢ SA3, SA6 ʚʳʭʦʜ 

14 KEY_C2 ʚʳʙʦʨ ʩʪʦʣʙʮʘ ʩʯʠʪʳʚʘʥʠʷ ʢʥʦʧʦʢ SA2, SA5 ʚʳʭʦʜ 

15 KEY_C1 ʚʳʙʦʨ ʩʪʦʣʙʮʘ ʩʯʠʪʳʚʘʥʠʷ ʢʥʦʧʦʢ SA1, SA4 ʚʳʭʦʜ 

16 LED ʫʧʨʘʚʣʝʥʠʝ ʩʚʝʪʦʜʠʦʜʦʤ ʚʭʦʜ, ʠʥʚʝʨʩʥʳʡ 

17 QEP1/ 

CAP1 
ʢʘʥʘʣ ɸ ʵʥʢʦʜʝʨʘ, ʙʫʬʝʨʠʟʦʚʘʥʥʳʡ 

ʚʳʭʦʜ 

18 QEP2/ 

CAP2 
ʢʘʥʘʣ B ʵʥʢʦʜʝʨʘ, ʙʫʬʝʨʠʟʦʚʘʥʥʳʡ 

ʚʳʭʦʜ 

19 CAP3 ʥʫʣʴ-ʤʝʪʢʘ ʵʢʦʜʝʨʘ, ʙʫʬʝʨʠʟʦʚʘʥʥʳʡ ʚʳʭʦʜ 

20 SENS_ 

DATA 
ʠʤʧʫʣʴʩʳ ʩ ʚʳʙʨʘʥʥʦʛʦ ȹ-ä ʤʦʜʫʣʷʪʦʨʘ AD7400 ʚʳʭʦʜ, ʩ XS2:13 

ʈʘʟʲʝʤ P4 (ʪʠʧʘ BH10) 

1 
GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ 

 

2 

3 +5V ʧʠʪʘʥʠʝ 5 ɺ  
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4    

5 SPISTE/IO 

ʃʠʥʠʠ ʠʥʪʝʨʬʝʡʩʘ SPI 

 

6 SPICLK/IO 

7 SPISOMI/IO 

8 SPISIMO/IO 

9 SCITXD/IO ʃʠʥʠʠ ʠʥʪʝʨʬʝʡʩʘ SCI  

10 SCIRXD/IO   

ʈʘʟʲʝʤ P5 (ʪʠʧʘ BH14) 

1 PWM6 ʐʀʄ ʥʠʞʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ W, ʠʥʚʝʨʪʦʨ 1 ʚʭʦʜ, ʥʘ XS2:18 

2 PWM5 ʐʀʄ ʚʝʨʭʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ W, ʠʥʚʝʨʪʦʨ 1 ʚʭʦʜ, ʥʘ XS2:19 

3 PWM4 ʐʀʄ ʥʠʞʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ V, ʠʥʚʝʨʪʦʨ 1 ʚʭʦʜ, ʥʘ XS2:20 

4 PWM3 ʐʀʄ ʚʝʨʭʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ V, ʠʥʚʝʨʪʦʨ 1 ʚʭʦʜ, ʥʘ XS2:21 

5 PWM2 ʐʀʄ ʥʠʞʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ U, ʠʥʚʝʨʪʦʨ 1 ʚʭʦʜ, ʥʘ XS2:22 

6 PWM1 ʐʀʄ ʚʝʨʭʥʝʛʦ ʢʣʶʯʘ ʬʘʟʳ U, ʠʥʚʝʨʪʦʨ 1 ʚʭʦʜ, ʥʘ XS2:23 

7 
GND ʦʙʱʘʷ ʪʦʯʢʘ ʩʭʝʤʳ  

8 

9  ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  

10 +5V ʧʠʪʘʥʠʝ 5 ɺ  

11  
ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  

12  

13 XINT1 ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ  

14 INVERTO

R1_FAUL

T 
ʟʘʱʠʪʘ ʠʥʚʝʨʪʦʨʘ 1 ʚʳʭʦʜ 
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4.4. ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ 

 
ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʫʧʨʘʚʣʷʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʲʸʤʳ 

XP1, XP2, XS1 ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ.  
4.7.1. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʤʧʣʝʢʪʘ ʢ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʲʸʤʳ ʍʈ1 ʠ ʍʈ2 (ʩʤ ʪʘʙʣ. 6). ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ 
ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 7. ʀʥʪʝʨʬʝʡʩ USB ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʩʙʦʨʘ 
ʠʥʬʦʨʤʘʮʠʠ. ʀʥʪʝʨʬʝʡʩ RS232 ï ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʪʣʘʜʦʯʥʳʤ ʢʦʤʧʣʝʢʪʦʤ. 

ʂʦʥʪ. ʎʝʧɹ

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

U_in0

U_in1

D_out

U_out

0V

CAP3

CAP1

CAP2

GND

GND

GND

+5V

+5V

XS1

ʀʥʪʝʨʬʝʡʩʥr ʡ ʤʦʜʫʣɹ

InterCard-01

ʂʦʥʪ.ʎʝʧɹ

1

2

3

5

6

8

9

RxD

TxD

GND

USB

JTAG

XP2

XP1

XP4

ʇʂ

COMx

4

7

ʂʦʥʪ. ʎʝʧɹ

1

2

3

5

6

8

9

RxD

TxD

GND

4

7

USB

 
ʈʠʩ. 7. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʤʧʣʝʢʪʘ ʢ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ 

 
4.7.2. ʇʨʠʤʝʨ ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʠ ʦʜʥʦʛʦ 

ʚʳʭʦʜʘ ʢʦʤʧʣʝʢʪʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 8. 

ʂʦʥʪ. ʎʝʧɹ

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

U_in0

U_in1

D_out

U_out

0V

CAP3

CAP1

CAP2

GND

GND

GND

+5V

+5V

XS1

ʀʥʪʝʨʬʝʡʩʥr ʡ ʤʦʜʫʣɹ

InterCard-01

ʂʦʥʪ.ʎʝʧɹ

1

2

3

5

6

8

9

RxD

TxD

GND

USB

JTAG

XP2

XP1

XP4

4

7

E2

E1

V

...

 
ʈʠʩ. 8. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʘ 
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ɺʳʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ        
100 ʆʤ. 

4.7.3. ʅʘ ʨʘʟʲʝʤ XS1 ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʚʳʚʝʜʝʥ ʦʜʠʥ ʠʟʦʣʠʨʦʚʘʥʥʳʡ 
ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ D_out ʠ ʪʨʠ ʮʠʬʨʦʚʳʭ ʚʭʦʜʘ CAP1éCAP3, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʵʥʢʦʜʝʨʘ, ʪʘʢ ʠ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʚʚʦʜʘ 
ʩʠʛʥʘʣʦʚ. ɺʦʟʤʦʞʥʳ ʪʘʢʠʝ ʢʦʤʙʠʥʘʮʠʠ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ CAP1, CAP2 ʜʣʷ ʚʚʦʜʘ 
ʢʘʥʘʣʦʚ ɸ ʠ ɺ ʵʥʢʦʜʝʨʘ, ʘ CAP3 ï ʚ ʢʘʯʝʩʪʚʝ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ. 

ʇʨʠʤʝʨ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʚʳʭʦʜʘ ʠ 
ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʢ ʢʦʤʧʣʝʢʪʫ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 9. 

ʊʊʃ/ʂʄʆʇ

5 ʚʦʣɹʪʦʚʘ̫ ʣʦʛʠʢʘ

HAL5xx

3

1 2

Iʚʭ

ʂʦʥʪ. ʎʝʧɹ

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

U_in0

U_in1

D_out

U_out

0V

CAP3

CAP1

CAP2

GND

GND

GND

+5V

+5V

XS1

ʀʥʪʝʨʬʝʡʩʥr ʡ ʤʦʜʫʣɹ

InterCard-01

ʂʦʥʪ.ʎʝʧɹ

1

2

3

5

6

8

9

RxD

TxD

GND

USB

JTAG

XP2

XP1

XP4

4

7

R
VD

10 ʢ

SA3

SA1

SA2

 
ʈʠʩ. 9. ʇʨʠʤʝʨ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ 

ʇʨʠʤʝʨ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʨʠʝʤʥʠʢʘ AM26C32 ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 10. 

 

1
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5

ɸ

Z

B

ɸ

_

ɸ

B
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_

Z
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ʂʦʥʪ.ʎʝʧɹ
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8

9
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XP2

XP1

XP4

4

7

10 ʢ

 
ʈʠʩ. 10. ʇʨʠʤʝʨ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʤʦʜʫʣʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ. 
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5. ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʇʂ  
 

ʇʦʩʪʘʚʣʷʝʤʦʝ ʩ ʦʪʣʘʜʦʯʥʳʤ ʢʦʤʧʣʝʢʪʦʤ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ, ʠʥʜʠʢʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʠ ʟʘʧʫʩʢʘ 
ʦʪʣʘʜʦʯʥʦʛʦ ʢʦʤʧʣʝʢʪʘ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʧʨʠ 
ʫʩʣʦʚʠʠ, ʯʪʦ ʚ ʬʣʝʰ-ʧʘʤʷʪʴ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ ʪʝʩʪʦʚʳʡ ʬʘʡʣ, 
ʧʦʟʚʦʣʷʶʱʠʡ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʣʝʢʪʘ, ʜʘʥʥʳʡ ʧʨʦʰʠʚʦʯʥʳʡ 
ʬʘʡʣ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʢʦʤʧʣʝʢʪʦʤ.  

ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 11. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ 
ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʪʨʝʭ ʧʘʥʝʣʷʭ. 

 

 

ʈʠʩ. 11. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʇʂ 
 
 
 

5.1. ʇʘʥʝʣʴ çʀʥʜʠʢʘʮʠʷè 

 
ʇʘʥʝʣʴ ʠʥʜʠʢʘʮʠʠ ʦʪʦʙʨʘʞʘʝʪ ʟʥʘʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʦʨʜʠʥʘʪ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʣʝʢʪʘ ï ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ (ʢʦʦʨʜʠʥʘʪʘ 
ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʠʛʥʘʣʘʤ ʩ ʵʥʢʦʜʝʨʘ ʩ ʢʚʘʨʜʘʪʫʨʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʥʘ ʚʳʭʦʜʝ), 
ʨʘʟʚʠʚʘʝʤʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ ʥʘ 
ʜʘʪʯʠʢʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʟʚʝʥʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ.  
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5.2. ʇʘʥʝʣʴ çʋʧʨʘʚʣʝʥʠʝè 

 
ʇʦʩʨʝʜʩʪʚʦʤ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʘ ʧʦʜʘʯʘ ʢʦʤʘʥʜ ʥʘ 

ʜʚʠʞʝʥʠʝ/ʦʩʪʘʥʦʚ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 
ʜʚʠʛʘʪʝʣʷ ʠ ʝʛʦ ʧʝʨʝʛʨʫʟʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʊʘʢʞʝ ʩ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʧʦʜʘʶʪʩʷ 
ʪʘʢʠʝ ʢʦʤʘʥʜʳ, ʢʘʢ çʉʙʨʦʩ ʟʘʱʠʪè ʠ çʉʦʭʨʘʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ 
ʇɿʋè. ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ çʄʦʥʠʪʦʨè ʧʦʟʚʦʣʷʝʪ ʚʳʟʚʘʪʴ ʦʢʥʦ ʚʩʪʨʦʝʥʥʦʛʦ 
ʦʩʮʠʣʣʦʛʨʘʬʘ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʠ ʬʦʨʤʫ ʩʠʛʥʘʣʦʚ ʚ ʨʝʘʣʴʥʦʤ 
ʚʨʝʤʝʥʠ.  

 
ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʄʦʥʠʪʦʨ ʧʘʥʝʣʠ ʋʧʨʘʚʣʝʥʠʝ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ (ʩʤ.ʨʠʩ.12). ɼʘʥʥʦʝ ʦʢʥʦ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 
ʵʣʝʤʝʥʪʳ:  

1. ɻʨʘʬʠʢ (ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ) ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʳʚʦʜʠʤʳʝ ʚ ʦʢʥʦ 
ʦʩʮʠʣʣʦʛʨʘʬʘ ʢʦʦʨʜʠʥʘʪʳ. ʅʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʨʦʩʤʦʪʨʘ ʪʦʢʦʚ ʩʪʘʪʦʨʘ ʥʘʛʨʫʟʢʠ (ʩʤ.ʨʠʩ.12), ʬʦʨʤʠʨʫʝʤʳʭ 
ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʩʪʘʪʦʨ (ʩʤ.ʨʠʩ.13) ʠ ʪ.ʜ. 

2. ʇʝʨʠʦʜ, ʤʩ (ʩʪʨʦʢʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ) ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 
ʚʳʚʦʜʘ ʩʠʛʥʘʣʘ ʥʘ ʦʢʥʦ ʦʩʮʠʣʣʦʛʨʘʬʘ, ʚʨʝʤʷ ʟʘʜʘʝʪʩʷ ʚ 
ʤʠʣʣʠʩʝʢʫʥʜʘʭ.  

3. ʋʨʦʚ.ʪʨʠʛ. (ʩʪʨʦʢʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ) ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ, ʥʘʯʠʥʘʷ 
ʩ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ 

4. ʂʘʥʘʣ 1 ï ʚʢʣʶʯʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʛʥʘʣʘ ʜʣʷ ʧʝʨʚʦʛʦ ʩʠʛʥʘʣʘ ʠʟ 
ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʵʣʝʤʝʥʪʘ ɻʨʘʬʠʢ.  

5. ʂʘʥʘʣ 2 ï ʚʢʣʶʯʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʛʥʘʣʘ ʜʣʷ ʚʪʦʨʦʛʦ  ʩʠʛʥʘʣʘ ʠʟ 
ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʵʣʝʤʝʥʪʘ ɻʨʘʬʠʢ.  

6. ɼʝʣʠʪʝʣʴ 1 (ʩʪʨʦʢʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ) ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʰʪʘʙʥʳʡ 
ʢʦʵʬʬʠʮʠʝʥʪ (ʧʦ ʘʤʧʣʠʪʫʜʝ ʩʠʛʥʘʣʘ) ʜʣʷ ʧʝʨʚʦʛʦ ʩʠʛʥʘʣʘ ʠʟ 
ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʵʣʝʤʝʥʪʘ ɻʨʘʬʠʢ.  

7. ɼʝʣʠʪʝʣʴ 2 (ʩʪʨʦʢʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ) ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʰʪʘʙʥʳʡ 
ʢʦʵʬʬʠʮʠʝʥʪ (ʧʦ ʘʤʧʣʠʪʫʜʝ ʩʠʛʥʘʣʘ) ʜʣʷ ʚʪʦʨʦʛʦ ʩʠʛʥʘʣʘ ʠʟ 
ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʵʣʝʤʝʥʪʘ ɻʨʘʬʠʢ.  

8. ʄʠʥʠʤʫʤ (ʩʪʨʦʢʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ) ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʳʡ 
ʫʨʦʚʝʥʴ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʛʥʘʣʘ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʨʝʞʠʤʘ 
ʘʚʪʦʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʘʢʪʠʚʥʳʤ.  

9. ʄʘʢʩʠʤʫʤ (ʩʪʨʦʢʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ) ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ 
ʫʨʦʚʝʥʴ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʛʥʘʣʘ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʨʝʞʠʤʘ 
ʘʚʪʦʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʘʢʪʠʚʥʳʤ.  

10. ɸʚʪʦʤʘʩʰʪ. ï ʧʦʜʢʣʶʯʘʝʪ ʨʝʞʠʤ ʘʚʪʦʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚʳʚʦʜʘ 
ʩʠʛʥʘʣʦʚ ʧʦ ʘʤʧʣʠʪʫʜʝ.  

11. ʇʦʚʝʨʭ ʦʢʦʥ ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʢʥʦ ʦʩʮʠʣʣʦʛʨʘʬʘ 
ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ ʧʦʚʝʨʭ ʦʩʪʘʣʴʥʳʭ ʦʪʢʨʳʪʳʭ ʦʢʦʥ ʆʉ Windows.  

12. ɿʥʘʢ ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʚʳʚʦʜʘ ʩʠʛʥʘʣʦʚ ʢʘʢ ʟʥʘʢʦʚʳʭ ʚʝʣʠʯʠʥ.  
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ʈʠʩ.12. ʆʢʥʦ ʦʩʮʠʣʣʦʛʨʘʬʘ ʩ ʚʳʚʦʜʦʤ ʩʠʛʥʘʣʦʚ ʪʦʢʘ 
 
 

 
 

ʈʠʩ.13. ʆʢʥʦ ʦʩʮʠʣʣʦʛʨʘʬʘ ʩ ʚʳʚʦʜʦʤ ʩʠʛʥʘʣʦʚ ʟʘʜʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 
ʠʥʚʝʨʪʦʨʝ 

 

5.3. ʇʘʥʝʣʴ çʉʚʷʟʴè 

 
ʇʘʥʝʣʴ ʩʚʷʟʴ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʨʝʛʠʩʪʨʘʤ ʧʨʦʮʝʩʩʦʨʘ ʢʦʤʧʣʝʢʪʘ ʩ 

ʮʝʣʴʶ ʟʘʧʠʩʠ/ʩʯʠʪʳʚʘʥʠʷ ʠʭ ʟʥʘʯʝʥʠʡ. ɺʦʟʤʦʞʥʦ ʦʙʨʘʱʝʥʠʝ ʢʘʢ ʢ ʦʜʠʥʦʯʥʳʤ 
ʨʝʛʠʩʪʨʘʤ, ʪʘʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʩʯʠʪʳʚʘʥʠʝ ʙʫʬʝʨʘ ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ. ɼʘʥʥʘʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚʩʝ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ 
ʢʦʤʧʣʝʢʪʘ. ʇʦ ʚʦʧʨʦʩʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʛʠʩʪʨʦʚ 
ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʱʘʪʴʩʷ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʶ.  
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5.4. ʅʘʩʪʨʦʡʢʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʇʂ ʠ ʢʦʤʧʣʝʢʪʦʤ 

 
ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʢʦʤʧʣʝʢʪʦʤ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ USB ʠʣʠ RS232. ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʧʦʨʪ ʇʂ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʙʫʜʫʪ 
ʧʨʦʭʦʜʠʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʮʝʣʝʡ ʢ ʢʦʤʧʣʝʢʪʫ ʧʨʠʣʘʛʘʝʪʩʷ 
ʜʠʩʢ ʩ ʧʨʦʛʨʘʤʤʦʡ ʧʨʦʩʤʦʪʨʘ ʜʣʷ ʇʂ, ʜʨʘʡʚʝʨ ʠ ʪʝʩʪʦʚʳʡ ʧʨʦʰʠʚʦʯʥʳʡ ʬʘʡʣ 
ʜʣʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ.  

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ USB ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʪʴ 
ʜʨʘʡʚʝʨ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʧʫʩʢʘ ʬʘʡʣʘ CDM_setup.exe, ʧʦʩʪʘʚʣʷʝʤʳʤ ʩ 
ʢʦʤʧʣʝʢʪʦʤ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʢʘʙʝʣʴ ʢ 
ʢʦʤʧʣʝʢʪʫ ʠ ʧʦʨʪʫ, ʟʘʪʝʤ ʦʧʨʝʜʝʣʠʪʴ ʥʦʤʝʨ ʧʦʷʚʠʚʰʝʛʦʩʷ ʧʦʨʪʘ ʯʝʨʝʟ ɼʠʩʧʝʪʯʝʨ 
ʫʩʪʨʦʡʩʪʚ (ʩʤ.ʨʠʩ.15).  

 

 
 

ʈʠʩ.15. ɼʠʩʧʝʪʯʝʨ ʫʩʪʨʦʡʩʪʚ ʚ ʩʨʝʜʝ Microsoft Windows XP 
 

ɼʣʷ ʩʣʫʯʘʷ RS232 ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʨʪʳ COM1 ʠʣʠ COM2, ʢʦʪʦʨʳʝ 
ʪʘʢʞʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʯʝʨʝʟ ɼʠʩʧʝʪʯʝʨ ʟʘʜʘʯ.  

ɺʳʙʦʨ ʧʦʨʪʘ ʜʣʷ ʧʨʦʛʨʘʤʤʳ ʧʨʦʩʤʦʪʨʘ ʧʘʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 
ʬʘʡʣ v1867.ini.    ʅʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ ʵʪʦʪ ʬʘʡʣ ʧʨʠ ʧʦʤʦʱʠ ʪʝʢʩʪʦʚʦʛʦ 
ʨʝʜʘʢʪʦʨʘ, ʩʦʜʝʨʞʠʤʦʝ ʜʘʥʥʦʛʦ ʬʘʡʣʘ ʩʣʝʜʫʶʱʝʝ: 

[Port] 
Name=COM1 
Baud=19200 
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Parity=0 
[Station] 
Address=1 
[Data] 
Count=50 
Password=0 
[View] 
SkinName=LikeOperaStyle (internal) 
ʋʢʘʞʠʪʝ ʚ ʧʦʣʝ NAME ʠʤ ̫ ʠʩʧʦʣʴʟʫʝʤʦʛʦ COM-ʧʦʨʪʘ (ʥʘʧʨʠʤʝʨ, NAME 

=ʉʆʄ2, NAME=COM3 ʠ ʪ.ʜ.)., ʩʦʭʨʘʥʠʪʝ ʬʘʡʣ. ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʩʤʦʪʨʘ 
ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʩʚʷʟʠ (ʧʨʠ ʫʩʣʦʚʠʠ ʯʪʦ ʢʦʤʧʣʝʢʪ ʚʢʣʶʯʝʥ, ʢʘʙʝʣʴ ʧʦʜʢʣʶʯʝʥ ʢ 
ʇʂ ʠ ʢʦʤʧʣʝʢʪʫ, ʜʨʘʡʚʝʨ USB ʫʩʪʘʥʦʚʣʝʥ, ʫʢʘʟʘʥʳ ʧʨʘʚʠʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ 
ʥʘʩʪʨʦʡʢʠ ʚ  ʬʘʡʣʝ v1867.ini) ʚ ʝʝ ʥʠʞʥʝʤ ʫʛʣʫ ʙʫʜʝʪ ʚʳʚʝʜʝʥʳ ʩʦʦʙʱʝʥʠʷ 
ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 16.  

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ USB-ʩʦʝʜʠʥʝʥʠʷ ʚʦʟʤʦʞʥʦ ʧʨʝʢʨʘʱʝʥʠʝ 
ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʥʘʛʨʫʟʢʠ ʠ/ʠʣʠ 
ʚʳʩʦʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʧʠʪʘʥʠʷ ʩʠʣʦʚʦʡ ʯʘʩʪʠ ʠʥʚʝʨʪʦʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʝʨʝʩʙʨʦʩʠʪʴ ʧʠʪʘʥʠʝ ʢʦʤʧʣʝʢʪʘ, ʦʪʢʣʶʯʠʪʴ ʠ ʧʦʜʢʣʶʯʠʪʴ ʟʘʥʦʚʦ 
USB-ʢʘʙʝʣʴ, ʨʘʟʥʝʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʣʦʞʝʥʠʝ USB-ʢʘʙʝʣʷ ʠ ʧʨʦʚʦʜʦʚ 
ʧʠʪʘʥʠʷ/ʥʘʛʨʫʟʢʠ, ʧʨʦʚʝʨʠʪʴ ʟʘʟʝʤʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʠ ʪ.ʜ.. 

 
 

 
ʈʠʩ.16. ʀʥʪʝʨʬʝʡʩʥʦʝ ʦʢʥʦ ʚ ʨʝʞʠʤʝ ʩʚʷʟʠ 
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6. ʋʧʨʘʚʣʝʥʠʝ ʩ ʤʝʩʪʥʦʛʦ ʧʦʩʪʘ ʫʧʨʘʚʣʝʥʠʷ 
 

ʆʪʣʘʜʦʯʥʳʡ ʢʦʤʧʣʝʢʪ ʩʦʜʝʨʞʠʪ ʤʝʩʪʥʳʡ ʧʦʩʪ ʫʧʨʘʚʣʝʥʠʷ ʚ ʚʠʜʝ 
ʧʝʨʝʤʝʥʥʦʛʦ ʨʝʟʠʩʪʦʨʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʟʘʜʘʥʠʷ, ʢʥʦʧʦʯʥʦʛʦ ʧʦʩʪʘ 
ʫʧʨʘʚʣʝʥʠʷ, ʩʝʤʠʩʝʛʤʝʥʪʥʦʛʦ ʯʝʪʳʨʝʭʟʥʘʯʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ.  

 
ɼʘʣʴʥʝʡʰʝʝ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʢʦʤʧʣʝʢʪʦʤ ʧʨʠʚʦʜʠʪʩʷ ʜʣʷ 

ʪʝʩʪʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʪʘ.  
 
ʇʝʨʝʤʝʥʥʳʡ ʨʝʟʠʩʪʦʨ. ʇʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʝ ʥʘ ʩʝʤʠʩʝʛʤʝʥʪʥʦʤ 

ʠʥʜʠʢʘʪʦʨʝ (ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʦʪʦʙʨʘʞʘʣʩʷ ʩʘʤʳʡ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ 
ʤʝʥʶ). 

ʂʥʦʧʦʯʥʳʡ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ. ʇʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʤʝʥʶ, 
ʦʪʦʙʨʘʞʘʝʤʦʤ ʥʘ ʩʝʤʠʩʝʛʤʝʥʪʥʦʤ ʠʥʜʠʢʘʪʦʨʝ. ʌʫʥʢʮʠʠ ʢʣʘʚʠʰ, ʧʦʢʘʟʘʥ r ʥʘ 
ʨʠʩ.17.  

 
ʊʘʙʣʠʮʘ 7. ʅʘʟʥʘʯʝʥʠʝ ʢʥʦʧʦʢ 

SA1 ɺʧʨʘʚʦ 

ʋʚʝʣʠʯʝʥʠʝ ʥʦʤʝʨʘ 
ʛʨʫʧʧʳ ʤʝʥʶ, 

ʧʝʨʝʤʝʱʝʥʠʝ ʢ ʩʪʘʨʰʝʤʫ 
ʨʘʟʨʷʜʫ  ʨʝʜʘʢʪʠʨʫʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ 

SA2 ɺʚʦʜ 
ʈʘʩʢʨʳʪʠʝ ʧʘʨʘʤʝʪʨʘ 
ʤʝʥʶ, ʚʚʦʜ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ 

SA3 ɺʣʝʚʦ 

ʋʤʝʥʴʰʝʥʠʝ ʥʦʤʝʨʘ 
ʛʨʫʧʧʳ ʤʝʥʶ, 
ʧʝʨʝʤʝʱʝʥʠʝ ʢ 

ʤʣʘʜʰʝʤʫ ʨʘʟʨʷʜʫ ʧʨʠ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ 

SA4 ɺʚʝʨʭ 

ʇʝʨʝʤʝʱʝʥʠʝ ʢ 
ʩʣʝʜʫʶʱʝʤʫ ʧʘʨʘʤʝʪʨʫ 
ʛʨʫʧʧʳ, ʫʚʝʣʠʯʝʥʠʝ 
ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 

SA5 ɺʥʠʟ 

ʇʝʨʝʤʝʱʝʥʠʝ ʢ 
ʧʨʝʜʳʜʫʱʝʤʫ ʧʘʨʘʤʝʪʨʫ 
ʛʨʫʧʧʳ, ʫʤʝʥʴʰʝʥʠʝ 
ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 

SA6 ʉʙʨʦʩ 
ɺʳʭʦʜ ʠʟ ʨʝʞʠʤʘ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

 
ʉʝʤʠʩʝʛʤʝʥʪʥʳʡ ʯʝʪʳʨʝʭʟʥʘʯʥʳʡ ʠʥʜʠʢʘʪʦʨ.  ʀʩʧʦʣʴʟʫʝʪʩʷ ʪʝʩʪʦʚʦʡ 

ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʚʳʚʦʜʘ ʟʘʜʘʥʠʷ/ʧʨʦʩʤʦʪʨʘ ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 
ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʤʝʥʶ. ʄʝʥʶ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: XX.YY, ʛʜʝ XX ï 
ʥʦʤʝʨ ʛʨʫʧʧʳ, YY ï ʥʦʤʝʨ ʧʘʨʘʤʝʪʨʘ ʚ ʛʨʫʧʧʝ. ʄʝʥʶ ʠʤʝʝʪ 3 ʛʨʫʧʧʳ: 

00.YY ï ʧʦʢʘʟʳʚʘʝʪ ʢʦʦʨʜʠʥʘʪʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʙʝʟ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 
01.YY ï ʧʦʢʘʟʳʚʘʝʪ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʠ ʢʦʤʘʥʜʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʩ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 
02.YY ï ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ, ʩ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝʤ. 
ʅʘ ʩʘʤʦʤ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʤʝʥʶ ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʚʘʝʤʦʝ 
ʧʝʨʝʤʝʥʥʳʤ ʨʝʟʠʩʪʦʨʦʤ ʤʝʩʪʥʦʛʦ ʧʦʩʪʘ ʫʧʨʘʚʣʝʥʠʷ.  



ʆʆʆ çʅʇʌ ʄʝʭʘʪʨʦʥʠʢʘ-ʇʨʦè MCB-01 Rev 1.9 
 

28 

 

XS2

XS1 XP2 XP1

HG1

P2

P5

P3

X7

XP3XP4

P1

P6

P4

XS3

XK1

SA4

SA3SA2SA1

SA5 SA6

HL1 HL2HL3 HL4 HL5

ʀʥʪʝʨʬʝʡʩʥr ʡ ʤʦʜʫʣɹ

InterCard-01

P7
X6X1 X3

XP1

ʉʠʣʦʚʦʡ ʤʦʜʫʣɹ

UniPower-01

X4

1  2

ʍʂ1
1   2   3

1   2   3 1   2   3 1   2   3

X2

1

1
   2

   3

 
ʈʠʩ.17 

 
ʇʦʣʥʳʡ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ ʤʝʥʶ ʤʦʞʥʦ ʫʪʦʯʥʠʪʴ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʢʦʤʧʣʝʢʪʘ.  
ɼʣʷ ʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. ɺ 

ʧʘʨʘʤʝʪʨʝ 01.00 ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʝ 15, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʧʫʩʢʫ ʘʩʠʥʭʨʦʥʥʦʛʦ 
ʜʚʠʛʘʪʝʣʷ ʚ ʩʢʘʣʷʨʥʦʤ ʨʝʞʠʤʝ. ʏʘʩʪʦʪʘ (ʚ ʛʝʨʮʘʭ) ʬʦʨʤʠʨʫʝʤʦʛʦ ʥʘ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ ʟʘʜʘʝʪʩʷ ʚ ʧʘʨʘʤʝʪʨʝ 01.04 (ʠʩʧʦʣʴʟʫʡʪʝ ʯʠʩʣʘ ʠʟ 
ʜʠʘʧʘʟʦʥʘ 0..12, ʩ ʜʘʣʴʥʝʡʰʠʤ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʧʨʦʠʟʦʡʜʝʪ ʫʚʝʣʠʯʝʥʠʝ 
ʩʢʦʣʴʞʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚʧʣʦʪʴ ʜʦ ʦʩʪʘʥʦʚʘ ʨʦʪʦʨʘ). ɿʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 
ʥʘʧʨʷʞʝʥʠʷ (ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ) ʟʘʜʘʝʪʩʷ ʚ ʧʘʨʘʤʝʪʨʝ 01.03, 
ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʚʝʢʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ 2200, ʫʤʝʥʴʰʝʥʠʝ 
ʟʥʘʯʝʥʠʷ ʧʨʠʚʦʜʠʪ ʪʘʢʞʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʣʴʞʝʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚʧʣʦʪʴ ʜʦ ʦʩʪʘʥʦʚʘ ʝʛʦ ʨʦʪʦʨʘ.  ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʳʭ 
ʜʝʡʩʪʚʠʡ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚʨʘʱʝʥʠʝ ʨʦʪʦʨʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, 
ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʢʦʤʧʣʝʢʪʫ ʯʝʨʝʟ ʨʘʟʲʝʤ X3 (ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʣʠʯʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 
ʠʥʚʝʨʪʦʨʝ, ʨʘʟʲʝʤ X1). ɼʣʷ ʦʩʪʘʥʦʚʘ ʜʚʠʛʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʚ ʧʘʨʘʤʝʪʨ 
01.00 ʟʥʘʯʝʥʠʝ 12. 

ɿʘʧʠʩʴ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʫʶ ʧʘʤʷʪʴ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʠ ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʥʦ 
ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʨʝʛʠʩʪʨʘ 02.24, ʟʘʧʠʩʘʚ ʪʫʜʘ ʟʥʘʯʝʥʠʝ ç1è.  

 
ɺʥʠʤʘʥʠʝ! ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʧʫʩʢʦʚ ʧʦʜʘʚʘʡʪʝ ʥʘʧʨʷʞʝʥʠʝ 24 

ʚʦʣʴʪʘ (ʨʘʟʲʝʤ ʍ1). ʅʘʧʨʷʞʝʥʠʝ ʩʚʳʰʝ 24 ʚʦʣʴʪ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʳʭʦʜʫ 
ʜʚʠʛʘʪʝʣʷ ʠʟ ʩʪʨʦʷ.  
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7. ʋʢʘʟʘʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʝ 
 

1. ʆʪʣʘʜʦʯʥʳʡ ʢʦʤʧʣʝʢʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 
ʪʨʝʭʬʘʟʥʳʤʠ ʘʩʠʥʭʨʦʥʥʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʦʩʥʦʚʥʦʛʦ ʪʠʧʘ, 
ʩʠʥʭʨʦʥʥʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ, ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

2. ʂ ʨʘʙʦʪʝ ʜʦʧʫʩʢʘʶʪʩʷ ʣʠʮʘ, ʦʟʥʘʢʦʤʣʝʥʥʳʝ ʩ ʥʘʩʪʦʷʱʠʤ ʦʧʠʩʘʥʠʝʤ. 
3. ɺʩʝ ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ ʩ ʢʦʤʧʣʝʢʪʦʤ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʧʠʪʘʥʠʠ. 
4. ʂʦʤʧʣʝʢʪ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ: 

ʪʝʤʧʝʨʘʪʫʨʘ (25 Ñ 10) ̄ʉ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ (45 ï 80) %. 
5. ʅʝ ʨʘʟʙʠʨʘʡʪʝ ʠ ʥʝ ʧʝʨʝʜʝʣʳʚʘʡʪʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʢʦʤʧʣʝʢʪʘ. ʇʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʙʦʨʢʠ ʠʣʠ ʜʦʨʘʙʦʪʢʠ ʦʙʨʘʱʘʡʪʝʩʴ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʶ. 

6. ʅʝ ʩʦʝʜʠʥʷʡʪʝ ʚʭʦʜʥʳʝ ʮʝʧʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʩ ʚʳʭʦʜʥʳʤʠ ʢʣʝʤʤʘʤʠ U, 
V, W. 

7. ʅʝ ʦʙʨʳʟʛʠʚʘʡʪʝ ʢʦʤʧʣʝʢʪ ʚʦʜʦʡ ʠ ʜʨʫʛʠʤʠ ʞʠʜʢʦʩʪʷʤʠ. 
8. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʠʟ ʧʣʘʪ ʢʦʤʧʣʝʢʪʘ ʠʜʝʪ ʜʳʤ, ʠʩʭʦʜʠʪ ʟʘʧʘʭ ʠʣʠ 
ʥʝʥʦʨʤʘʣʴʥʳʝ ʰʫʤʳ, ʥʝʤʝʜʣʝʥʥʦ ʦʪʢʣʶʯʠʪʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ. 

9. ɽʩʣʠ ʢʦʤʧʣʝʢʪ ʥʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʦʣʛʦʝ ʚʨʝʤʷ, ʦʪʢʣʶʯʠʪʝ 
ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ. 
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8. ʂʦʤʧʣʝʢʪʥʦʩʪʴ 
 

1. ʇʣʘʪʘ ʠʥʚʝʨʪʦʨʘ (ʩʠʣʦʚʦʡ ʤʦʜʫʣʴ UniPower-01). 
2. ʀʥʪʝʨʬʝʡʩʥʘʷ ʧʣʘʪʘ (ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ InterCard-01).  
3. CD-ʜʠʩʢ ʩ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ (ʢʦʥʬʠʛʫʨʘʪʦʨ ʧʘʨʘʤʝʪʨʦʚ), 
ʧʨʦʰʠʚʦʯʥʳʤ ʬʘʡʣʦʤ ʜʣʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ʠ ʜʨʘʡʚʝʨʦʤ USB; 

4. ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ ʧʣʘʪ ʥʘʙʦʨʘ, ʧʘʩʧʦʨʪ). 
5. ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ 24 ʚ/3,2 ɸ 
6. ɼʚʠʛʘʪʝʣʴ ʘʩʠʥʭʨʦʥʥʳʡ 5ɸʀ56ɸ2ʋ3 2710 ʦʙ/ʤʠʥ, 0,18 ʢɺʪ 
7. USB-ʢʘʙʝʣʴ.  

 
ʇʨʠʤʝʯʘʥʠʝ: ʧʨʦʮʝʩʩʦʨʥʘʷ ʧʣʘʪʘ (ʤʦʜʫʣʴ ʨʘʟʨʘʙʦʪʯʠʢʘ) ʧʦʩʪʘʚʣʷʝʪʩʷ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 1867ɺʎ5ʊ ʌɻʋʇ ʅʀʀ ʕʊ (ʛ. ɺʦʨʦʥʝʞ). 
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9. ʂʦʥʪʘʢʪʳ 
 

ʆʆʆ "ʅʇʌ ʄʝʭʘʪʨʦʥʠʢʘ-ʇʨʦ" 
ʛ. ʊʦʤʩʢ ʫʣ. ɹʝʣʠʥʩʢʦʛʦ 51 ʆʬʠʩ 302 
ʊʝʣ.: (3822) 252-842 ʉʦʪ: 8-913-828-1260 
E-Mail: gusev@tpu.ru 
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