
        ʉʧʪʪʡʢʪʣʡʢ ʩʙʠʩʙʚʧʫʰʡʣ ʡ ʨʩʧʡʠʛʧʝʡʫʞʤʵ 
    ʛʴʪʧʣʧʫʞʮʦʧʤʧʜʡʰʦʧʜʧ ʶʤʞʣʫʩʧʦʦʧʜʧ 
ʧʚʧʩʬʝʧʛʙʦʡʸ ʥʡʩʧʛʧʜʧ ʬʩʧʛʦʸ 



ʃʉɹʋʃɹʘ ʁʆʍʇʉʅɹʏʁʘ ʇ ʃʇʅʈɹʆʁʁ 

                                                        ʂʦʤʧʘʥʠʷ ʇʃɸʅɸʈ ʩʦʟʜʘʥʘ ʚ 1992 ʛʦʜʫ  

                ʛʨʫʧʧʦʡ ʠʥʠʮʠʘʪʠʚʥʳʭ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

                                                                                       ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ  

                        ʵʪʦ ʜʨʫʞʥʳʡ ʢʦʣʣʝʢʪʠʚ ʠʟ ʙʦʣʝʝ ʯʝʤ 400 ʩʦʪʨʫʜʥʠʢʦʚ 

           ɿʘ ʚʨʝʤʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʷ ʟʘʧʫʩʪʠʣʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ  

                     ʙʦʣʝʝ 500 ʩʝʨʠʡʥʳʭ ʠʟʜʝʣʠʡ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

    ʉʦʙʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ ʧʨʝʚʳʰʘʶʪ 7000 ʤ2 



ʇʆʈʊʌɽʃʔ ʇʈʆɼʋʂʎʀʀ 

ɺʝʢʪʦʨʥʳʝ ʘʥʘʣʠʟʘʪʦʨʳ ʮʝʧʝʡ (ɺɸʎ)  

ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢ ʥʠʤ 

ʇʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ɺɸʎ 

Å ʄʝʨʳ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʘʥʘʣʠʟʘʪʦʨʦʚ ʮʝʧʝʡ 

Å ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʤʦʜʫʣʠ 

Å ɸʢʩʝʩʩʫʘʨʳ ʜʣʷ ʘʥʘʣʠʟʘʪʦʨʦʚ ʮʝʧʝʡ 

Å ʂʦʤʧʦʥʝʥʪʳ ʉɺʏ-ʪʨʘʢʪʘ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʈʕɸ 

 

 



ʈɽʐɽʅʀʗ ɼʃʗ ɺʉɽʍ ʕʊɸʇʆɺ ɾʀɿʅɽʅʅʆɻʆ ʎʀʂʃɸ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ  
(ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ) ʇʨʦʠʟʚʦʜʩʪʚʦ ʕʢʩʧʣʫʘʪʘʮʠʷ 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʜ ʟʘʜʘʯʫ  

ʆʙʦʨʫʜʦʚʘʥʠʝ  

ʩ ʥʘʠʣʫʯʰʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ  

ʧʦ ʮʝʥʝ/ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʆʙʦʨʫʜʦʚʘʥʠʝ  

ʩ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ  

ʠ ʥʝʚʳʩʦʢʦʡ ʮʝʥʦʡ 

ʂʇɸ (ʢʦʥʪʨʦʣʴʥʦ-

ʧʨʦʚʝʨʦʯʥʘʷ ʘʧʧʘʨʘʪʫʨʘ) 

ʄʥʦʛʦʧʦʨʪʦʚʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʅʦʩʠʤʦʝ  

ʠ ʢʦʤʧʘʢʪʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 



ʐʀʈʆʂʀʁ ʅɸɹʆʈ ʀɿʄɽʈʀʊɽʃʔʅʓʍ ɺʆɿʄʆɾʅʆʉʊɽʁ 

ʀʟʤʝʨʝʥʠʝ  

ʧʘʨʘʤʝʪʨʦʚ ʫʩʠʣʠʪʝʣʝʡ 

ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ  

ʘʥʪʝʥʥ 

ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ  

ʩʤʝʩʠʪʝʣʝʡ / ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ʯʘʩʪʦʪʳ 

ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ  

SMD-ʢʦʤʧʦʥʝʥʪʦʚ 

ʀʟʤʝʨʝʥʠʷ ʚ ʤʤ-ʜʠʘʧʘʟʦʥʝ 

ʀʟʤʝʨʝʥʠʷ ʩ ʠʟʤʝʥʷʝʤʳʤ 

ʠʤʧʝʜʘʥʩʦʤ ʥʘʛʨʫʟʢʠ (Load Pull) 

ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ  

ʤʘʪʝʨʠʘʣʦʚ 

ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʤʥʦʛʦʧʦʣʶʩʥʠʢʦʚ 

ʀʟʤʝʨʝʥʠʷ ʚ ʠʤʧʫʣʴʩʥʳʭ 

ʨʝʞʠʤʘʭ 

ʀʟʤʝʨʝʥʠʝ ʠ ʥʘʩʪʨʦʡʢʘ 

ʧʘʨʘʤʝʪʨʦʚ  

ʧʘʩʩʠʚʥʳʭ ʫʟʣʦʚ 



ʀʟʤʝʨʠʪʝʣʴʥʳʡ 
ʤʦʜʫʣʴ 

ʆʉʆɹɽʅʅʆʉʊʔ: ɺɸʎ ʉ USB-ʀʅʊɽʈʌɽʁʉʆʄ 

ʀʩʩʣʝʜʫʝʤʦʝ 
ʫʩʪʨʦʡʩʪʚʦ 

USB 
ʩʦʝʜʠʥʝʥʠʝ 

ɺʥʝʰʥʠʡ ʇʂ Åɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ 

Åɻʠʙʢʦʩʪʴ ʚʳʙʦʨʘ ʧʣʘʪʬʦʨʤʳ 

(Windows, Linux) 

Åʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

(ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʥʝ ʭʨʘʥʷʪʩʷ  

ʚ ʧʨʠʙʦʨʝ) 

Åɺʦʟʤʦʞʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʣʶʙʳʭ 

ʵʢʨʘʥʦʚ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ 

 

 



ɺɸʈʀɸʅʊ ʉ ʕʂʈɸʅʆʄ ʀ ʂʅʆʇʂɸʄʀé  

ʇʨʦʝʢʪ çɺʠʟʫʤè  

ʨʝʰʝʥʠʝ ʦʪ ʦʜʥʦʛʦ  

ʠʟ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʧʘʨʪʥʝʨʦʚ : 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʙʣʦʢ ʢ ɺɸʎ 

(ʠʥʪʝʛʨʘʮʠʷ ʇʂ, ʜʠʩʧʣʝʷ,  

ʙʣʦʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ  

ʠ ʚʥʝʰʥʝʡ ʢʣʘʚʠʘʪʫʨʳ ʚ ʚʠʜʝ 

ʙʣʦʢʘ ʢʥʦʧʦʢ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ) 



ɺɸʈʀɸʅʊ ɺ ɸɺʊʆʅʆʄʅʆʄ ʀʉʇʆʃʅɽʅʀʀ... 



30+ ʄʆɼɽʃɽʁ ɺɸʎ ɼʃʗ ʈɸɿʃʀʏʅʓʍ ʇʈʀʄɽʅɽʅʀʁ 

ɺʝʢʪʦʨʥʳʝ ʨʝʬʣʝʢʪʦʤʝʪʨʳ CABAN 

ʃʝʛʢʠʝ ʠ ʢʦʤʧʘʢʪʥʳʝ ʧʨʠʙʦʨʳ  

ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʧʦʣʝʚʳʭ  

ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ  

ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʜʦ 4,8 / 6 / 15 / 18 ɻɻʮ    

ɺɸʎ ʩʝʨʠʠ ʂʆʄʇɸʂʊ 

ʐʠʨʦʢʠʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ,  

ʧʨʝʚʦʩʭʦʜʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ,  

ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʨʝʥʠʡ  

ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 4,5 / 6,5 / 8,5 / 9 / 18 / 44 ɻɻʮ 



30+ ʄʆɼɽʃɽʁ ɺɸʎ ɼʃʗ ʈɸɿʃʀʏʅʓʍ ʇʈʀʄɽʅɽʅʀʁ 

ʄʦʜʫʣʠ ʨʘʩʰʠʨʝʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ɺʝʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʮʝʧʝʡ  

ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 54 / 75 / 110 / 178 ɻɻʮ 

ʇʦʜʜʝʨʞʢʘ ʨʝʰʝʥʠʡ ʜʦ 330 ɻɻʮ 

 

ɺɸʎ ʩʝʨʠʠ ʂʆɹɸʃʔʊ 

ʃʫʯʰʝʝ ʟʥʘʯʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ,  

ʩʢʦʨʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ  

ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 9 ʠ 20 ɻɻʮ 



ʉɽʈʀʗ ʇɺʀʇʉ ʉʅʀʄɸɽʊʉʗ ʉ ʇʈʆʀɿɺʆɼʉʊɺɸ 

ɺʝʢʪʦʨʥʳʝ ɸʥʘʣʠʟʘʪʦʨʳ ʎʝʧʝʡ ʩʝʨʠʠ ʆɹɿʆʈ  

ɸʥʘʣʠʟʘʪʦʨʳ ʮʝʧʝʡ, ʩ ʜʠʘʧʘʟʦʥʦʤ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʜʦ 8 ɻɻʮ,  
ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʨʪʦʚ 2 ʠʣʠ 4 

ʉʥʠʤʘʶʪʩʷ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ˉ 37556-08 

ˉ 52992-13 



ɺɽʂʊʆʈʅʓʁ ɸʅɸʃʀɿɸʊʆʈ ʎɽʇɽʁ ʇɺʀʇʉ-103 

ʀʟʤʝʨʠʪʝʣʴ ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʝʨʝʜʘʯʠ ʆɹɿʆʈ-103  

Å ʈʘʟʨʘʙʦʪʢʘ, ʥʘʩʪʨʦʡʢʘ ʠ ʧʨʦʚʝʨʢʘ ʨʘʟʣʠʯʥʳʭ 

ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ  

ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʪʝʥʜʦʚ.  

Å ʀʟʤʝʨʝʥʠʷ S-ʧʘʨʘʤʝʪʨʦʚ ʯʝʪʳʨʝʭʧʦʣʶʩʥʠʢʦʚ ʚ ʜʠʘʧʘʟʦʥʝ 

ʯʘʩʪʦʪ ʦʪ 0,3 ʜʦ1500 ʄɻʮ 

 



ɺɽʂʊʆʈʅʓɽ ʈɽʌʃɽʂʊʆʄɽʊʈʓ ʉɽʈʀʀ CABAN 

Å ʇʨʦʚʝʨʢʘ, ʥʘʩʪʨʦʡʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʘʥʪʝʥʥʦ-ʬʠʜʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ (ɸʌʋ) 

Å ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʠʟʤʝʨʷʝʤʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʙʝʟ ʉɺʏ ʢʘʙʝʣʷ 

Å ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʧʨʦʪʦʢʦʣʘʤ COM, TCP/IP Socket 

Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʨʝʬʣʝʢʪʦʤʝʪʨʦʚ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ S11, |S21|, |S12|, S22 

Å ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʦʪ -10 Áʉ ʜʦ +50 Áʉ 

ˉ 71037-18,  

     57695-14 



ɺʆɿʄʆɾʅʆʉʊʀ ʀɿʄɽʈɽʅʀʗ ʇɸʈɸʄɽʊʈʆɺ ɸʅʊɽʅʅ 

Å ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʟʘ ʩʯʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʟʤʝʨʷʝʤʦʤʫ 

ʫʩʪʨʦʡʩʪʚʫ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʉɺʏ-ʢʘʙʝʣʝʡ 

Å ʀʟʤʝʨʝʥʠʷ ʢʘʢ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʪʘʢ ʠ ʥʘ ʦʙʲʝʢʪʘʭ 

Å ʋʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʢʘʣʠʙʨʦʚʢʫ 

Å ʉʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

Å ɺʦʟʤʦʞʥʦʩʪʴ ʤʫʣʴʪʠʧʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ 

Å ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʀʟʤʝʨʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ: S11, ʧʦʪʝʨʠ ʚ ʢʘʙʝʣʝ 



ɺʆɿʄʆɾʅʆʉʊʀ ʀɿʄɽʈɽʅʀʗ ʇɸʈɸʄɽʊʈʆɺ ɸʅʊɽʅʅ 

ʀʟʤʝʨʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ: S11, ʧʦʪʝʨʠ ʚ ʢʘʙʝʣʝ 

Å ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʟʘ ʩʯʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʟʤʝʨʷʝʤʦʤʫ 

ʫʩʪʨʦʡʩʪʚʫ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʉɺʏ-ʢʘʙʝʣʝʡ 

Å ʀʟʤʝʨʝʥʠʷ ʢʘʢ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʪʘʢ ʠ ʥʘ ʦʙʲʝʢʪʘʭ 

Å ʋʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʢʘʣʠʙʨʦʚʢʫ 

Å ʉʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

Å ɺʦʟʤʦʞʥʦʩʪʴ ʤʫʣʴʪʠʧʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ 

Å ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 



ʄʅʆɻʆʇʆʈʊʆɺʓɽ ʀɿʄɽʈɽʅʀʗ 

ɼʠʧʣʝʢʩʦʨʳ, ʜʝʣʠʪʝʣʠ, ʩʫʤʤʘʪʦʨʳ, ʘʥʪʝʥʥʳʝ ʨʝʰʝʪʢʠ 

Å ʠʟʤʝʨʝʥʠʷ ʢʘʢ ʤʦʜʫʣʷ ʠ ʬʘʟʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ  

Sxx ʪʘʢ ʠ ʩʢʘʣʷʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʜʘʯʠ |Sij| ʠ |Sji| 

ʤʝʞʜʫ ʣʶʙʦʡ ʧʘʨʦʡ ʨʝʬʣʝʢʪʦʤʝʪʨʦʚ 

Å ʇʆ RNVNA ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦ 16 

ʨʝʬʣʝʢʪʦʤʝʪʨʦʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʦʜʥʦʤʫ USB ʢʦʥʪʨʦʣʣʝʨʫ 



ɺɽʂʊʆʈʅʓɽ ɸʅɸʃʀɿɸʊʆʈʓ ʎɽʇɽʁ ʉɽʈʀʀ ʁʉʁɽʁʌʅ 

ʄʥʦʛʦʧʦʨʪʦʚʳʡ ɺʝʢʪʦʨʥʳʡ ɸʥʘʣʠʟʘʪʦʨ ʎʝʧʝʡ SN9000 

Å ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ: ʦʪ 0,3 ʄɻʮ ʜʦ 9,0 ɻɻʮ 

Å ʂʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʨʪʦʚ: 6, 8, 10, 12, 14, 16  

Å ʀʟʤʝʨʝʥʠʝ ʧʦʣʥʦʡ ʤʘʪʨʠʮʳ S-ʧʘʨʘʤʝʪʨʦʚ  

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʤʘʪʨʠʮ 

Å ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ:  

ʬʘʟʠʨʦʚʘʥʥʳʝ ʘʥʪʝʥʥʳʝ ʨʝʰʝʪʢʠ 

ʘʥʪʝʥʥʳʝ ʢʦʤʤʫʪʘʪʦʨʳ 

ʤʥʦʛʦʜʠʘʧʘʟʦʥʥʳʝ ʘʥʪʝʥʥʳ 

ʚʭʦʜʥʳʝ ʢʘʩʢʘʜʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʛʥʘʣʘ  

Å ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʨʧʫʩʘ  

(ʥʘʩʪʦʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ/ʤʦʥʪʘʞ ʚ ʩʪʦʡʢʫ 19ò) 

Å ʋʜʦʙʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʨʪʦʚ  

Å ʇʦʜʜʝʨʞʢʘ ʆʉ Windows/Linux 

 



ɺɽʂʊʆʈʅʓɽ ɸʅɸʃʀɿɸʊʆʈʓ ʎɽʇɽʁ ʉɽʈʀʀ ʃʇʅʈɹʃʋ 

ɺʝʢʪʦʨʥʳʡ ɸʥʘʣʠʟʘʪʦʨ ʎʝʧʝʡ S7530  

ʫʧʰʦʴʞ ʡʠʥʞʩʞʦʡʸ ʨʙʩʙʥʞʫʩʧʛ ʬʪʫʩʧʢʪʫʛ ʛ ʫʩʙʣʫʞ 75 ʇʥ  

Å ʇʨʦʚʝʨʢʘ, ʥʘʩʪʨʦʡʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʪʝʥʜʦʚ 

Å ʇʦʜʜʝʨʞʢʘ ʆʉ Windows/Linux 

Å ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʧʨʦʪʦʢʦʣʘʤ COM, TCP/IP Socket 

Å ʄʘʣʳʝ ʛʘʙʘʨʠʪʳ ʠ ʚʝʩ: 297 x 160 x 44 ʤʤ / 1.7 ʢʛ 

 



ɺɽʂʊʆʈʅʓɽ ɸʅɸʃʀɿɸʊʆʈʓ ʎɽʇɽʁ ʉɽʈʀʀ ʃʇʅʈɹʃʋ 

ɺʝʢʪʦʨʥʳʝ ɸʥʘʣʠʟʘʪʦʨʳ ʎʝʧʝʡ S50x5  

ʨʩʧʡʠʛʧʝʡʫʞʤʵʦʧʪʫʵ ʤʙʚʧʩʙʫʧʩʦʧʜʧ ʨʩʡʚʧʩʙ ʛ ʣʧʥʨʙʣʫʦʧʥ ʣʧʩʨʬʪʞ  

Å ʇʨʦʚʝʨʢʘ, ʥʘʩʪʨʦʡʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʪʝʥʜʦʚ 

Å ɺʩʪʨʦʝʥʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʘʥʘʣʠʟ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʠʟʤʝʨʝʥʠʝ 

ʩʤʝʩʠʪʝʣʝʡ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ 

Å ʇʦʜʜʝʨʞʢʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʣʘʛʠʥʦʚ: ʫʯʝʪ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʦʩʥʘʩʪʢʠ (AFR) 

Å ʇʦʜʜʝʨʞʢʘ ʆʉ Windows/Linux 

Å ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʧʨʦʪʦʢʦʣʘʤ COM, TCP/IP Socket 

Å ʄʘʣʳʝ ʛʘʙʘʨʠʪʳ ʠ ʚʝʩ: 297 x 160 x 44 ʤʤ / 1.7 ʢʛ 

 
ˉ 87310-22 



ɺɽʂʊʆʈʅʓɽ ɸʅɸʃʀɿɸʊʆʈʓ ʎɽʇɽʁ ʉɽʈʀʀ ʃʇʅʈɹʃʋ 

ɺʝʢʪʦʨʥʳʡ ɸʥʘʣʠʟʘʪʦʨ ʎʝʧʝʡ S50180  

ʨʞʩʛʴʢ ɻɹʏ ʈʄɹʆɹʉ ʪ ʡʦʫʞʜʩʡʩʧʛʙʦʦʴʥ ʩʞʟʡʥʧʥ ʡʥʨʬʤʵʪʦʴʮ ʡʠʥʞʩʞʦʡʢ  

Å ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʫʩʪʨʦʡʩʪʚ 

Å ʆʧʮʠʷ ʠʤʧʫʣʴʩʥʳʭ ʠʟʤʝʨʝʥʠʡ  

Å ɺʩʪʨʦʝʥʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʘʥʘʣʠʟ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʠʟʤʝʨʝʥʠʝ 

ʩʤʝʩʠʪʝʣʝʡ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ 

Å ʇʦʜʜʝʨʞʢʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʣʘʛʠʥʦʚ: ʫʯʝʪ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʦʩʥʘʩʪʢʠ (AFR) 

Å ʇʦʜʜʝʨʞʢʘ ʆʉ Windows/Linux 

Å ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʧʨʦʪʦʢʦʣʘʤ COM, TCP/IP Socket 

Å ʄʘʣʳʝ ʛʘʙʘʨʠʪʳ ʠ ʚʝʩ: 360 x 200 x 65 ʤʤ / 3.8 ʢʛ 

 

ˉ 82102-21 



ɺɽʂʊʆʈʅʓɽ ɸʅɸʃʀɿɸʊʆʈʓ ʎɽʇɽʁ ʉɽʈʀʀ ʃʇʅʈɹʃʋ 

ɺʝʢʪʦʨʥʳʡ ɸʥʘʣʠʟʘʪʦʨ ʎʝʧʝʡ S50180  

ʨʞʩʛʴʢ ɻɹʏ ʈʄɹʆɹʉ ʪ ʡʦʫʞʜʩʡʩʧʛʙʦʦʴʥ ʩʞʟʡʥʧʥ ʡʥʨʬʤʵʪʦʴʮ ʡʠʥʞʩʞʦʡʢ  

ʆʧʮʠʷ ʠʤʧʫʣʴʩʥʳʭ ʠʟʤʝʨʝʥʠʡ:  

Å ʏʝʪʳʨʝ ʚʩʪʨʦʝʥʥʳʭ ʛʝʥʝʨʘʪʦʨʘ ʠʤʧʫʣʴʩʦʚ  

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʫʣʷʪʦʨʘʤʠ ʠ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

Å ɼʚʘ ʚʩʪʨʦʝʥʥʳʭ ʠʤʧʫʣʴʩʥʳʭ ʤʦʜʫʣʷʪʦʨʘ  

ʚ ʪʨʘʢʪʘʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʨʪʦʚ 

Å ʈʝʞʠʤʳ ʠʟʤʝʨʝʥʠʡ: çʊʦʯʢʘ ʚ ʠʤʧʫʣʴʩʝè,  

çʇʨʦʬʠʣʴ ʠʤʧʫʣʴʩʘè, çɸʩʠʥʭʨʦʥʥʳʡ ʠʤʧʫʣʴʩʥʳʡ ʨʝʞʠʤè  

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʄʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ 200 ʥʩ   

ɺʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ ʨʘʜʠʦʠʤʧʫʣʴʩʘ 50 ʥʩ 

ɼʠʘʧʘʟʦʥ ʫʩʪʘʥʦʚʢʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʟʘʜʝʨʞʢʠ ʦʪ 100 ʥʩ ʜʦ 1 ʩ, ʰʘʛ 100 ʥʩ 

ʈʘʟʨʝʰʝʥʠʝ ʚ ʨʝʞʠʤʝ çʧʨʦʬʠʣʴ ʠʤʧʫʣʴʩʘè 4 ʤʢʩ 



ɺɽʂʊʆʈʅʓɽ ɸʅɸʃʀɿɸʊʆʈʓ ʎɽʇɽʁ ʉɽʈʀʀ ʃʇʅʈɹʃʋ 

ˉ 88573-23 

ɺʝʢʪʦʨʥʳʝ ɸʥʘʣʠʟʘʪʦʨʳ ʎʝʧʝʡ S50244, S50444  

ʛʴʪʧʣʙʸ ʛʞʩʮʦʸʸ ʜʩʙʦʡʯʙ ʝʡʙʨʙʠʧʦʙ ʩʙʚʧʰʡʮ ʰʙʪʫʧʫ 

ʱʡʩʧʣʡʢ ʝʡʦʙʥʡʰʞʪʣʡʢ ʝʡʙʨʙʠʧʦ  

ʛʴʪʧʣʙʸ ʪʣʧʩʧʪʫʵ ʡʠʥʞʩʞʦʡʢ 

Å ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʫʩʪʨʦʡʩʪʚ 

Å ɺʩʪʨʦʝʥʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʘʥʘʣʠʟ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʠʟʤʝʨʝʥʠʝ 

ʩʤʝʩʠʪʝʣʝʡ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ 

Å ʇʦʜʜʝʨʞʢʘ ʨʝʞʠʤʘ ʠʤʧʫʣʴʩʥʳʭ ʠʟʤʝʨʝʥʠʡ  

Å ʇʦʜʜʝʨʞʢʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʣʘʛʠʥʦʚ: ʫʯʝʪ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʦʩʥʘʩʪʢʠ (AFR) 

Å ʇʦʜʜʝʨʞʢʘ ʆʉ Windows/Linux 

Å ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʧʨʦʪʦʢʦʣʘʤ COM, TCP/IP Socketè  



ɺɽʂʊʆʈʅʓɽ ɸʅɸʃʀɿɸʊʆʈʓ ʎɽʇɽʁ ʉɽʈʀʀ ʃʇʅʈɹʃʋ 

ʇʘʨʘʤʝʪʨ ʉʪʘʥʜʘʨʪʥʳʡ ʅʘʥʦʩʝʢʫʥʜʥʳʡ 

ʄʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ 1 ʤʢʩ 20 ʥʩ 

ɺʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ ʨʘʜʠʦʠʤʧʫʣʴʩʘ 250 ʥʩ 5 ʥʩ 

ʇʦʜʘʚʣʝʥʠʝ ʚ ʧʘʫʟʝ > 120 ʜɹ 35 ʜɹ 

ʈʘʟʨʝʰʝʥʠʝ ʚ ʨʝʞʠʤʝ çʧʨʦʬʠʣʴ ʠʤʧʫʣʴʩʘè 100 ʥʩ 

ɺʝʢʪʦʨʥʳʝ ɸʥʘʣʠʟʘʪʦʨʳ ʎʝʧʝʡ S50244, S50444  

ʩʙʪʱʡʩʞʦʦʴʞ ʛʧʠʥʧʟʦʧʪʫʡ ʩʞʟʡʥʙ ʡʥʨʬʤʵʪʦʴʮ ʡʠʥʞʩʞʦʡʢ (ʧʨʯʡʸ PLS): 

Å ʉʝʤʴ ʚʩʪʨʦʝʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʠʤʧʫʣʴʩʦʚ  

Å ʅʘʙʦʨ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʣʴʪʨʦʚ ʇʏ: 3ʄɻʮ, 5ʄɻʮ, 7.5ʄɻʮ, 10ʄɻʮ 

Å ɼʚʘ ʚʠʜʘ ʚʩʪʨʦʝʥʥʳʭ ʠʤʧʫʣʴʩʥʳʭ ʤʦʜʫʣʷʪʦʨʦʚ ʚ ʪʨʘʢʪʘʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʨʪʦʚ: 

ʩʪʘʥʜʘʨʪʥʳʡ ʠ ʥʘʥʦʩʝʢʫʥʜʥʳʡ; 

Å ʈʝʞʠʤʳ ʠʟʤʝʨʝʥʠʡ: çʊʦʯʢʘ ʚ ʠʤʧʫʣʴʩʝè, çʇʨʦʬʠʣʴ ʠʤʧʫʣʴʩʘè,  

Å çʆʪ ʠʤʧʫʣʴʩʘ ʢ ʀʤʧʫʣʴʩʫè, çʋʩʨʝʜʥʝʥʠʝ ʠʤʧʫʣʴʩʘè; 

Å ʌʫʥʢʮʠʷ çʧʨʦʛʨʘʤʤʥʦʝ ʩʪʨʦʙʠʨʦʚʘʥʠʝè ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ  

 



ʃʠʜʠʨʫʶʱʠʝ ʚ ʦʪʨʘʩʣʠ ʧʦʢʘʟʘʪʝʣʠ  

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠ ʩʢʦʨʦʩʪʠ ʠʟʤʝʨʝʥʠʡ  

ʜʣʷ ʧʨʝʮʠʟʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʮʝʧʝʡ 

ˉ 65960-16 

ɺɽʂʊʆʈʅʓɽ ɸʅɸʃʀɿɸʊʆʈʓ ʎɽʇɽʁ ʉɽʈʀʀ ʃʇɺɹʄʕʋ 



Å ʅʘʠʚʳʩʰʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ( ʜʦ Ñ0,1 ʜɹ / Ñ1Á ʜʣʷ ʂʇ) 

Å ɼʦ 2 ʚʩʪʨʦʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʠʛʥʘʣʦʚ   

Å ʇʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʦʧʦʨʥʳʤ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʧʨʠʝʤʥʠʢʘʤ 

Å ʀʥʪʝʨʬʝʡʩʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʩʰʠʨʠʪʝʣʝʡ ʯʘʩʪʦʪʳ ʜʦ 178 ɻɻʮ 

Å ʇʦʜʜʝʨʞʢʘ ʆʉ Windows/Linux 

Å ʉʪʘʥʜʘʨʪʥʳʡ ʛʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ: 3 ʛʦʜʘ 

 

ˉ 65960-16 

ɺɽʂʊʆʈʅʓɽ ɸʅɸʃʀɿɸʊʆʈʓ ʎɽʇɽʁ ʉɽʈʀʀ ʃʇɺɹʄʕʋ 

ʃʠʜʠʨʫʶʱʠʝ ʚ ʦʪʨʘʩʣʠ ʧʦʢʘʟʘʪʝʣʠ  

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠ ʩʢʦʨʦʩʪʠ ʠʟʤʝʨʝʥʠʡ  

ʜʣʷ ʧʨʝʮʠʟʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʮʝʧʝʡ 



ʀɿʄɽʈʀʊɽʃʔʅɸʗ ʉʀʉʊɽʄɸ ʃʇɺɹʄʕʋ FX 

ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ ɺɸʎ ʉ42xx / ʉ44xx  

ʠ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ TFE1854 

Å ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ: ʦʪ 18 ʜʦ 54 ɻɻʮ  

Å ʊʠʧ ʩʦʝʜʠʥʠʪʝʣʷ: NMD 1.85 ʤʤ  

Å ɺʳʥʝʩʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʥʘ ʨʘʩʩʪʦʷʥʠʷ 

Å ʆʩʥʦʚʥʳʝ ʠʟʤʝʨʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ: 

Å S-ʧʘʨʘʤʝʪʨʳ  

Å ɸʥʘʣʠʟ ʠ ʬʠʣʴʪʨʘʮʠʷ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ  

Å ɹʘʣʘʥʩʥʳʝ ʠʟʤʝʨʝʥʠʷ 

Å ʀʟʤʝʨʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʩ ʧʝʨʝʥʦʩʦʤ ʯʘʩʪʦʪʳ 

Å ɸʥʪʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʅʧʝʬʤʵ TFE1854 

ˉ 87316-22 



ʈɸʉʐʀʈɽʅʀɽ ʏɸʉʊʅʆɻʆ ɼʀɸʇɸɿʆʅɸ 

ʄʦʜʫʣʠ ʨʘʩʰʠʨʝʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʄʈʏɼ) ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʬʠʣʴʪʨʦʚ, ʚ ʘʥʪʝʥʥʳʭ 

ʠʟʤʝʨʝʥʠʷʭ ʠ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʥʘ ʟʦʥʜʦʚʳʭ ʩʪʘʥʮʠʷʭ (on-wafer).  

ɼʦʩʪʫʧʥʳ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʩʠʛʥʘʣʦʤ ʠ ʩ ʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʥʝʩʫʱʝʡ. 

 

ɸʚʪʦʥʦʤʥʘʷ ʨʘʙʦʪʘ ʤʦʜʫʣʝʡ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ, ʙʝʟ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʘʥʘʣʠʟʘʪʦʨʫ ʮʝʧʝʡ ʤʦʜʫʣʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ. 

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ 

Å ʆʪ 18 ʜʦ 54 ɻɻʮ (TFE1854) 

ʨʘʙʦʪʘʝʪ ʩʦ ʚʩʝʤʠ ɺɸʎ ʩʝʤʝʡʩʪʚʘ ʂʆɹɸʃʔʊ 
 

Åɺɽʂʊʆʈ 50-75 ɻɻʮ 

Åɺɽʂʊʆʈ 75-110 ɻɻʮ 

Åɺɽʂʊʆʈ 110-170 ɻɻʮ (ʣʝʪʦ 2024) 

ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʩ 20 ɻɻʮ ɺɸʎ ʩʝʤʝʡʩʪʚʘ ʂʆɹɸʃʔʊ 

 



ʅʆɺʓɽ ʄʆɼʋʃʀ ʈɸʉʐʀʈɽʅʀʗ ʏɸʉʊʅʆɻʆ ɼʀɸʇɸɿʆʅɸ 

ʄʈʏɼ ʩʝʨʠʠ ɺɽʂʊʆʈ (ɺɽʂʊʆʈ-ɸ) :  

Å ʈʘʩʰʠʨʝʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ C4x20 ʜʦ 178 ɻɻʮ 

Å ɼʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ: ʜʦ 130 ʜɹ 

Å ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ: ʜʦ 14 ʜɹʤ 

Å ʉʝʨʠʷ ɺɽʂʊʆʈ-ɸ ʠʤʝʝʪ ʵʣʝʢʪʨʦʥʥʳʡ ʘʪʪʝʥʶʘʪʦʨ  

(ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʢʠ ʦʪ 0 ʜʦ -40 ʜɹ)  

+ 

ʄʦʜʝʣʴ ʊʠʧ ʩʦʝʜʠʥʠʪʝʣʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʦʨʪʘ 

ɺɽʂʊʆʈ 50 ï 75 ɻɻʮ WR15, UG-385/U 

ɺɽʂʊʆʈ 75 ï 110 ɻɻʮ WR10, UG-387/U-M 

ɺɽʂʊʆʈ 110 ï 170 ɻɻʮ WR6, UG-387/U-M 



ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ 

S2VNA  

ʜʣʷ ʨʘʙʦʪʳ ʩ 2-ʧʦʨʪʦʚʳʤʠ 

ʘʥʘʣʠʟʘʪʦʨʘʤʠ ʮʝʧʝʡ ʩʝʨʠʡ  

ʆɹɿʆʈ, ʂʆʄʇɸʂʊ, ʂʆɹɸʃʔʊ 

(Windows, Linux) 

VNA Performance Test 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʢʠ ʠ ʢʘʣʠʙʨʦʚʢʠ  

ɺɸʎ ʇʃɸʅɸʈ  

ʩ ʪʨʝʙʫʝʤʳʤ ʢʦʤʧʣʝʢʪʦʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ  

ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

S4VNA  

ʜʣʷ ʨʘʙʦʪʳ ʩ 4-ʧʦʨʪʦʚʳʤʠ 

ʘʥʘʣʠʟʘʪʦʨʘʤʠ ʮʝʧʝʡ ʩʝʨʠʡ  

ʆɹɿʆʈ, ʂʆʄʇɸʂʊ, ʂʆɹɸʃʔʊ 

(Windows, Linux) 

SNVNA  

ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʥʦʛʦʧʦʨʪʦʚʳʤʠ 

ʘʥʘʣʠʟʘʪʦʨʘʤʠ ʮʝʧʝʡ  

ʩʝʨʠʠ ʀʈʀɼʀʋʄ  

(Windows) 

RVNA  

ʜʣʷ ʨʘʙʦʪʳ  

ʩ ʨʝʬʣʝʢʪʦʤʝʪʨʘʤʠ  

ʩʝʨʠʠ CABAN  

(Windows, Linux) 



ɼʆʇʆʃʅʀʊɽʃʔʅʓɽ ʆʇʎʀʀ 

ʇʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ɺɸʎ 
 

ɸʧʧʘʨʘʪʥʳʝ ʦʧʮʠʠ : 

VISUM ï ʚʥʝʰʥʠʡ ʙʣʦʢ ʩ ʵʢʨʘʥʦʤ, ʇʂ ʠ ʢʣʘʚʠʘʪʫʨʦʡ ʥʘ ʚʥʝʰʥʝʡ ʧʘʥʝʣʠ 

AUX ï ʚʩʪʨʦʝʥʥʳʡ 2-ʢʘʥʘʣʴʥʳʡ ʚʦʣʴʪʤʝʪʨ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʇʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʦʧʮʠʠ : 

NF ï ʠʟʤʝʨʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʰʫʤʘ   

ʇʨʦʛʨʘʤʤʥʳʝ ʦʧʮʠʠ : 

AFR ï ʠʩʢʣʶʯʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʦʩʥʘʩʪʢʠ (ʨʘʥʝʝ ʇʈ-002)  

TD ï ʘʥʘʣʠʟ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ 

MXR ï ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

PLS ï ʠʤʧʫʣʴʩʥʳʝ ʠʟʤʝʨʝʥʠʷ 



ʀɿʄɽʈɽʅʀʗ ʂʆʕʌʌʀʎʀɽʅʊɸ ʐʋʄɸ 

NF - ʥʦʚʘʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʘʷ ʦʧʮʠʷ  

Åʠʟʤʝʨʝʥʠʝ ʂʰ ʜʦ 9 ʠʣʠ 20 ɻɻʮ 

ʤʝʪʦʜ Y-ʬʘʢʪʦʨ 

ʤʝʪʦʜ Y-ʬʘʢʪʦʨ ʩ ʫʯʝʪʦʤ ʵʬʬʝʢʪʘ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʚ ʪʨʘʢʪʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʫʤʦʚʦʛʦ ʩʠʛʥʘʣʘ 

Åʧʦʜʜʝʨʞʢʘ ʤʝʪʦʜʘ çʭʦʣʦʜʥʦʛʦè ʠʩʪʦʯʥʠʢʘ (ʣʝʪʦ 2024) 

 

ʉʦʩʪʘʚ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʩʪʝʥʜʘ: 

Åɺɸʎ ʩʝʤʝʡʩʪʚʘ ʂʆɹɸʃʔʊ 

Å ʚʥʝʰʥʠʡ ʙʣʦʢ ʧʨʝʜʫʩʠʣʠʪʝʣʷ AMP-xx-LSU ʠ ʛʝʥʝʨʘʪʦʨ ʰʫʤʘ  

(ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʥʝ ʚʭʦʜʠʪ) 

Å NF - ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʇʆ (ʤʘʩʪʝʨ ʢʘʣʠʙʨʦʚʦʢ ʠ ʠʟʤʝʨʝʥʠʡ) 

 

 

 

ʉʦʩʪʘʚʣʷʶʱʘʷ ʧʦʛʨʝʰʥʦʩʪʠ 
ʆʮʝʥʢʘ 

ʧʦʛʨʝʰʥʦʩʪʠ 

ɻʐ, ENR=15 ʜɹ, ʂʉɺʅ ʥʝ ʙʦʣʝʝ 1,25 Ñ 0,15 ʜɹ 

ʃʠʥʝʡʥʦʩʪʴ ʧʨʠʝʤʥʠʢʘ ɺɸʎ,  

ʂʰ ʥʝ ʙʦʣʝʝ 10 ʜɹ, ʂʉɺʅ ʥʝ ʙʦʣʝʝ 2,0 
Ñ 0,05 ʜɹ 

ʇʘʨʘʟʠʪʥʳʝ ʢʘʥʘʣʳ ʧʨʠʝʤʘ Ñ 0,1 ʜɹ 

ɿʝʨʢʘʣʴʥʳʡ ʢʘʥʘʣ ʧʨʠʝʤʘ Ñ 0,15 ʜɹ 

DUT (ʂʰ=1 ʜɹ, ʂʫ=10 ʜɹ, ʂʉɺʅ ʥʝ ʙʦʣʝʝ 2,0)   

ʅʝʠʩʢʣʶʯʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ  

ʠʟ-ʟʘ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ 
Ñ 0,05 ʜɹ 

ɺʣʠʷʥʠʝ ʰʫʤʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ Ñ 0,1 ʜɹ 

ʉʣʫʯʘʡʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ Ñ 0,15 ʜɹ 

ʉʫʤʤʘʨʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ Ñ 0,3 ʜɹ 



ʀɿʄɽʈɽʅʀʗ ʂʆʕʌʌʀʎʀɽʅʊɸ ʐʋʄɸ 

ʉʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʇʆ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʰʫʤʘ: 

Å ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʧʨʠʝʤʥʠʢ (ɺɸʎ ʩʝʤʝʡʩʪʚʘ ʂʆɹɸʃʔʊ)  

Å ɺʥʝʰʥʠʡ ʙʣʦʢ ʧʨʝʜʫʩʠʣʠʪʝʣʷ AMP-xx-LSU  

Å ɻʝʥʝʨʘʪʦʨ ʰʫʤʘ (ʦʧʮʠʦʥʘʣʴʥʦ, ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʥʝ ʚʭʦʜʠʪ) 

Å ʊʝʨʤʦʨʝʟʠʩʪʦʨ (ʦʧʮʠʦʥʘʣʴʥʦ, ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʥʝ ʚʭʦʜʠʪ) 

Å ʇʨʦʛʨʘʤʤʘ NF, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɺɸʎ S2VNA/S4VNA 

NF - ʥʦʚʘʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʘʷ ʦʧʮʠʷ 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʨʦʚʝʨʢʠ ʫʩʠʣʠʪʝʣʴʥʳʭ  

ʠ ʧʨʠʝʤʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ,  

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʪʝʥʜʘʭ 

Åʠʟʤʝʨʝʥʠʝ ʂʰ ʜʦ 9 ʠʣʠ 20 ɻɻʮ 

ʤʝʪʦʜ Y-ʬʘʢʪʦʨ 

ʤʝʪʦʜ Y-ʬʘʢʪʦʨ ʩ ʫʯʝʪʦʤ ʵʬʬʝʢʪʘ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʚ ʪʨʘʢʪʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʫʤʦʚʦʛʦ ʩʠʛʥʘʣʘ 





ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ɺɸʎ 
 

Åʆʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

Åɸʵʨʦʢʦʩʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

Åʄʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ 

Åʂʘʙʝʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

Åʄʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ 

Åʆʭʨʘʥʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

Åʄʝʜʠʮʠʥʩʢʘʷ ʪʝʭʥʠʢʘ 

Åʆʙʨʘʟʦʚʘʥʠʝ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ  

ɺʏ ʠ ʉɺʏ ʫʩʪʨʦʡʩʪʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ  

ʠ ʜʨʫʛʠʝ ʠʟʤʝʨʝʥʠʷ 



ʉʊɽʅɼ ʂʆʅʊʈʆʃʗ ʀ ʂɸʃʀɹʈʆɺʂʀ ʇʇʄ 
 
ʊʝʩʪʠʨʦʚʘʥʠʝ 

ʂʘʣʠʙʨʦʚʢʘ 

Å ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ 

Å ʂʇɼ 

Å ʊʦʢ ʧʦʪʨʝʙʣʝʥʠʷ 

Å ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ 

Å ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ 

Å 64 ʩʦʩʪʦʷʥʠʷ ʬʘʟʦʚʨʘʱʘʪʝʣʝʡ ʥʘ 6 ʯʘʩʪʦʪʘʭ 

Å 64 ʩʦʩʪʦʷʥʠʷ ʬʘʟʦʚʨʘʱʘʪʝʣʝʡ ʜʣʷ 32-ʭ ʩʦʩʪʦʷʥʠʡ 

ʘʪʪʝʥʶʘʪʦʨʘ ʥʘ 6 ʯʘʩʪʦʪʘʭ 



ɺɸʎ ɺ ʄʀʂʈʆʕʃɽʂʊʈʆʅʀʂɽ 
 
ʀʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ɺʏ ʠ ʉɺʏ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ 

Åʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 

Åʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ 

Åʚʘʣʠʜʘʮʠʷ ʢʦʤʧʦʥʝʥʪʥʦʡ ʙʘʟʳ 

ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ 

ʧʨʠʝʤʢʘ 

ʭʘʨʘʢʪʝʨʠʟʘʮʠʷ (ʦʧʠʩʘʥʠʝ) 

 
 

 



ʂʆʄʇʃɽʂʉʅʓɽ ʈɽʐɽʅʀʗ ɼʃʗ ɺʏ ʀ ʉɺʏ ʋʉʊʈʆʁʉʊɺ 

¸ ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʨʝʥʠʡ 

¸ ʇʨʦʚʝʜʝʥʠʝ ʢʘʣʠʙʨʦʚʢʠ 

¸ ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʤʝʨʝʥʠʡ 

ɿʦʥʜʦʚʳʝ ʩʪʘʥʮʠʠ 

ʈʫʯʥʳʝ  

ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ  

ʂʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ 

ɺʝʢʪʦʨʥʳʝ ʘʥʘʣʠʟʘʪʦʨʳ ʮʝʧʝʡ  

ʄʦʜʫʣʠ ʨʘʩʰʠʨʝʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɸʢʩʝʩʩʫʘʨʳ 

ɺʏ-ʛʦʣʦʚʢʠ 

ʂʘʣʠʙʨʦʚʦʯʥʳʝ 

ʧʣʘʩʪʠʥʳ 

ʇʨʦʙ-ʢʘʨʪʳ 

(ʋʂʌ) 

ʂʘʙʝʣʠ ʠ ʘʜʘʧʪʝʨʳ 

ʇʨʦʯʠʝ ʧʨʠʙʦʨʳ 



ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʂʆʄʇʃɽʂʉʅʓʍ ʈɽʐɽʅʀʁ 

ʍʘʨʘʢʪʝʨʠʟʘʮʠʷ ʫʩʪʨʦʡʩʪʚ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʠ 

ʦʪʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʠʣʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ ʥʘ ʧʣʘʩʪʠʥʝ 

(ʜʦ 10 ʢɺ, 600 ɸ) 

ʀʟʤʝʨʝʥʠʷ ɺʏ-

ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʨʦʡʩʪʚ ʚ 

ʜʠʘʧʘʟʦʥʝ ʜʦ 1,5 ʊɻʮ, 

Load-Pull ʠʟʤʝʨʝʥʠʷ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʀʉ 

ɸʥʘʣʠʟ ʦʪʢʘʟʦʚ 

ʆʮʝʥʢʘ ʥʘʜʝʞʥʦʩʪʠ 

ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʧʣʘʩʪʠʥʝ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ 

ʢʨʝʤʥʠʝʚʦʡ ʬʦʪʦʥʠʢʠ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʄʕʄʉ 

ʥʘ ʧʣʘʩʪʠʥʝ 

ʆʮʝʥʢʘ ʮʝʣʦʩʪʥʦʩʪʠ 

ʩʠʛʥʘʣʘ 



ʀɿʄɽʈɽʅʀʗ ʇɸʈɸʄɽʊʈʆɺ ʈɽɿʆʅɸʊʆʈʆɺ 

ʆʩʥʘʩʪʢʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʨʝʟʦʥʘʪʦʨʦʚ ʩʦ ʰʪʳʨʴʢʦʚʳʤʠ ʚʳʚʦʜʘʤʠ 

Å ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʦʪ 0 ʜʦ 1 ɻɻʮ 

Å ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʨʝʟʦʥʘʪʦʨʦʚ ï Serial 

Å ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʜʚʫʤʷ ʢʦʥʪʘʢʪʘʤʠ ï 

Serial ʠ Reflect 

ʇʨʦʚʦʜʠʤʳʝ ʠʟʤʝʨʝʥʠʷ 

Å ʂʦʤʧʝʥʩʘʮʠʷ ʦʩʥʘʩʪʢʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʝʟʦʥʘʪʦʨʦʚ 

Å ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʝʟʦʥʘʪʦʨʦʚ 

Å ʈʘʩʯʸʪ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʟʦʥʘʪʦʨʦʚ  

C0, C1, L1, R1 



ʂʆʄʇʃɽʂʉ ɼʃʗ ʀɿʄɽʈɽʅʀʁ SMD-ʂʆʄʇʆʅɽʅʊʆɺ  

ɺɸʎ 

ʆʩʥʘʩʪʢʘ 

ʀʥʩʪʨʫʤʝʥʪ  
ʜʣʷ ʫʩʪʘʥʦʚʢʠ 
ʢʦʤʧʦʥʝʥʪʦʚ 

ʇʆ 

Å ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ SMD-ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʦʩʥʘʩʪʢʝ 

Å S-ʧʘʨʘʤʝʪʨʳ ʠ ʠʤʧʝʜʘʥʩ ʚ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʨʝʘʣʴʥʳʤ 

Å ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʦʪ 100 ʢɻʮ ʜʦ 20 ɻɻʮ 

Å ʆʜʥʘ ʦʩʥʘʩʪʢʘ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʠ ʠʟʤʝʨʝʥʠʡ 

Å ɺʘʢʫʫʤʥʳʡ ʧʠʥʮʝʪ ʩ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʥʘʩʘʜʢʘʤʠ 

Å ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 



ʂʆʄʇʃɽʂʉ ɼʃʗ ʀɿʄɽʈɽʅʀʁ SMD-ʂʆʄʇʆʅɽʅʊʆɺ  

ʂʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

Å ʀʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ SMD-ʢʦʤʧʦʥʝʥʪʦʚ 

Å ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʜʫʣʷ ʠ ʬʘʟʳ S-ʧʘʨʘʤʝʪʨʦʚ 

Å ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʜʫʣʷ ʠ ʬʘʟʳ ʠʤʧʝʜʘʥʩʘ 

Å ɼʚʘ ʪʠʧʘ ʦʩʥʘʩʪʢʠ: Serial ʠ Shunt 

Å ʈʝʩʫʨʩ ʦʩʥʘʩʪʢʠ: ʙʦʣʝʝ 1000 ʧʦʜʢʣʶʯʝʥʠʡ 

Å ʋʧʨʘʚʣʝʥʠʝ ʇʆ SMD Test 

Å ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠʟʤʝʨʝʥʠʡ 

Å ʀʩʢʣʶʯʝʥʠʝ ʚʣʠʷʥʠʷ ʦʩʥʘʩʪʢʠ 

Å ɺʳʯʠʩʣʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ 

Å ʇʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝ ʠ ʠʥʩʪʨʫʢʮʠʠ 

 

ʋʩʪʨʦʡʩʪʚʘ ʉɺʏ 

Å ʆʪʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ 

Å ɹʠʙʣʠʦʪʝʢʘ ʦʧʠʩʘʥʠʡ ʢʦʤʧʦʥʝʥʪʦʚ 

Å ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʉɺʏ-ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʡ 

Å ʋʩʢʦʨʝʥʠʝ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ ʉɺʏ-ʫʩʪʨʦʡʩʪʚ 

ʂʦʤʧʦʥʝʥʪʥʳʡ ʫʨʦʚʝʥʴ 

Å ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʜʝʣʠ ʠ ʠʟʤʝʨʝʥʠʡ 

Å ɺʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ 

Å ɺʝʨʠʬʠʢʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʩʣʝ ʚʳʧʫʩʢʘ 



ʀɿʄɽʈɽʅʀɽ ʇɸʈɸʄɽʊʈʆɺ ʄɸʊɽʈʀɸʃʆɺ  

ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʘʪʝʨʠʘʣʦʚ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʥʘʩʪʢʠ ʠ ʇʆ  

ʦʪ ʧʘʨʪʥʝʨʦʚ ʠ ʩʪʦʨʦʥʥʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

Åʉʠʩʪʝʤʘ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʣʦʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ çWaveCubeè 

Åʂʦʤʧʣʝʢʪ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ DAKs ʢʦʤʧʘʥʠʠ 

SPEAG ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʧʨʦʙʥʠʢʦʚ 

Åʂʦʤʧʣʝʢʪ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʢʦʤʧʘʥʠʠ 

Swissto12 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʢʠ ʫʧʨʘʚʣʷʝʤʦʛʦ 

ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

Åʂʦʤʧʣʝʢʩ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʢʦʤʧʘʥʠʠ COMPASS Technology 



ʄʅʆɻʆʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʇʈʀʄɽʅɽʅʀʗ ɺɸʎ 

ʉʢʘʥʝʨ çʈʀʂè - ʨʝʟʫʣʴʪʘʪ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ 

ʆʆʆ çʇʣʘʥʘʨè, ʊɻʋ ʠ ʆʆʆ çʈʘʜʠʦʚʠʜʝʥʠʝè: 

ʈʘʜʠʦʪʦʤʦʛʨʘʬ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ:  

Åʉʢʘʥʝʨ - ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʦʝ ʧʦʟʠʮʠʦʥʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, 

Åɺʝʢʪʦʨʥʳʡ ʨʝʬʣʝʢʪʦʤʝʪʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʰʘʛʦʚʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ 

ʚ ʟʘʜʘʥʥʦʤ ʨʘʙʦʯʝʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ 12 ɻɻʮ, 

Åʄʠʥʠʢʦʤʧʴʶʪʝʨ,  

Åʇʨʠʸʤʦʧʝʨʝʜʘʶʱʫʶ ʉʐʇ ʘʥʪʝʥʥʫ ʩ ʣʠʥʝʡʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ.  

ʉʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ: 

Åʆʭʨʘʥʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

Åʉʪʨʦʠʪʝʣʴʥʘʷ ʠʥʜʫʩʪʨʠʷ 

Åʄʝʜʠʮʠʥʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ  



ʉʂɸʅɽʈ çʈʀʂè 

ɺʦʟʤʦʞʥʦʩʪʠ: 
 

1. ʈʘʜʠʦʚʦʣʥʦʚʘʷ 

ʪʦʤʦʛʨʘʬʠʷ 

ʩʢʨʳʪʳʭ ʦʙʲʝʢʪʦʚ 

ʥʘ ʪʝʣʝ ʯʝʣʦʚʝʢʘ 
 

 

 

 

2. ʈʘʜʠʦʚʦʣʥʦʚʘʷ 

ʪʦʤʦʛʨʘʬʠʷ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ 

ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʨʝʜʘʭ 

 

ʊʨʝʭʤʝʨʥʘʷ ʨʘʜʠʦʪʦʤʦʛʨʘʤʤʘ  

ʨʫʢʠ ʯʝʣʦʚʝʢʘ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘ ʥʝʡ 

ʉʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ: ʆʭʨʘʥʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʊʨʝʭʤʝʨʥʘʷ ʨʘʜʠʦʪʦʤʦʛʨʘʤʤʘ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʢʘʥʠ 

ʉʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ: ʄʝʜʠʮʠʥʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ  

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʷʭ 

ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʧʦʜ ʦʜʝʞʜʦʡ ʥʘ ʪʝʣʝ ʯʝʣʦʚʝʢʘ 



ɻɽʆʈɸɼɸʈ ï ʇʆɼʇʆɺɽʈʍʅʆʉʊʅɸʗ ʈɸɼʀʆʃʆʂɸʎʀʗ 

ʄʘʢʝʪ ʛʝʦʨʘʜʘʨʘ 

ʆʩʥʦʚʘ ʛʝʦʨʘʜʘʨʘ ï 

ʨʘʜʠʦʤʦʜʫʣʴ RIM5055 VNA 

ʂʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʆʪ 200 ʄɻʮ ʜʦ 9 ɻɻʮ 

ʀʟʤʝʨʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ S-ʧʘʨʘʤʝʪʨʳ 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ 120 ʜɹ (ʧʦʣʦʩʘ ʬʠʣʴʪʨʘ 

ʇʏ 10 ɻʮ) 

ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʆʪ -26 ʜɹʤ ʜʦ +10 ʜɹʤ 

ɺʨʝʤʷ ʠʟʤʝʨʝʥʠʷ 1 ʪʦʯʢʠ <24 ʤʢʩ 

ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʷ ʜʦ 500001 

ɸʤʧʣʠʪʫʜʘ ʰʫʤʘ ʪʨʘʩʩʳ 0.004 ʜɹ ʩʢʟ 

ɻʣʫʙʠʥʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ɼʦ 80 ʩʤ 

ʈʘʟʤʝʨʳ (ɼʭʐʭɺ) 27ʭ21.3ʭ15 ʩʤ 

ɼʦʨʦʞʥʳʡ ʧʨʦʩʚʝʪ 0.8 ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ ʘʥʪʝʥʥ 2 (2 ʧʦʣʷʨʠʟʘʮʠʠ) 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ  IP54 

ʀʥʪʝʨʬʝʡʩ ʧʦʜʢʣʶʯʝʥʠʷ  USB-B 

ɺʨʝʤʷ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ 3 ʯʘʩʘ 

ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʡ : 

ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 60 ʩʤ  



ɺɸʎ ɺ ʂɸɹɽʃʔʅʆʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 
 
ʀʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ  

ʢʘʙʝʣʝʡ ʠ ʢʘʙʝʣʴʥʳʭ ʩʙʦʨʦʢ,  

ʧʦʠʩʢ ʤʝʩʪ ʧʦʚʨʝʞʜʝʥʠʷ ʢʘʙʝʣʝʡ  

Åʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʙʝʣʝʡ ʠ ʢʘʙʝʣʴʥʳʭ ʩʙʦʨʦʢ 

Åʧʨʦʚʝʜʝʥʠʝ ʧʦʣʥʦʛʦ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ 
ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʢʦʘʢʩʠʘʣʴʥʳʭ ʢʘʙʝʣʝʡ  
ʠ ʢʘʙʝʣʴʥʳʭ ʩʙʦʨʦʢ 

Åʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʘʙʝʣʝʡ ʩ ʨʘʟʥʝʩʝʥʥʳʤʠ 
ʩʦʝʜʠʥʠʪʝʣʷʤʠ 

Åʚʘʣʠʜʘʮʠʷ ʢʘʙʝʣʝʡ ʠ ʩʙʦʨʦʢ 

ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ 

ʧʨʠʝʤʢʘ 

ʭʘʨʘʢʪʝʨʠʟʘʮʠʷ (ʦʧʠʩʘʥʠʝ) 

 
 

 


