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MaltAWG30 ï ʧʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ 
ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʩʠʛʥʘʣʦʚ 
ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʚ ʣʠʥʝʡʢʝ MaltAWG. 
 
ʂʃʖʏɽɺʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 
 
¶ ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ:  
ʜʦ 32 ɻʚʳʙ./ʩ  

¶ ʈʘʟʨʝʰʝʥʠʝ ʧʦ ʚʝʨʪʠʢʘʣʠ: 8 ʙʠʪ; 
¶ ʈʘʙʦʯʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ:  
ʦʪ 0 ʜʦ 8 / 12 / 16 ɻɻʮ; 

¶ ʈʝʞʠʤʳ ʨʘʙʦʪʳ: ʦʜʥʦʢʨʘʪʥʳʡ, 
ʥʝʧʨʝʨʳʚʥʳʡ, ʩʠʥʭʨʦʥʥʳʡ; 

¶ ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ: ʦʪ 1 ʜʦ 8. 
 

ʐʠʨʦʢʦʧʦʣʦʩʥʳʡ ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʦʚ 
ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ MaltAWG30 
ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʦʚʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤ 
ʨʝʰʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʢʦʥʪʨʦʣʴʥʦ-
ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 
ʛʝʥʝʨʘʮʠʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠ 
ʥʝʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʩ ʯʘʩʪʦʪʦʡ 
ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʜʦ 32 ɻʚʳʙ./ʩ. MaltAWG30 
ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʤʛʥʦʚʝʥʥʦʤʫ ʨʘʙʦʯʝʤʫ 
ʩʧʝʢʪʨʫ ʯʘʩʪʦʪ ʚʩʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 
ʛʝʥʝʨʘʪʦʨʳ ʩʠʛʥʘʣʦʚ, ʦʧʝʨʝʞʘʝʪ 
ʟʘʨʫʙʝʞʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʜʦʩʪʫʧʥʦʩʪʠ ʥʘ 
ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ, ʧʦʜʜʝʨʞʢʝ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚʦʟʤʦʞʥʦʩʪʷʤ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʧʦʜ 
ʟʘʜʘʯʠ ʢʣʠʝʥʪʘ. 
 

MaltAWG30 ʧʦʟʚʦʣʷʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʘʢ 
ʩʪʘʥʜʘʨʪʥʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ 
(ʩʠʥʫʩʦʠʜʫ, ʤʝʘʥʜʨ, ʧʠʣʦʦʙʨʘʟʥʳʡ 
ʩʠʛʥʘʣ), ʪʘʢ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 
ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʩʣʦʞʥʦʡ ʬʦʨʤʳ. 
ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ 
ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʥʝʧʝʨʠʦʜʠʯʝʩʢʠʝ 
ʩʠʛʥʘʣʳ, ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʚʠʜʝ ʚʳʙʦʨʢʠ ʠʣʠ 
ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʥʘ ʣʝʪʫ ʚ ʛʝʥʝʨʘʪʦʨʝ ʧʦ 
ʘʣʛʦʨʠʪʤʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʧʦʩʣʝʜʥʝʤ 
ʩʣʫʯʘʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ 
ʥʝʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʦʛʨʘʥʠʯʝʥʘ 
ʪʦʣʴʢʦ ʚʘʰʝʡ ʬʘʥʪʘʟʠʝʡ! ʊʘʢʠʝ ʩʣʦʞʥʳʝ 
ʥʝʧʝʨʠʦʜʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʦʙʳʯʥʦ 
ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ 
ʪʝʩʪʠʨʦʚʘʥʠʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠ 
ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʩʚʷʟʥʦʡ 
ʘʧʧʘʨʘʪʫʨʳ. 
 
ɺ ʪʝʭ ʟʘʜʘʯʘʭ, ʛʜʝ ʯʘʩʪʦʪʳ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 
32 ɻʚʳʙ./ʩ ʜʦʩʪʘʪʦʯʥʦ, MaltAWG30 
ʩʧʦʩʦʙʝʥ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʪʘʢʠʝ 
ʟʘʨʫʙʝʞʥʳʝ ʧʨʠʙʦʨʳ, ʢʘʢ AWG70000A 
(Tektronix) ʠ M8195A (Keysight). 
ɻʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʦʚ MaltAWG30 ʩʪʘʥʝʪ 
ʥʝʟʘʤʝʥʠʤʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʦʩʥʘʱʝʥʠʶ 
ʬʠʟʠʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, 
ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʫʯʝʙʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, 
ʩʪʘʥʝʪ ʦʪʣʠʯʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 
ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʠ 
ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʚ 
ʈʦʩʩʠʠ. 
 
ɺʆɿʄʆɾʅʆʉʊʀ ʀ ʇʈɽʀʄʋʑɽʉʊɺɸ 
 
¶ ʇʦʣʥʦʮʝʥʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʛʝʥʝʨʘʮʠʠ 
ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʈʏ ʩʠʛʥʘʣʦʚ ʚ 
ʥʘʩʪʦʣʴʥʦʤ ʠʣʠ ʩʪʦʝʯʥʦʤ ʠʩʧʦʣʥʝʥʠʠ; 
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¶ ʇʨʷʤʘʷ ʛʝʥʝʨʘʮʠʷ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ 
ʩʠʛʥʘʣʦʚ ʩ ʥʝʩʫʱʝʡ ʜʦ 16 ɻɻʮ ʙʝʟ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʰʥʝʛʦ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʚʳʰʝʥʠʝʤ 
ʯʘʩʪʦʪʳ; 

¶ ʄʘʣʳʡ ʜʞʠʪʪʝʨ (ʤʝʥʝʝ 150 ʬʩ) 
ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʥʝʨʘʪʦʨ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʦʯʥʦ 
ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʝ 
ʠʤʧʫʣʴʩʦʚ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʨʝʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʠʩʢʘʞʝʥʠʡ ʠ 
ʧʨʝʜʳʩʢʘʞʝʥʠʡ ʚ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʰʠʥʘʭ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʦʜʫʣʠʨʫʶʱʠʭ 
ʩʠʛʥʘʣʦʚ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ 
ʦʧʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʩ ʦʪʣʠʯʥʳʤ 
ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʩ 
ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʤʦʜʫʣʷʮʠʝʡ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ 
ʩʮʝʥʘʨʠʝʚ ʧʨʷʤʦʡ ʛʝʥʝʨʘʮʠʠ ʜʣʠʥʥʳʭ 
ʠ ʩʚʝʨʭʜʣʠʥʥʳʭ ʥʝʧʝʨʠʦʜʠʯʝʩʢʠʭ 
ʩʠʛʥʘʣʦʚ; 

¶ ʆʙʲʝʤ ʧʘʤʷʪʠ ʩʠʛʥʘʣʦʚ 2 ʄʚʳʙ./ʢʘʥʘʣ 
(ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʩʰʠʨʝʥʠʷ ʜʦ 8 
ɻʚʳʙ./ʢʘʥʘʣ) ʜʣʷ ʙʳʩʪʨʦʡ ʛʝʥʝʨʘʮʠʠ 
ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʠʟ 
ʧʘʤʷʪʠ; 

¶ ʋʜʦʙʥʦʝ ʫʜʘʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʯʝʨʝʟ 
ʣʶʙʦʡ ʚʥʝʰʥʠʡ ʇʂ; 

¶ ʃʶʙʳʝ ʩʠʛʥʘʣʳ, ʟʘʭʚʘʯʝʥʥʳʝ 
ʦʩʮʠʣʣʦʛʨʘʬʘʤʠ ʠ ʦʮʠʬʨʦʚʱʠʢʘʤʠ 
ʩʠʛʥʘʣʦʚ, ʥʘʧʨʠʤʝʨ ʪʠʧʘ MaltDigi40, 
ʣʝʛʢʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʥʘ ʜʘʥʥʦʤ 
ʛʝʥʝʨʘʪʦʨʝ; 

¶ ʇʨʠʙʦʨ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪ ʜʣʷ 
ʤʦʜʠʬʠʢʘʮʠʡ ʇʆ ʠ ʧʨʦʰʠʚʦʢ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ; 

¶ ɺʦʟʤʦʞʝʥ ʠʤʧʦʨʪ ʩʠʛʥʘʣʦʚ ʠʟ 
ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʩʪʦʨʦʥʥʠʭ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ 
 
¶ ʉʦʟʜʘʥʠʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʈʏ/ʉɺʏ 
ʩʠʛʥʘʣʦʚ ʜʣʷ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʚ ʪʦʤ ʯʠʩʣʝ 
5G ʠ 6G; 

¶ ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 
ʩʪʘʥʜʘʨʪʫ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʰʠʥ ʠ 
ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ 
ʩʙʦʨʝ; 

¶ ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 
ʩʪʘʥʜʘʨʪʫ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʯʠʧʦʚ ʠ 
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʨʠʝʤʥʠʢʦʚ ʩ 
ʩʝʨʠʘʣʠʟʘʮʠʝʡ (SERDES) ʚ 
ʧʨʝʜʝʣʴʥʳʭ ʨʝʞʠʤʘʭ ʥʘ ʟʘʨʘʥʝʝ 
ʠʩʢʘʞʝʥʥʳʭ ʪʝʩʪʦʚʳʭ ʩʠʛʥʘʣʘʭ; 

¶ ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ 
ʫʩʪʨʦʡʩʪʚ ʢʦʛʝʨʝʥʪʥʦʡ ʦʧʪʠʢʠ; 

¶ ʇʝʨʝʜʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 
ʨʘʜʠʦʣʦʢʘʮʠʠ; 

¶ ʈʘʟʨʘʙʦʪʢʘ ʠʥʪʝʛʨʘʣʴʥʦ-ʬʦʪʦʥʥʳʭ 
ʚʳʯʠʩʣʠʪʝʣʝʡ ʠ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʪʯʠʢʦʚ; 

¶ ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ 
ʢʦʩʤʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʠ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ 
ʵʥʝʨʛʠʡ. 
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ʂɸʂ ʈɸɹʆʊɸɽʊ ɻɽʅɽʈɸʊʆʈ 
ʉʀɻʅɸʃʆɺ MaltAWG30 
 
ɻʝʥʝʨʘʪʦʨ MaltAWG30 ʦʪʥʦʩʠʪʩʷ ʢ 
ʧʨʠʙʦʨʘʤ ʩ ʧʨʷʤʳʤ ʮʠʬʨʦʚʳʤ ʩʠʥʪʝʟʦʤ 
ʩʠʛʥʘʣʦʚ - Direct Digital Synthesizers, DDS. 
ɺ ʪʘʢʦʤ ʫʩʪʨʦʡʩʪʚʝ ʛʝʥʝʨʘʮʠʷ ʩʠʛʥʘʣʦʚ 
ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʧʨʷʤʦʛʦ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʚʳʙʦʨʦʢ, 
ʠʟʚʣʝʢʘʝʤʳʭ ʠʟ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʝʡ 
ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʛʝʥʝʨʘʪʦʨʘ ʠʣʠ 
ʩʦʟʜʘʚʘʝʤʳʭ ñʥʘ ʣʝʪʫò ʚʦ ʚʩʪʨʦʝʥʥʦʤ 
ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤ ʛʝʥʝʨʘʪʦʨʝ ʥʘ ʙʘʟʝ 
ʇʃʀʉ (ʧʣʘʪʬʦʨʤʘ Alpha), ʚ ʘʥʘʣʦʛʦʚʳʡ 
ʩʠʛʥʘʣ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʎɸʇ 
ʥʘ ʉʥʂ MALT Rune. ʋʥʠʢʘʣʴʥʘʷ 
ʘʨʭʠʪʝʢʪʫʨʘ MALT Rune ʧʦʟʚʦʣʷʝʪ 
ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʩʠʛʥʘʣ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʜʦ 
16 ɻɻʮ. 
 
ɹʘʟʦʚʳʡ ʥʘʙʦʨ ʚʳʙʦʨʦʢ ʩʠʛʥʘʣʦʚ 
ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠ ʩʪʘʥʜʘʨʪʦʚ ʭʨʘʥʠʪʩʷ ʚ 
ʧʘʤʷʪʠ ʛʝʥʝʨʘʪʦʨʘ. ɽʩʣʠ ʠʤʝʶʱʠʭʩʷ 
ʚʳʙʦʨʦʢ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 
ʩʦʟʜʘʥʳ ʦʧʝʨʘʪʦʨʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ 
ʠʤʧʦʨʪʘ ʤʦʜʝʣʝʡ ʩʠʛʥʘʣʦʚ ʠʟ ʪʘʢʠʭ 
ʧʨʠʣʦʞʝʥʠʡ ʢʘʢ MATLAB ʠ ʜʨ. ʆʙʲʝʤ 
ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʳʙʦʨʦʢ ʫ 
MaltAWG30 ʨʘʩʰʠʨʷʝʤ ʜʦ 8 ɻʚʳʙ. ʜʣʷ 
ʜʚʫʭʢʘʥʘʣʴʥʦʡ ʚʝʨʩʠʠ, ʜʦ 16 ɻʚʳʙ. ʜʣʷ 
ʯʝʪʳʨʝʭʢʘʥʘʣʴʥʦʡ ʚʝʨʩʠʠ ʠ ʜʦ 32 ɻʚʳʙ. 
ʜʣʷ ʚʦʩʴʤʠʢʘʥʘʣʴʥʦʡ ʚʝʨʩʠʠ ʛʝʥʝʨʘʪʦʨʘ.  
 
ɻɽʅɽʈɸʎʀʗ ʐʀʈʆʂʆʇʆʃʆʉʅʓʍ ʉɺʏ 
ʉʀɻʅɸʃʆɺ  
 
ɻʝʥʝʨʘʮʠʷ ʉɺʏ ʩʠʛʥʘʣʦʚ ʜʣʷ 
ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 
ʫʩʪʨʦʡʩʪʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ 
ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʉɺʏ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʛʝʥʝʨʘʪʦʨʦʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʉɺʏ ʩʠʛʥʘʣʦʚ 
ʩʪʘʥʜʘʨʪʥʳʭ ʬʦʨʤ. ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ 
ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 
ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ 
ʪʦʯʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠ 

ʥʝʧʝʨʠʦʜʠʯʝʩʢʠʭ ʥʝʠʩʢʘʞʝʥʥʳʭ ʠ 
ʠʩʢʘʞʝʥʥʳʭ ʩʠʛʥʘʣʦʚ. ɻʝʥʝʨʘʪʦʨ 
MaltAWG30 ʤʦʞʝʪ ʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ. 
ʉʦʟʜʘʡʪʝ ʩʚʦʡ ʩʠʛʥʘʣ ʚʦ ʚʥʝʰʥʝʤ 
ʧʨʠʣʦʞʝʥʠʠ, ʥʘʧʨʠʤʝʨ MATLAB, ʘ ʟʘʪʝʤ 
ʧʨʦʩʪʦ ʟʘʛʨʫʟʠʪʝ ʝʛʦ ʚ MaltAWG30, 
ʦʩʪʘʣʴʥʦʝ ʩʜʝʣʘʝʪ ʛʝʥʝʨʘʪʦʨ. 
 
ɻɽʅɽʈɸʎʀʗ ʉʀɻʅɸʃʆɺ ɼʃʗ 
ʊɽʉʊʀʈʆɺɸʅʀʗ ʂʆɻɽʈɽʅʊʅʓʍ 
ʆʇʊʀʏɽʉʂʀʍ ʇʈʀɽʄʆ-
ʇɽʈɽɼɸʊʏʀʂʆɺ 
 
ʊʝʥʜʝʥʮʠʠ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ ʠ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ ʩʪʠʤʫʣʠʨʫʶʪ 
ʨʘʟʚʠʪʠʝ ʢʦʛʝʨʝʥʪʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʠʡ 
ʜʘʣʴʥʝʡ ʠ ʙʣʠʞʥʝʡ ʩʚʷʟʠ. ʅʘʠʙʦʣʝʝ 
ʚʘʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 
ʷʚʣʷʶʪʩʷ ʢʘʯʝʩʪʚʦ ʬʘʟʦʚʦʡ ʤʦʜʫʣʷʮʠʠ, 
ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʯʘʩʪʦʪʘ 
ʜʠʩʢʨʝʪʠʟʘʮʠʠ, ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ ʠ 
ʨʘʟʨʝʰʝʥʠʝ. ʇʨʝʜʣʘʛʘʝʤʦʝ ʥʘʤʠ 
ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʦʚ ʠ ʢʘʣʠʙʨʦʚʢʠ 
ʢʦʛʝʨʝʥʪʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʩʚʷʟʠ. 
 
ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʛʝʥʝʨʘʪʦʨʘ 
ʩʠʛʥʘʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ 
MaltAWG30 ʜʦʩʪʠʛʘʝʪ 32 ɻʚʳʙ./ʩ ʥʘ 
ʢʘʞʜʦʤ ʠʟ ʜʦʩʪʫʧʥʳʭ ʢʘʥʘʣʦʚ. ʇʨʠ ʪʘʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʦʟʤʦʞʥʘ ʧʨʷʤʘʷ 
ʛʝʥʝʨʘʮʠʷ IQ ʩʠʛʥʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 
ʢʦʛʝʨʝʥʪʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʩʚʷʟʠ, 
ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʚʘʜʨʘʪʫʨʥʦʡ ʤʦʜʫʣʷʮʠʠ 
ʦʧʪʠʯʝʩʢʦʡ ʥʝʩʫʱʝʡ ʠ ʨʘʙʦʪʘʶʱʠʭ ʩʦ 
ʩʢʦʨʦʩʪʷʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 200 
ɻʙʠʪ/ʩ. 
 
ʉʆɿɼɸʅʀɽ ʊʀʇʆɺʓʍ OFDM 
ʉʀɻʅɸʃʆɺ 
 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʙʝʩʧʨʦʚʦʜʥʦʤ ʤʠʨʝ 
ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʯʘʩʪʦʪʥʦʝ ʨʘʟʜʝʣʝʥʠʝ 
ʩʠʛʥʘʣʦʚ ʩ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝʤ 
(OFDM) ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ 



 
 

4    maltsystem.ru 

ʤʝʪʦʜʦʤ ʤʦʜʫʣʷʮʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ 
ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʥʘ 
ʢʦʨʦʪʢʠʝ ʠ ʩʨʝʜʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. 
ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʰʠʨʦʢʦʡ ʧʦʣʦʩʳ 
ʧʨʦʧʫʩʢʘʥʠʷ ʠ ʥʝʩʢʦʣʴʢʠʭ ʥʝʩʫʱʠʭ 
ʚʳʟʳʚʘʝʪ ʩʝʨʴʸʟʥʳʝ ʪʨʫʜʥʦʩʪʠ ʫ 
ʠʥʞʝʥʝʨʦʚ, ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʩʦʟʜʘʚʘʪʴ 
OFDM ʩʠʛʥʘʣʳ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʈʏ 
ʧʨʠʸʤʥʠʢʦʚ. ɿʜʝʩʴ ʚʘʤ ʧʦʤʦʞʝʪ ʛʝʥʝʨʘʪʦʨ 
MaltAWG30, ʧʨʦʩʪʦ ʩʬʦʨʤʠʨʫʡʪʝ ʩʚʦʡ 
ʩʠʛʥʘʣ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʠ ʟʘʛʨʫʟʠʪʝ ʝʛʦ 
ʚ ʛʝʥʝʨʘʪʦʨ. 
 
ɻɽʅɽʈɸʎʀʗ ɺʓʉʆʂʆʉʂʆʈʆʉʊʅʓʍ 
ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʓʍ ʉʀɻʅɸʃʆɺ 
 
ʍʦʪʷ ʩʠʛʥʘʣʳ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʰʠʥ ʠ ʩʦʩʪʦʷʪ ʦʙʳʯʥʦ 
ʠʟ ʝʜʠʥʠʮ ʠ ʥʫʣʝʡ ï ʜʚʦʠʯʥʳʭ ʜʘʥʥʳʭ, ʩ 
ʫʚʝʣʠʯʝʥʠʝʤ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ ʵʪʠ 
ʧʨʦʩʪʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʝʜʠʥʠʮ ʠ 
ʥʫʣʝʡ ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʴʰʝ ʧʦʭʦʞʠ ʥʘ 
ʘʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ ʠʟ-ʟʘ ʵʣʝʢʪʨʦ-
ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 
ʥʠʭ. ʅʫʣʝʚʦʝ ʚʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ ʠ 
ʘʙʩʦʣʶʪʥʦ ʧʣʦʩʢʠʝ ʚʝʨʰʠʥʳ çʢʘʢ ʚ 
ʫʯʝʙʥʠʢʝè ʚ ʨʝʘʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʘʭ 
ʥʝ ʩʫʱʝʩʪʚʫʶʪ. ɺ ʥʘʩʪʦʷʱʠʭ ʵʣʝʢʪʨʦʥʥʳʭ 
ʩʭʝʤʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʰʫʤʳ, ʜʞʠʪʪʝʨ, 
ʧʝʨʝʢʨʸʩʪʥʳʝ ʧʦʤʝʭʠ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ 
ʨʝʘʢʪʠʚʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʢʦʣʝʙʘʥʠʷ 
ʥʘʧʨʷʞʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʠ ʜʨʫʛʠʝ 
ʧʘʨʘʟʠʪʥʳʝ ʷʚʣʝʥʠʷ. ɺʩʸ ʵʪʦ ʦʢʘʟʳʚʘʝʪ 
ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʠʛʥʘʣ. 
ʈʝʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ çʤʝʘʥʜʨè ʨʝʜʢʦ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʝʤʫ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ 
ʵʢʚʠʚʘʣʝʥʪʫ. ɻʝʥʝʨʘʪʦʨ MaltAWG30 
ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʠʛʥʘʣʘ ʠ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʣʠʯʥʦʝ ʨʝʰʝʥʠʝ 
çʚʩʸ ʚ ʦʜʥʦʤè, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ 
ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʠʛʥʘʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 
ʥʘʩʪʦʷʱʝʤʫ ʩʦʩʪʦʷʥʠʶ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ. 
ɺʳ ʤʦʞʝʪʝ ʠʤʠʪʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʝ 
ʘʥʘʣʦʛʦʚʳʝ ʜʝʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 
ʤʝʩʪʦ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʛʝʥʝʨʘʪʦʨ ʠʭ 
ʚʦʩʩʦʟʜʘʩʪ ʪ.ʢ. ʚ ʛʝʥʝʨʘʪʦʨʝ MaltAWG30 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʧʨʷʤʦʛʦ ʩʠʥʪʝʟʘ, 
ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʩʠʛʥʘʣʦʚ, ʤʦʜʝʣʠʨʫʶʱʠʭ ʣʶʙʳʝ 
ʵʬʬʝʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʭʦʞʜʝʥʠʝ 
ʩʠʛʥʘʣʘ ʧʦ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ. ɺʨʝʤʷ 
ʥʘʨʘʩʪʘʥʠʷ, ʬʦʨʤʘ ʠʤʧʫʣʴʩʘ, ʟʘʜʝʨʞʢʘ ʠ 
ʠʩʢʘʞʝʥʠʷ ï ʚʩʸ ʵʪʦ ʤʦʞʥʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ 
ʩ ʧʦʤʦʱʴʶ MaltAWG30. 
 
ɺʳ ʤʦʞʝʪʝ ʚʥʦʩʠʪʴ ʚ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ 
ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʥʦʤʘʣʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʜʞʠʪʪʝʨ (ʩʣʫʯʘʡʥʳʡ, ʧʝʨʠʦʜʠʯʝʩʢʠʡ, 
ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ), ʰʫʤ, ʠʩʢʘʞʝʥʠʷ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʦʣʥʝʥʠʷ (DCD), ʧʨʝʜ- ʠ 
ʧʦʩʪ- ʠʩʢʘʞʝʥʠʷ ʠ ʠʭ ʢʦʤʧʝʥʩʘʮʠʶ, 
ʤʝʞʩʠʤʚʦʣʴʥʳʝ ʧʦʤʝʭʠ (ISI), ʘ ʪʘʢʞʝ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʛʝʥʝʨʘʮʠʶ ʪʘʢʪʦʚʦʡ 
ʯʘʩʪʦʪʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʩʧʝʢʪʨʦʤ 
(SSC). ɼʘʣʝʝ ʧʨʦʩʪʦ ʟʘʛʨʫʟʠʪʝ ʵʪʠ ʜʘʥʥʳʝ 
ʚ MaltAWG30 ʠ ʦʥʠ ʙʫʜʫʪ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ. 
 
ɼʣʷ ʟʘʜʘʯ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ SERDES ʛʝʥʝʨʘʪʦʨ 
MaltAWG30 ʧʨʝʜʣʘʛʘʝʪ ʦʪʣʠʯʥʦʝ ʨʝʰʝʥʠʝ 
ʧʨʦʙʣʝʤʳ ʛʝʥʝʨʘʮʠʠ ʘʜʝʢʚʘʪʥʳʭ 
ʪʝʩʪʦʚʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩ 
ʪʘʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚʩʸ ʯʘʱʝ 
ʩʪʘʣʢʠʚʘʶʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʠ ʫʩʪʨʦʡʩʪʚ, 
ʧʝʨʝʜ ʢʦʪʦʨʳʤʠ ʩʪʦʷʪ ʟʘʜʘʯʠ ʧʦ 
ʪʝʩʪʠʨʦʚʘʥʠʶ, ʢʦʥʪʨʦʣʶ ʠ ʦʪʣʘʜʢʝ 
ʩʣʦʞʥʳʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ. 
 
ɻɽʅɽʈɸʊʆʈ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊɽʁ 
 
ʌʫʥʢʮʠʷ ʛʝʥʝʨʘʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
ʩʠʛʥʘʣʦʚ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʛʝʥʝʨʘʪʦʨʝ 
MaltAWG30 ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʣʠʚʢʠ ʚ ʇʃʀʉ 
ʛʝʥʝʨʘʪʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʰʠʚʢʠ. 
ʕʪʘ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʚʤʝʩʪʥʦ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʜʚʫʭ ʢʘʥʘʣʦʚ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʜʠʥʦʡ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʧʦʚʪʦʨʝʥʠʡ ʥʝ 
ʦʛʨʘʥʠʯʝʥʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʰʠʚʢʦʡ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʰʘʛʦʚ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ï ʥʝ ʦʛʨʘʥʠʯʝʥʦ, 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ 
ʧʨʦʰʠʚʢʦʡ. ʇʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ï 
ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ 
ʚʣʦʞʝʥʥʦʩʪʠ ï ʥʝ ʦʛʨʘʥʠʯʝʥʦ, 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ 

ʧʨʦʰʠʚʢʦʡ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʫʤʤʘʨʥʘʷ 
ʜʣʠʥʘ ʚʩʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ 
ʧʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʦʛʨʘʥʠʯʝʥʘ 
ʪʦʣʴʢʦ ʩʫʤʤʘʨʥʦʡ ʧʘʤʷʪʴʶ ʛʝʥʝʨʘʪʦʨʘ. 
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ʉɽʄɽʁʉʊɺʆ ɻɽʅɽʈɸʊʆʈʆɺ ʉʀɻʅɸʃʆɺ ʇʈʆʀɿɺʆʃʔʅʆʁ ʌʆʈʄʓ 
MaltAWG30 
 
ʉʝʤʝʡʩʪʚʦ ʛʝʥʝʨʘʪʦʨʦʚ ʩʠʛʥʘʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ MaltAWG30 ʧʦʩʪʨʦʝʥʦ ʥʘ 
ʙʘʟʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʦʛʦ ʠ 
ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʨʝʘʣʴʥʦʤ 
ʚʨʝʤʝʥʠ Alpha. 

ɹʘʟʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ MaltAWG30-XX-1 ï ʵʪʦ 
ʦʜʥʦʢʘʥʘʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ ʚ ʥʘʩʪʦʣʴʥʦʤ ʠʣʠ ʩʪʦʝʯʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʩ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʘʨʢʝʨʥʳʤ ʢʘʥʘʣʦʤ ʠ ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ 2 ʄʚʳʙ. ʋʧʨʘʚʣʷʶʱʝʝ ʇʆ 
ʛʝʥʝʨʘʪʦʨʘ ʠʩʧʦʣʥʷʝʪʩʷ ʥʘ ʚʩʪʨʦʝʥʥʦʤ ʚ ʧʨʠʙʦʨ x86 ʇʂ, ʢʦʪʦʨʳʡ ʧʦʜʢʣʶʯʝʥ ʢ 
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʇʃʀʉ ɸ Xilinx Kintex XCKU15P ʧʦ ʠʥʪʝʨʬʝʡʩʫ PCIe Gen3 x1. 
ʋʧʨʘʚʣʷʶʱʝʝ ʇʆ ʧʦʩʪʨʦʝʥʦ ʥʘ ʙʘʟʝ ʧʨʦʝʢʪʘ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ Sigrok, 
ʩʦʜʝʨʞʠʪ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʢʨʳʚʘʪʴ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ 
ʟʘʛʨʫʞʘʪʴ ʚ ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʴʥʳʝ ʚʳʙʦʨʢʠ. ʇʆ ʩʦʜʝʨʞʠʪ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʤʦʜʫʣʠ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ, ʥʘʩʪʨʦʡʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʙʦʪʳ ʛʝʥʝʨʘʪʦʨʘ. ʆʩʥʦʚʥʦʡ 
ʢʘʥʘʣ ʛʝʥʝʨʘʪʦʨʘ ʩʥʘʙʞʝʥ ʙʣʦʢʦʤ ʚʥʫʪʨʝʥʥʝʡ ʢʘʣʠʙʨʦʚʢʠ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʧʨʠ ʢʘʞʜʦʤ ʚʢʣʶʯʝʥʠʠ ʧʨʠʙʦʨʘ. ʄʘʨʢʝʨʥʳʡ ʢʘʥʘʣ ʚ MaltAWG30-XX-1 
ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʜʘʯʠ ʥʘ ʚʥʝʰʥʠʝ ʧʨʠʙʦʨʳ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʩʚʷʟʘʥʥʦʛʦ ʧʦ 
ʚʨʝʤʝʥʠ ʩ ʚʳʭʦʜʦʤ ʦʩʥʦʚʥʦʛʦ ʢʘʥʘʣʘ, ʥʝ ʩʦʜʝʨʞʠʪ ʩʭʝʤ ʢʘʣʠʙʨʦʚʢʠ. ʆʙʳʯʥʦ 
ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʣʠ ʟʘʧʫʩʢʘ ʚʥʝʰʥʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ MaltAWG30 
ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ɹʣʦʢ-ʩʭʝʤʘ ʪʘʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

 

 
ɹʣʦʢ-ʩʭʝʤʘ MaltAWG30-XX-1 

ɻʝʥʝʨʘʪʦʨ MaltAWG30-XX-2 ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʦʟʤʦʞʥʦʩʪʷʤ MaltAWG30-XX-1 
ʩʦʜʝʨʞʠʪ ʩʭʝʤʫ ʢʘʣʠʙʨʦʚʢʠ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ ʠ ʩʭʝʤʫ ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʚʫʭ 
ʢʘʥʘʣʦʚ ʩ ʢʦʤʧʝʥʩʘʮʠʝʡ ʚʟʘʠʤʥʳʭ ʟʘʜʝʨʞʝʢ. ʂʘʣʠʙʨʦʚʢʘ ʦʙʦʠʭ ʢʘʥʘʣʦʚ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʢʘʞʜʦʤ ʚʢʣʶʯʝʥʠʠ ʧʨʠʙʦʨʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʜʠʥ ʠʟ ʢʘʥʘʣʦʚ 
MaltAWG30-XX-2 ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʤʘʨʢʝʨʥʳʡ. ɹʣʦʢ-ʩʭʝʤʘ MaltAWG30-
XX-2 ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 
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 ɹʣʦʢ-ʩʭʝʤʘ MaltAWG30-XX-2 

ɻʝʥʝʨʘʪʦʨ MaltAWG30-XX-2-HBM ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʦʟʤʦʞʥʦʩʪʷʤ MaltAWG30-XX-2 
ʩʦʜʝʨʞʠʪ ʚʩʪʨʦʝʥʥʫʶ ʇʃʀʉ ɺ Xilinx Virtex VU37P, ʦʙʣʘʜʘʶʱʫʶ ʩʚʝʨʭʙʳʩʪʨʦʡ 
ʧʘʤʷʪʴʶ ʪʠʧʘ HBM2 ʦʙʲʝʤʦʤ 8 ɻʚʳʙ., ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʇʃʀʉ ɺ ʚ MaltAWG30-XX-2-HBM ʧʦ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤʫ 
ʩʪʨʠʤʠʥʛʦʚʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 600 ɻʙʠʪ/ʩ ʧʦʜʢʣʶʯʝʥʘ ʢ 
ʇʃʀʉ ɸ Xilinx Kintex XCKU15P. ʇʃʀʉ ɺ Xilinx Virtex VU37P ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʘʢʞʝ 
ʧʦʜʢʣʶʯʝʥʘ ʢ ʫʧʨʘʚʣʷʶʱʝʤʫ ʇʂ ʧʦ ʠʥʪʝʨʬʝʡʩʫ PCIe Gen3 x4, ʘ ʪʘʢʞʝ ʇʃʀʉ ɺ 
Xilinx Virtex VU37P ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʩʪʨʠʤʠʥʛʦʚʳʡ 
ʠʥʪʝʨʬʝʡʩ ʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 400 ɻʙʠʪ/ʩ ʥʘ ʙʘʟʝ 25G ʪʨʘʥʩʠʚʝʨʦʚ ʜʣʷ 
ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʪʨʘʢʪ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ MaltAWG30-XX-2-HBM ʧʦʟʚʦʣʷʝʪ ʣʠʙʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʥʘ ʦʩʥʦʚʝ 
ʦʛʨʦʤʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʨʘʟʤʝʨʦʤ ʜʦ 8 ɻʚʳʙ., ʟʘʛʨʫʞʝʥʥʳʭ ʩ x86 ʭʦʩʪʘ ʚ ʧʘʤʷʪʴ 
VU37P, ʣʠʙʦ ʩʦʟʜʘʚʘʪʴ ʥʘ VU37P ʩʦʙʩʪʚʝʥʥʳʝ ʚʳʙʦʨʢʠ ʥʘ ʦʩʥʦʚʝ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʰʠʚʦʢ, ʣʠʙʦ ʧʨʠʥʠʤʘʪʴ ʜʘʥʥʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 
ʥʘ ʦʜʠʥ ʢʘʥʘʣ ʛʝʥʝʨʘʪʦʨʘ ʩ ʚʥʝʰʥʝʛʦ 400 ɻʙʠʪ/ʩ Ethernet ʠʥʪʝʨʬʝʡʩʘ. 

 
ɹʣʦʢ-ʩʭʝʤʘ MaltAWG30-XX-2-HBM 

ɻʝʥʝʨʘʪʦʨ MaltAWG30-XX-4 ʧʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦʨʷʝʪ MaltAWG30-
XX-2, ʦʜʥʘʢʦ ʩʦʜʝʨʞʠʪ ʥʝ 2, ʘ 4 ʥʝʟʘʚʠʩʠʤʳʭ ʢʘʥʘʣʘ. ɺʩʝ 4 ʢʘʥʘʣʘ MaltAWG30-XX-
4 ʧʦʜʢʣʶʯʝʥʳ ʢ ʩʭʝʤʝ ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʢʘʣʠʙʨʦʚʢʠ ʢʘʥʘʣʦʚ. 
ʂʘʣʠʙʨʦʚʢʘ ʢʘʥʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʢʘʞʜʦʤ ʚʢʣʶʯʝʥʠʠ ʧʨʠʙʦʨʘ. ʇʨʠ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʜʠʥ ʠʣʠ ʧʘʨʘ ʠʟ ʢʘʥʘʣʦʚ MaltAWG30-XX-4 ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʢʘʢ ʤʘʨʢʝʨʥʳʝ. ɹʣʦʢ-ʩʭʝʤʘ MaltAWG30-XX-4 ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

 

ɹʣʦʢ-ʩʭʝʤʘ MaltAWG30-XX-4 

ɻʝʥʝʨʘʪʦʨ MaltAWG30-XX-4-HBM ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʥʝʨʘʪʦʨʦʚ 
MaltAWG30-XX-2-HBM ʠ MaltAWG30-XX-4, ʩʦʜʝʨʞʠʪ 4 ʥʝʟʘʚʠʩʠʤʳʭ ʢʘʥʘʣʘ, ʜʚʝ 
ʇʃʀʉ ɺ Xilinx Virtex VU37P, ʦʙʣʘʜʘʶʱʠʝ ʩʚʝʨʭʙʳʩʪʨʦʡ ʧʘʤʷʪʴʶ ʪʠʧʘ HBM2 
ʦʙʲʝʤʦʤ 8 ɻʚʳʙ. ʢʘʞʜʘʷ, ʜʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʥʝʰʥʠʭ ʩʪʨʠʤʠʥʛʦʚʳʭ ʠʥʪʝʨʬʝʡʩʘ 
ʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ 400 ɻʙʠʪ/ʩ ʢʘʞʜʳʡ ʥʘ ʙʘʟʝ 25G ʪʨʘʥʩʠʚʝʨʦʚ ʜʣʷ 
ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ. ɺʩʝ 4 ʢʘʥʘʣʘ MaltAWG30-XX-4-HBM 
ʧʦʜʢʣʶʯʝʥʳ ʢ ʩʭʝʤʝ ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʢʘʣʠʙʨʦʚʢʠ ʢʘʥʘʣʦʚ. ʂʘʣʠʙʨʦʚʢʘ 
ʢʘʥʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʢʘʞʜʦʤ ʚʢʣʶʯʝʥʠʠ ʧʨʠʙʦʨʘ. ɹʣʦʢ-ʩʭʝʤʘ ʛʝʥʝʨʘʪʦʨʘ 
MaltAWG30-XX-4-HBM ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ MaltAWG30-XX-4-HBM 

ɻʝʥʝʨʘʪʦʨ MaltAWG30-XX-8 ʧʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦʨʷʝʪ MaltAWG30-
XX-4, ʦʜʥʘʢʦ ʩʦʜʝʨʞʠʪ ʥʝ 4, ʘ 8 ʥʝʟʘʚʠʩʠʤʳʭ ʢʘʥʘʣʦʚ. ɺʩʝ 8 ʢʘʥʘʣʦʚ MaltAWG30-
XX-8 ʧʦʜʢʣʶʯʝʥʳ ʢ ʩʭʝʤʝ ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʢʘʣʠʙʨʦʚʢʠ ʢʘʥʘʣʦʚ. 
ʂʘʣʠʙʨʦʚʢʘ ʢʘʥʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʢʘʞʜʦʤ ʚʢʣʶʯʝʥʠʠ ʧʨʠʙʦʨʘ. ʇʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦ ʯʝʪʳʨʝʭ ʢʘʥʘʣʦʚ MaltAWG30-XX-8 ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 
ʤʘʨʢʝʨʥʳʝ. ɹʣʦʢ-ʩʭʝʤʘ MaltAWG30-XX-8 ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 
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ɹʣʦʢ-ʩʭʝʤʘ MaltAWG30-XX-8 

ɻʝʥʝʨʘʪʦʨ MaltAWG30-XX-8-HBM ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʥʝʨʘʪʦʨʦʚ 
MaltAWG30-XX-4-HBM ʠ MaltAWG30-XX-8, ʩʦʜʝʨʞʠʪ 8 ʥʝʟʘʚʠʩʠʤʳʭ ʢʘʥʘʣʦʚ, 
ʯʝʪʳʨʝ ʇʃʀʉ ɺ Xilinx Virtex VU37P, ʦʙʣʘʜʘʶʱʠʝ ʩʚʝʨʭʙʳʩʪʨʦʡ ʧʘʤʷʪʴʶ ʪʠʧʘ HBM2 
ʦʙʲʝʤʦʤ 8 ɻʚʳʙ. ʢʘʞʜʘʷ, ʯʝʪʳʨʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʥʝʰʥʠʭ ʩʪʨʠʤʠʥʛʦʚʳʭ 
ʠʥʪʝʨʬʝʡʩʘ ʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ 400 ɻʙʠʪ/ʩ ʢʘʞʜʳʡ ʥʘ ʙʘʟʝ 25G 
ʪʨʘʥʩʠʚʝʨʦʚ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ. ɺʩʝ 8 ʢʘʥʘʣʦʚ 
MaltAWG30-XX-8-HBM ʧʦʜʢʣʶʯʝʥʳ ʢ ʩʭʝʤʝ ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ 
ʢʘʣʠʙʨʦʚʢʠ ʢʘʥʘʣʦʚ. ʂʘʣʠʙʨʦʚʢʘ ʢʘʥʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʢʘʞʜʦʤ ʚʢʣʶʯʝʥʠʠ 
ʧʨʠʙʦʨʘ. ɹʣʦʢ-ʩʭʝʤʘ ʛʝʥʝʨʘʪʦʨʘ MaltAWG30-XX-8-HBM ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ MaltAWG30-XX-8-HBM 
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ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʬʫʥʢʮʠʷʤʠ ʧʨʠʙʦʨʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
ʠʥʪʝʨʬʝʡʩ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʧʘʨʘʤʝʪʨʘʤʠ ʩʠʛʥʘʣʘ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ 
ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʘʤʠ ʛʝʥʝʨʘʪʦʨʘ ʩʠʛʥʘʣʦʚ. 

 

 ʆʩʥʦʚʥʦʡ ʵʢʨʘʥ ʇʆ ʛʝʥʝʨʘʪʦʨʦʚ ʩʠʛʥʘʣʦʚ ʩʝʨʠʠ MaltAWG30 

 
ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ: 
 
¶ ʠʤʧʦʨʪʠʨʦʚʘʪʴ (1) ʩʠʛʥʘʣʳ ʠʟ ʬʘʡʣʦʚ ʬʦʨʤʘʪʦʚ .DAT, .BIN, .CSV ʠʣʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʪʨʦʝʥʥʳʡ ʛʝʥʝʨʘʪʦʨ. 

¶ ʟʘʜʘʚʘʪʴ (2) ʪʠʧ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʝʛʦ (3) ʧʘʨʘʤʝʪʨʳ (ʘʤʧʣʠʪʫʜʫ, ʯʘʩʪʦʪʫ, 
ʩʤʝʱʝʥʠʝ, ʠʩʢʘʞʝʥʠʷ ʠ ʜʨ.), ʨʝʞʠʤ ʪʘʢʪʠʨʦʚʘʥʠʷ; 

¶ ʫʧʨʘʚʣʷʪʴ (4) ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʠ ʦʪʦʙʨʘʞʘʪʴ ʪʝʢʫʱʠʡ ʩʪʘʪʫʩ ʫʩʪʨʦʡʩʪʚʘ; 
¶ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ (5) ʛʝʥʝʨʠʨʫʝʤʳʡ ʩʠʛʥʘʣ; 
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ʊɽʍʅʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 
 
ʇʨʠʚʝʜʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʥʦʩʷʪʩʷ ʢʦ ʚʩʝʤ ʤʦʜʝʣʷʤ, ʝʩʣʠ ʥʝ ʫʢʘʟʘʥʦ ʠʥʦʝ.  
 
ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʫʪʦʯʥʝʥʳ ʠʣʠ ʠʟʤʝʥʝʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 
ʙʝʟ ʫʚʝʜʦʤʣʝʥʠʷ. 
 
ʎʀʌʈʆ-ɸʅɸʃʆɻʆɺʓʁ ʇʈɽʆɹʈɸɿʆɺɸʊɽʃʔ 

ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʦʪ 24 ʜʦ 32 ɻʚʳʙ./ʩ 

ʈʘʟʨʝʰʝʥʠʝ ʧʦ ʚʝʨʪʠʢʘʣʠ (ʥʦʤ.) 8 ʙʠʪ 

 
ʏɸʉʊʆʊʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 
 MaltAWG30-8-1 

MaltAWG30-8-2 
MaltAWG30-8-4 
MaltAWG30-8-8 

MaltAWG30-8-2-HBM 
MaltAWG30-8-4-HBM 
MaltAWG30-8-8-HBM 

MaltAWG30-12-1 
MaltAWG30-12-2 
MaltAWG30-12-4 
MaltAWG30-12-8 

MaltAWG30-12-2-HBM 
MaltAWG30-12-4-HBM 
MaltAWG30-12-8-HBM 

MaltAWG30-16-1 
MaltAWG30-16-2 
MaltAWG30-16-4 
MaltAWG30-16-8 

MaltAWG30-16-2-HBM 
MaltAWG30-16-4-HBM 
MaltAWG30-16-8-HBM 

ʈʘʙʦʯʘʷ ʧʦʣʦʩʘ 
ʯʘʩʪʦʪ ʆʪ 0 ʜʦ 8 ɻɻʮ ʆʪ 0 ʜʦ 12 ɻɻʮ  ʆʪ 0 ʜʦ 16 ɻɻʮ 

 
ɺʈɽʄɽʅʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ (ʥʦʤ.) 
 
ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 
/ (4 ʪʦʯʢʠ ʥʘ ʧʝʨʠʦʜ)è, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʣʶʙʳʝ ʠʩʢʘʞʝʥʠʷ 

256 ɻʙʠʪ/ʩ ʥʘ 
ʢʘʥʘʣ 

ɺʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ/ʩʧʘʜʘ (ʪʠʧ.) 
 
ɺʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ/ʩʧʘʜʘ ʠʟʤʝʨʷʝʪʩʷ ʧʦ ʫʨʦʚʥʷʤ 20% ʠ 80% ʠ ʩʦʩʪʘʚʣʷʝʪ 0,75 
ʦʪ ʦʪʨʘʩʣʝʚʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦ ʫʨʦʚʥʷʤ 10% ʠ 90% 

< 40 ʧʩ 

 
ɸʄʇʃʀʊʋɼʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʤʧʣʠʪʫʜʳ 
ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʋʨʦʚʝʥʴ ʘʤʧʣʠʪʫʜʳ ʠʟʤʝʨʷʝʪʩʷ ʤʝʞʜʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ 
ʚʳʚʦʜʘʤʠ P(+) ʠ N(-). ɼʣʷ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʚʳʚʦʜʦʚ ʫʨʦʚʝʥʴ 
ʘʤʧʣʠʪʫʜʳ ʙʫʜʝʪ ʨʘʚʝʥ ʧʦʣʦʚʠʥʝ ʫʢʘʟʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ʥʘʧʨʷʞʝʥʠʷ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 
ʘʤʧʣʠʪʫʜʘ ʆʪ 14 ʤɺp-p ʜʦ 0,9 ɺp-p 

ʇʦʩʪʦʷʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 
ʩʠʛʥʘʣʘ 450 Ñ 50 ʤɺ 
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ʈʘʟʨʝʰʝʥʠʝ (ʪʠʧ.) 3,5 ʤɺ 

 
 
ʕʌʌɽʂʊʀɺʅʆɽ ʏʀʉʃʆ ʈɸɿʈʗɼʆɺ (ENOB) 

ʈʘʙʦʯʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ  0-8 ɻɻʮ 0-12 ɻɻʮ 0-16 ɻɻʮ 

ʕʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ 
ʨʘʟʨʷʜʦʚ, ENOB  ʥʝ ʤʝʥʝʝ 4,5 ʙʠʪ ʥʝ ʤʝʥʝʝ 4 ʙʠʪ 

 
ʥʝ ʤʝʥʝʝ 3,5 ʙʠʪ 

 

ʉʊɸʅɼɸʈʊʅʓɽ ʌʆʈʄʓ ʉʀɻʅɸʃɸ 

ɹʘʟʦʚʳʡ ʥʘʙʦʨ  
ʬʦʨʤ ʩʠʛʥʘʣʘ 

ʩʠʥʫʩ, ʤʝʘʥʜʨ, ʠʤʧʫʣʴʩ, ʜʚʦʡʥʦʡ ʠʤʧʫʣʴʩ, ʧʠʣʘ, 
ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ/ʩʧʘʜ,  

ʬʫʥʢʮʠʠ sin(x)/x, ɻʘʫʩʩʘ, ʃʦʨʝʥʮʘ, ɻʘʚʝʨʩʠʥʫʩ, ʘʜʜʠʪʠʚʥʳʡ ʰʫʤ 

  ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɸʇʇɸʈɸʊʅʆʁ ʏɸʉʊʀ 
 

MaltAWG30-XX-1 
MaltAWG30-XX-2 
MaltAWG30-XX-2-

HBM 

MaltAWG30-XX-4 
MaltAWG30-XX-4-

HBM 

MaltAWG30-XX-8 
MaltAWG30-XX-8-

HBM 

ʂʦʣʠʯʝʩʪʚʦ 
ʘʥʘʣʦʛʦʚʳʭ 
ʚʳʭʦʜʦʚ 

1 ʢʘʥʘʣ 2 ʢʘʥʘʣʘ 4 ʢʘʥʘʣʘ 8 ʢʘʥʘʣʦʚ 

ɺʳʭʦʜʥʦʡ ʨʘʟʲʝʤ 

1 
ʜʠʬʬʝʨʝʥ-
ʮʠʘʣʴʥʳʡ  
2.92mm 

2 
ʜʠʬʬʝʨʝʥ-
ʮʠʘʣʴʥʳʭ 
2.92mm 

4 
ʜʠʬʬʝʨʝʥ-
ʮʠʘʣʴʥʳʭ 
2.92mm 

8 
ʜʠʬʬʝʨʝʥ-
ʮʠʘʣʴʥʳʭ 
2.92mm 

ʀʤʧʝʜʘʥʩ 2x50 ʆʤ 2x50 ʆʤ 2x50 ʆʤ 2x50 ʆʤ 

ʆʙʲʝʤ ʧʘʤʷʪʠ 
ʚʳʙʦʨʦʢ 

ʉʪʘʥʜʘʨʪʥʦ: ʜʦ 2 ʄʚʳʙ./ʢʘʥʘʣ 
ʉ ʤʘʨʢʠʨʦʚʢʦʡ HBM: ʜʦ 8 ɻʚʳʙ./ʢʘʥʘʣ 

  ʈɽɾʀʄʓ ʈɸɹʆʊʓ 
ʆʜʥʦʢʨʘʪʥʳʡ  ʉʠʛʥʘʣ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʦʜʥʦʢʨʘʪʥʦ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʩʠʛʥʘʣʘ ʟʘʧʫʩʢʘ 

ʅʝʧʨʝʨʳʚʥʳʡ  ʉʠʛʥʘʣ ʧʦʩʪʦʷʥʥʦ ʧʦʚʪʦʨʷʝʪʩʷ 

ʉʠʥʭʨʦʥʥʳʡ ʉʠʛʥʘʣ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʩʠʛʥʘʣʘ ʟʘʧʫʩʢʘ ʠ ʟʘʪʝʤ 
ʧʦʩʪʦʷʥʥʦ ʧʦʚʪʦʨʷʝʪʩʷ 
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ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɺʉʊʈʆɽʅʅʆɻʆ ʂʆʄʇʔʖʊɽʈɸ 
ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ / 
ʧʝʨʠʬʝʨʠʷ /  
ʧʦʨʪʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

- Linux 
- ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ 32 ɻʙʘʡʪ 

- ʧʦʨʪ Ethernet RJ-45 ʩ ʧʦʜʜʝʨʞʢʦʡ 10/100/1000BASE-T 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʤʧʦʨʪʘ ʬʘʡʣʘ 
ʩʠʛʥʘʣʦʚ 

ʀʤʧʦʨʪ ʬʘʡʣʦʚ ʩʠʛʥʘʣʦʚ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʘʪʦʚ: 
.DAT, .BIN, .CSV 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʙʦʨʦʤ ʠ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 

Ethernet 
 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 
(ʩʦʦʪʚʝʪʩʪʚʫʝʪ IEEE-Std 802.3) 



 
 

14    maltsystem.ru 

ɼʆʇʆʃʅʀʊɽʃʔʅʓɽ ɺʓɺʆɼʓ 
 

MaltAWG30-XX-1 
MaltAWG30-XX-2 
MaltAWG30-XX-2-

HBM 

MaltAWG30-XX-4 
MaltAWG30-XX-4-

HBM 

MaltAWG30-XX-8 
MaltAWG30-XX-8-

HBM 

ʄʘʨʢʝʨʳ 

ʂʦʣʠʯʝʩʪʚʦ 1 ɼʦ 1 
 

ɼʦ 2 ɼʦ 4 
 
 

ʊʠʧ ɼʠʬʬʝʨʝʥ-
ʮʠʘʣʴʥʳʡ 

ɼʠʬʬʝʨʝʥ-
ʮʠʘʣʴʥʳʡ 

ɼʠʬʬʝʨʝʥ-
ʮʠʘʣʴʥʳʡ 

ɼʠʬʬʝʨʝʥ-
ʮʠʘʣʴʥʳʡ 

ʈʘʟʲʝʤ 
2x2.92mm 
(ʥʘ ʧʝʨʝʜʥʝʡ 
ʧʘʥʝʣʠ) 

2x2.92mm 
(ʥʘ ʧʝʨʝʜʥʝʡ 
ʧʘʥʝʣʠ) 

2x2.92mm 
(ʥʘ ʧʝʨʝʜʥʝʡ 
ʧʘʥʝʣʠ) 

2x2.92mm 
(ʥʘ ʧʝʨʝʜʥʝʡ 
ʧʘʥʝʣʠ) 

ʀʤʧʝʜʘʥʩ 2x50 ʆʤ 2x50 ʆʤ 2x50 ʆʤ 2x50 ʆʤ 

ɸʤʧʣʠʪʫʜʘ ʆʪ 14 ʤɺp-p ʜʦ 0,9 ɺp-p 
ʆʪ 14 ʤɺp-p ʜʦ 
0,9 ɺp-p 

ʆʪ 14 ʤɺp-p ʜʦ 
0,9 ɺp-p 

ʆʪ 14 ʤɺp-p ʜʦ 
0,9 ɺp-p 

ʈʘʟʨʝʰʝʥʠʝ  3,5 ʤɺ 3,5 ʤɺ 3,5 ʤɺ 3,5 ʤɺ 

ɺʨʝʤʷ 
ʥʘʨʘʩʪʘʥʠʷ/ʩʧʘʜʘ  
(ʧʦ ʫʨʦʚʥʶ 20 - 80 
%) 

<40 ʧʩ <40 ʧʩ <40 ʧʩ <40 ʧʩ 

ʊʨʠʛʛʝʨʳ 

ʂʦʣʠʯʝʩʪʚʦ 1 

ʈʘʟʲʝʤ 2.92mm (ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ) 

ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʪʘʢʪʠʨʦʚʘʥʠʷ 10 ʄɻʮ (ʦʧʮʠʷ REF10) 

ʈʘʟʲʝʤ SMA (ʟʘʜʥʷʷ ʧʘʥʝʣʴ) 

ʀʤʧʝʜʘʥʩ 50 ʆʤ, ʩʚʷʟʴ ʧʦ ʧʝʨʝʤʝʥʥʦʤʫ ʪʦʢʫ 

ɸʤʧʣʠʪʫʜʘ ʆʪ +4 ʜʦ Ñ2 ʜɹʤ 

ʏʘʩʪʦʪʘ 10 ʄɻʮ Ñ (1 ppm + ʧʦʪʝʨʷ ʢʘʯʝʩʪʚʘ ʦʪ ʚʨʝʤʝʥʠ) 
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ɻɸɹɸʈʀʊʓ ʀ ɺʅɽʐʅʀʁ ɺʀɼ 
 

 
 

ʇʝʨʝʜʥʷʷ ʧʘʥʝʣʴ MaltAWG30-XX-1 / MaltAWG30-XX-2 / MaltAWG30-XX-2-HBM 
 
 

ɻʘʙʘʨʠʪʳ 

MaltAWG30-XX-1 
MaltAWG30-XX-2 
MaltAWG30-XX-4 

MaltAWG30-XX-2-HBM 
MaltAWG30-XX-4-HBM 

MaltAWG30-XX-8 
MaltAWG30-XX-8-HBM 

ɺʳʩʦʪʘ 177,8 ʤʤ 265,9 ʤʤ 

ʐʠʨʠʥʘ 483,7 ʤʤ 428,9 ʤʤ 

ɻʣʫʙʠʥʘ 553,0 ʤʤ 558,3 ʤʤ 

ʈʘʟʤʝʨʳ ʚ 
ʩʪʦʡʢʝ 4U ʚ 19-ʜʶʡʤʦʚʦʡ ʩʪʦʡʢʝ 6U ʚ 19-ʜʶʡʤʦʚʦʡ ʩʪʦʡʢʝ 
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ʋʉʃʆɺʀʗ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ ʀ ɹɽɿʆʇɸʉʅʆʉʊʔ  

ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʨʠ ʨʘʙʦʪʝ  ʦʪ +10 ʜʦ +35 ÜC 

ʧʨʠ ʭʨʘʥʝʥʠʠ  ʦʪ -20 ʜʦ +60 ÜC 

ɺʣʘʞʥʦʩʪʴ 

ʧʨʠ ʨʘʙʦʪʝ - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʦʪ 5 ʜʦ 90 % ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 30 ÁC - ʙʝʟ ʢʦʥʜʝʥʩʘʮʠʠ 

ʧʨʠ ʭʨʘʥʝʥʠʠ  
- ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʦʪ 5 ʜʦ 90 % ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 30 ÁC 

- ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʦʪ 5 ʜʦ 45 % ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 30 ʜʦ 60 ÁC 
- ʙʝʟ ʢʦʥʜʝʥʩʘʮʠʠ 
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ʀʅʌʆʈʄɸʎʀʗ ɼʃʗ ɿɸʂɸɿɸ 

ʄʦʜʝʣʴ ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

MaltAWG30-XX-1 

ʆʜʥʦʢʘʥʘʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ 
(ʨʘʙʦʯʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ XX = 8 / 12 / 16 ɻɻʮ, ʦʙʲʝʤ ʧʘʤʷʪʠ 2 ʄʚʳʙ., 
ʤʘʢʩʠʤʫʤ 2 ʄʚʳʙ./ʢʘʥʘʣ, 1 ʦʩʥʦʚʥʦʡ ʢʘʣʠʙʨʦʚʘʥʥʳʡ ʢʘʥʘʣ + 1 

ʤʘʨʢʝʨʥʳʡ ʢʘʥʘʣ). 

MaltAWG30-XX-2 

ɼʚʫʭʢʘʥʘʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ 
(ʨʘʙʦʯʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ XX = 8 / 12 / 16 ɻɻʮ, ʦʙʲʝʤ ʧʘʤʷʪʠ 2 ʄʚʳʙ., 
ʤʘʢʩʠʤʫʤ 2 ʄʚʳʙ./ʢʘʥʘʣ, 2 ʢʘʣʠʙʨʦʚʘʥʥʳʭ ʢʘʥʘʣʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʤʘʨʢʝʨʥʳʡ ʢʘʥʘʣ). 

MaltAWG30-XX-2-HBM 

ɼʚʫʭʢʘʥʘʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʩ 
ʫʚʝʣʠʯʝʥʥʳʤ ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ 

(ʨʘʙʦʯʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ XX = 8 / 12 / 16 ɻɻʮ, ʦʙʲʝʤ ʧʘʤʷʪʠ 8 ɻʚʳʙ., 
ʤʘʢʩʠʤʫʤ 8 ɻʚʳʙ./ʢʘʥʘʣ, 400G Ethernet ʚʭʦʜ ʜʣʷ ʩʪʨʠʤʠʥʛʘ (ʦʧʮʠʷ),  
2 ʢʘʣʠʙʨʦʚʘʥʥʳʭ ʢʘʥʘʣʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 

ʤʘʨʢʝʨʥʳʡ ʢʘʥʘʣ). 

MaltAWG30-XX-4 

ʏʝʪʳʨʸʭʢʘʥʘʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ↑ ʬʦʨʤʳ 
(ʨʘʙʦʯʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ XX = 8 / 12 / 16 ɻɻʮ, ʦʙʲʝʤ ʧʘʤʷʪʠ 4 ʄʚʳʙ., 
ʤʘʢʩʠʤʫʤ 2 ʄʚʳʙ./ʢʘʥʘʣ, 4 ʢʘʣʠʙʨʦʚʘʥʥʳʭ ʢʘʥʘʣʘ, 2 ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʤʘʨʢʝʨʥʳʝ). 

MaltAWG30-XX-4-HBM 

ʏʝʪʳʨʸʭʢʘʥʘʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʩ 
ʫʚʝʣʠʯʝʥʥʳʤ ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ 

(ʨʘʙʦʯʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ XX = 8 / 12 / 16 ɻɻʮ, ʦʙʲʝʤ ʧʘʤʷʪʠ 16 ɻʚʳʙ., 
ʤʘʢʩʠʤʫʤ 8 ɻʚʳʙ./ʢʘʥʘʣ, 2ʭ400G Ethernet ʚʭʦʜ ʜʣʷ ʩʪʨʠʤʠʥʛʘ (ʦʧʮʠʷ), 4 

ʢʘʣʠʙʨʦʚʘʥʥʳʭ ʢʘʥʘʣʘ, 2 ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 
ʤʘʨʢʝʨʥʳʝ). 

MaltAWG30-XX-8 

ɺʦʩʴʤʠʢʘʥʘʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ 
(ʨʘʙʦʯʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ XX = 8 / 12 / 16 ɻɻʮ, ʦʙʲʝʤ ʧʘʤʷʪʠ 8 ʄʚʳʙ., 
ʤʘʢʩʠʤʫʤ 2 ʄʚʳʙ./ʢʘʥʘʣ, 8 ʢʘʣʠʙʨʦʚʘʥʥʳʭ ʢʘʥʘʣʦʚ, 4 ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʤʘʨʢʝʨʥʳʝ). 

MaltAWG30-XX-8-HBM 

ɺʦʩʴʤʠʢʘʥʘʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʩ 
ʫʚʝʣʠʯʝʥʥʳʤ ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ 

(ʨʘʙʦʯʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ XX = 8 / 12 / 16 ɻɻʮ, ʦʙʲʝʤ ʧʘʤʷʪʠ 32 ɻʚʳʙ., 
ʤʘʢʩʠʤʫʤ 8 ɻʚʳʙ./ʢʘʥʘʣ, 4ʭ400G Ethernet ʚʭʦʜ ʜʣʷ ʩʪʨʠʤʠʥʛʘ (ʦʧʮʠʷ), 8 
ʢʘʣʠʙʨʦʚʘʥʥʳʭ ʢʘʥʘʣʦʚ, 4 ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 

ʤʘʨʢʝʨʥʳʝ). 
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ʈʘʩʰʠʬʨʦʚʢʘ ʤʘʨʢʠʨʦʚʢʠ: 

 

 

ʆʇʎʀʀ 

ʆʧʮʠʠ ʧʨʠʙʦʨʘ 

ʆʧʮʠʷ STREAM ʈʝʞʠʤ ʧʦʪʦʢʦʚʦʛʦ ʚʭʦʜʘ, ʪʦʣʴʢʦ ʜʣʷ ʤʦʜʝʣʝʡ ʩ ʤʘʨʢʠʨʦʚʢʦʡ HBM 

ʆʧʮʠʷ REF10 ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʦʧʦʨʥʦʛʦ ʪʘʢʪʠʨʦʚʘʥʠʷ 10 ʄɻʮ ʜʣʷ 
ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʣʠ ʢʘʣʠʙʨʦʚʢʠ 

ʉʝʨʚʠʩʥʳʝ ʦʧʮʠʠ 

ʆʧʮʠʷ C3 ʋʩʣʫʛʠ ʧʦ ʢʘʣʠʙʨʦʚʢʝ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ 

ʆʧʮʠʷ C5 ʋʩʣʫʛʠ ʧʦ ʢʘʣʠʙʨʦʚʢʝ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ 

ʆʧʮʠʷ CA1 ʆʜʥʦʢʨʘʪʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʆʧʮʠʷ G3 ʇʦʣʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ (ʚʢʣʶʯʘʷ ʟʘʤʝʥʫ ʥʘ 
ʚʨʝʤʷ ʨʝʤʦʥʪʘ, ʧʣʘʥʦʚʫʶ ʢʘʣʠʙʨʦʚʢʫ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ) 

ʆʧʮʠʷ G5 ʇʦʣʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ (ʚʢʣʶʯʘʷ ʟʘʤʝʥʫ ʥʘ 
ʚʨʝʤʷ ʨʝʤʦʥʪʘ, ʧʣʘʥʦʚʫʶ ʢʘʣʠʙʨʦʚʢʫ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ) 

 


