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ɿʘʷʚʣʝʥʠʝ 

ɿʘʷʚʣʝʥʠʝ ʦʙ ʘʚʪʦʨʩʢʠʭ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʧʨʘʚʘʭ 

ʕʪʦ ʨʫʢʦʚʦʜʩʪʚʦ, ʚʢʣʶʯʘʷ, ʥʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʚʩʝʡ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʝʤ ʠʥʬʦʨʤʘʮʠʝʡ, 
ʟʘʱʠʱʝʥʦ ʧʦʣʦʞʝʥʠʷʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʙ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʠ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚʘʭ. ɹʝʟ 
ʨʘʟʨʝʰʝʥʠʷ QTECH ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴʩʷ ʢʘʢʠʤʠ-ʣʠʙʦ ʜʝʡʩʪʚʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ 
ʠʤʠʪʘʮʠʷ, ʢʦʧʠʨʦʚʘʥʠʝ, ʠʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʩʳʣʢʘ ʠʣʠ ʜʨʫʛʠʝ ʬʦʨʤʳ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʪʢʘʟ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʅʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʧʨʘʚʦʯʥʳʭ ʮʝʣʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʫʩʪʨʦʡʩʪʚʘ). 

QTECH ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʵʪʦ ʨʫʢʦʚʦʜʩʪʚʦ "ʢʘʢ ʝʩʪʴ" ʠ ʚ ʪʦʡ ʤʝʨʝ, ʚ ʢʘʢʦʡ ʵʪʦ ʨʘʟʨʝʰʝʥʦ 
ʟʘʢʦʥʦʤ, ʥʝ ʜʘʝʪ ʥʠʢʘʢʠʭ ʷʚʥʳʭ ʠʣʠ ʧʦʜʨʘʟʫʤʝʚʘʝʤʳʭ ʛʘʨʘʥʪʠʡ, ʚʢʣʶʯʘʷ, ʧʦʤʠʤʦ 
ʧʨʦʯʝʛʦ, ʪʦʚʘʨʥʫʶ ʧʨʠʛʦʜʥʦʩʪʴ, ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʠ, ʥʝʥʘʨʫʰʝʥʠʝ ʢʘʢʠʭ-
ʣʠʙʦ ʧʨʘʚ ʜʨʫʛʠʭ ʣʠʮ ʠ ʣʶʙʳʝ ʛʘʨʘʥʪʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. QTECH ʪʘʢʞʝ ʥʝ ʜʘʝʪ ʥʠʢʘʢʠʭ ʛʘʨʘʥʪʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʪʦʯʥʦʩʪʠ ʠʣʠ ʥʘʜʝʞʥʦʩʪʠ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. 

ʀʟ-ʟʘ ʦʙʥʦʚʣʝʥʠʡ ʚʝʨʩʠʠ ʧʨʦʜʫʢʪʘ ʠʣʠ ʧʦ ʜʨʫʛʠʤ ʧʨʠʯʠʥʘʤ ʩʦʜʝʨʞʠʤʦʝ ʵʪʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ 
ʤʦʞʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʙʥʦʚʣʷʪʴʩʷ. QTECH ʦʩʪʘʚʣʷʝʪ ʟʘ ʩʦʙʦʡ ʧʨʘʚʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ 
ʩʦʜʝʨʞʘʥʠʝ ʥʘʩʪʦʷʱʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ. 

ɽʩʣʠ ʥʝ ʫʢʘʟʘʥʦ ʠʥʦʝ, ʵʪʦ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʢʘʯʝʩʪʚʝ 
ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝʩʫʪ ʚʩʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. 

ɿʘʷʚʣʝʥʠʝ ʦ ʪʦʚʘʨʥʦʤ ʟʥʘʢʝ 

MicrosoftÈ ʠ Windows ʷʚʣʷʶʪʩʷ ʪʦʚʘʨʥʳʤʠ ʟʥʘʢʘʤʠ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʡ Microsoft. 

LinuxÈ ʷʚʣʷʝʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʪʦʨʛʦʚʦʡ ʤʘʨʢʦʡ Linus Torvalds. 

AspeedÈ ʷʚʣʷʝʪʩʷ ʪʦʨʛʦʚʦʡ ʤʘʨʢʦʡ ASPEED Technology Inc. 

QTECHÈ ʷʚʣʷʝʪʩʷ ʪʦʨʛʦʚʦʡ ʤʘʨʢʦʡ ʆʆʆ çʂʔʖʊʕʂè. 

ʇʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʜʨʫʛʠʝ ʪʦʚʘʨʥʳʝ ʟʥʘʢʠ ʧʨʠʥʘʜʣʝʞʘʪ ʠʭ ʚʣʘʜʝʣʴʮʘʤ. 

 

 



ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ QSRV E-R/P-R 

ɺʚʝʜʝʥʠʝ  

12 

 

 

1. ɺɺɽɼɽʅʀɽ 
ɺ ʵʪʦʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʬʫʥʢʮʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʬʦʨʤʳ 
QTECH ʩʝʨʠʠ QSRV E-R/P-R. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʝ ʠ ʢʦʨʧʫʩʫ ʧʝʨʝʯʠʩʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ 
ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʯʘʩʪʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʫ. 

ʊʘʙʣʠʮʘ 1. ʇʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ 

ʆʧʠʩʘʥʠʝ ʂʦʣʠʯʝʩʪʚʦ 

ʈʘʜʠʘʪʦʨ ʧʨʦʮʝʩʩʦʨʘ 1ï2 

ɺʝʥʪʠʣʷʪʦʨʳ 3 

ɼʝʨʞʘʪʝʣʴ HDD ʩ ʛʦʨʷʯʝʡ ʟʘʤʝʥʦʡ 12 

ʆʙʲʝʜʠʥʠʪʝʣʴʥʘʷ ʧʣʘʪʘ HDD 3 

ʂʦʤʧʣʝʢʪ ʫʩʪʘʥʦʚʦʯʥʳʭ ʨʝʣʴʩʦʚ 1 

1.1. ʈʘʩʧʘʢʦʚʢʘ ʩʠʩʪʝʤʳ 

ʆʩʤʦʪʨʠʪʝ ʢʦʨʦʙʢʫ, ʚ ʢʦʪʦʨʦʡ ʙʳʣʘ ʜʦʩʪʘʚʣʝʥʘ ʩʝʨʚʝʨʥʘʷ ʧʣʘʪʬʦʨʤʘ QTECH ʩʝʨʠʠ 
QSRV E-R/P-R, ʠ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʝʩʣʠ ʫʧʘʢʦʚʢʘ ʙʳʣʘ ʧʦʚʨʝʞʜʝʥʘ ʢʘʢʠʤ-ʣʠʙʦ 
ʦʙʨʘʟʦʤ. ɽʩʣʠ ʢʘʢʦʝ-ʣʠʙʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʢʘʞʝʪʩʷ ʧʦʚʨʝʞʜʸʥʥʳʤ, ʧʦʜʘʡʪʝ ʟʘʷʚʣʝʥʠʝ ʦ 
ʚʦʟʤʝʱʝʥʠʠ ʫʱʝʨʙʘ ʧʝʨʝʚʦʟʯʠʢʫ, ʢʦʪʦʨʳʡ ʝʛʦ ʜʦʩʪʘʚʠʣ. 

ʆʧʨʝʜʝʣʠʪʝ ʧʦʜʭʦʜʷʱʝʝ ʤʝʩʪʦ ʜʣʷ ʩʪʦʡʢʠ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʘ ʩʝʨʚʝʨʥʘʷ 
ʧʣʘʪʬʦʨʤʘ. ʆʥʘ ʜʦʣʞʥʘ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʯʠʩʪʦʤ, ʙʝʟ ʧʳʣʠ, ʭʦʨʦʰʦ ʚʝʥʪʠʣʠʨʫʝʤʦʤ 
ʧʦʤʝʱʝʥʠʠ. ʀʟʙʝʛʘʡʪʝ ʧʦʤʝʱʝʥʠʡ ʩʦ ʩʪʦʨʦʥʥʠʤ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ 
ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʰʫʤʦʚ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʝʡ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘ ʨʦʟʝʪʢʘ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ ʟʘʟʝʤʣʝʥʠʝʤ. 
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2. ʆʇʀʉɸʅʀɽ ʂʆʈʇʋʉɸ 
ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʢʦʨʧʫʩ 2U ʧʨʦʠʟʚʦʜʠʤʳʡ ʢʦʤʧʘʥʠʝʡ QTECH, 
ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ, ʩʠʩʪʝʤʫ ʜʣʷ ʙʳʩʪʨʦʡ ʟʘʤʝʥʳ ʜʠʩʢʦʚ, 
ʙʵʢʧʣʝʡʥ ʜʠʩʢʦʚ ʠʣʠ ʵʢʩʧʘʥʜʝʨ, ʧʘʥʝʣʴ ʠʥʜʠʢʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʘʥʝʣʴ USB 3.0. 

 

ʈʠʩʫʥʦʢ 2-1. ɺʥʝʰʥʠʡ ʚʠʜ ʢʦʨʧʫʩʘ 

2.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʧʫʩʘ 

ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʧʫʩʘ 

ʌʦʨʤʬʘʢʪʦʨ ʢʦʨʧʫʩʘ 2U 

ʊʠʧʦʨʘʟʤʝʨ ʜʠʩʢʘ 3,5 ʜʶʡʤʘ 

ʇʦʜʜʝʨʞʢʘ ʜʠʩʢʦʚ SAS/SATA 12 ɻʙʠʪ ʜʘ 

ʇʦʜʜʝʨʞʢʘ ʙʵʢʧʣʵʡʥʦʤ SGPIO Bus ʜʘ 

ʂʦʣʠʯʝʩʪʚʦ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʜʦ 12 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʪʠʧ ʧʣʘʪ ʨʘʩʰʠʨʝʥʠʷ 2FS+1HS 

USB 3.0 ʥʘ ʬʨʦʥʪʘʣʴʥʦʡ ʧʘʥʝʣʠ 2 

ʇʣʘʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʮʠʠ ʜʘ 

ʈʘʟʤʝʨ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ 80Ĭ80Ĭ38 ʤʤ 

ɹʳʩʪʨʘʷ ʟʘʤʝʥʘ ʚʝʥʪʠʣʷʪʦʨʦʚ ʜʘ 

ʂʦʣʠʯʝʩʪʚʦ ʚʝʥʪʠʣʷʪʦʨʦʚ 3 ʰʪ 
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ʌʦʨʤʬʘʢʪʦʨ ʢʦʨʧʫʩʘ 2U 

ʈʘʙʦʯʠʝ ʪʝʤʧʝʨʘʪʫʨʳ +10 Áʉ ï +35 Áʉ 

ɻʘʙʘʨʠʪʳ 88Ĭ435Ĭ657 ʤʤ 

ɻʘʨʘʥʪʠʷ 1 ʛʦʜ 

2.2. ʂʦʤʧʦʥʝʥʪʳ ʢʦʨʧʫʩʘ 

2.2.1. ʇʝʨʝʜʥʷʷ ʧʘʥʝʣʴ ʢʦʨʧʫʩʘ 

ʅʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʢʦʨʧʫʩʘ ʥʘʭʦʜʷʪʩʷ: 

¶ 12 ʢʘʩʩʝʪ ʜʣʷ ʛʦʨʷʯʝʡ ʟʘʤʝʥʳ ʜʠʩʢʦʚ (ʦʪ 4 ʜʦ 12 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʥʝʥʠʷ); 

¶ ʧʘʥʝʣʠ ʠʥʜʠʢʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ; 

¶ 2 ʧʦʨʪʘ USB 3.0; 

¶ ʨʫʯʢʠ ʜʣʷ ʚʳʜʚʠʞʝʥʠʷ ʢʦʨʧʫʩʘ ʠʟ ʩʪʦʡʢʠ, ʩ ʦʪʚʝʨʩʪʠʝʤ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʢʨʦʥʰʪʝʡʥʫ; 

¶ ʢʨʦʥʰʪʝʡʥ ʢʨʝʧʣʝʥʠʷ ʢ ʩʪʦʡʢʝ. 

 

 

 

 

ʈʠʩʫʥʦʢ 2-2. ʇʝʨʝʜʥʷʷ ʧʘʥʝʣʴ ʢʦʨʧʫʩʘ 

ʇʦʨʪʳ USB 3.0 

ʈʫʯʢʘ ʩ ʦʪʚʝʨʩʪʠʝʤ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʢʨʦʥʰʪʝʡʥʫ 

ʂʘʩʩʝʪʳ ʜʣʷ ʛʦʨʷʯʝʡ ʟʘʤʝʥʳ ʜʠʩʢʦʚ ʇʘʥʝʣʴ ʠʥʜʠʢʘʮʠʠ ʠ 
ʫʧʨʘʚʣʝʥʠʷ 
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2.2.1.1. ʇʘʥʝʣʴ ʠʥʜʠʢʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʅʘ ʧʘʥʝʣʠ ʠʥʜʠʢʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʠ ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 2-3. ʇʘʥʝʣʴ ʠʥʜʠʢʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

2.2.1.2. ʀʥʜʠʢʘʪʦʨ ʘʢʪʠʚʥʦʩʪʠ ʥʘʢʦʧʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʅʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʢʘʩʩʝʪʳ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʠʤʝʝʪʩʷ ʜʚʘ ʠʥʜʠʢʘʪʦʨʘ ʦʨʘʥʞʝʚʦʛʦ ʠ 
ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ʈʝʞʠʤ ʨʘʙʦʪʳ ʠ ʢʦʤʙʠʥʘʮʠʠ ʩʚʝʯʝʥʠʷ ʠʥʜʠʢʘʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʩʪʘʥʜʘʨʪʦʤ. 

 

ʈʠʩʫʥʦʢ 2-4. ɺʥʝʰʥʠʡ ʚʠʜ ʤʦʜʫʣʷ SAS/SATA ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ 

  

ʀʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ ʧʠʪʘʥʠʷ 

ID-ʠʥʜʠʢʘʪʦʨ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʩʝʨʚʝʨʘ 

 !-ʠʥʜʠʢʘʪʦʨ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 
(Warning LED). ʉʚʝʪʠʪʩʷ ʜʦ 

ʦʢʦʥʯʘʥʠʷ ʟʘʛʨʫʟʢʠ ɺʄʉ, ʘ ʪʘʢʞʝ 
ʧʨʠ ʘʚʘʨʠʠ ʩʝʨʚʝʨʘ ʠʣʠ ʩʠʩʪʝʤʳ 

ʦʭʣʘʞʜʝʥʠʷ 

HDD-ʠʥʜʠʢʘʪʦʨ ʦʙʨʘʱʝʥʠʷ ʢ 
ʜʠʩʢʘʤ 

ʂʥʦʧʢʘ POWER 
ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʩʝʨʚʝʨʘ 

UID ï ʢʥʦʧʢʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʩʝʨʚʝʨʘ 

ʂʥʦʧʢʘ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʝʨʚʝʨʘ 
(Reset), ʫʪʦʧʣʝʥʘ ʜʣʷ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʣʫʯʘʡʥʳʭ 
ʥʘʞʘʪʠʡ 

2 ʠʥʜʠʢʘʪʦʨʘ ʘʢʪʠʚʥʦʩʪʠ ʩʝʪʝʚʳʭ 
ʠʥʪʝʨʬʝʡʩʦʚ 
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2.2.1.3. ʂʘʩʩʝʪʳ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ 

 

ʈʠʩʫʥʦʢ 2-5. ʂʘʩʩʝʪʘ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ SAS/SATA 

2.2.1.3.1. ʀʟʚʣʝʯʝʥʠʝ ʠ ʫʩʪʘʥʦʚʢʘ ʢʘʩʩʝʪ: 

ʏʪʦʙʳ ʚʳʥʫʪʴ ʢʘʩʩʝʪʫ ʩ ʞʝʩʪʢʠʤ ʜʠʩʢʦʤ: 

¶ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 1, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʦʪʢʠʜʳʚʘʥʠʶ ʨʫʯʢʠ 2; 

¶ ʜʣʷ ʚʳʜʚʠʞʝʥʠʷ ʢʘʩʩʝʪʳ ʧʦʪʷʥʠʪʝ ʟʘ ʨʫʯʢʫ 2. ʏʪʦʙʳ ʚʩʪʘʚʠʪʴ ʢʘʩʩʝʪʫ ʞʝʩʪʢʦʛʦ 
ʜʠʩʢʘ; 

¶ ʘʢʢʫʨʘʪʥʦ ʚʩʪʘʚʴʪʝ ʢʘʩʩʝʪʫ ʩ ʦʪʢʨʳʪʦʡ ʨʫʯʢʦʡ 2 ʚ ʦʪʩʝʢ ʠ ʟʘʜʚʠʥʴʪʝ ʝʛʦ ʚʥʫʪʨʴ ʜʦ 
ʫʧʦʨʘ; 

¶ ʟʘʢʨʦʡʪʝ ʨʫʯʢʫ 2 ʜʦ ʬʠʢʩʘʮʠʠ. 

2.2.1.3.2. ʋʩʪʘʥʦʚʢʘ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ 3,5 ʜʶʡʤʘ ʚ ʢʘʩʩʝʪʫ 

ɼʝʤʦʥʪʠʨʫʡʪʝ ʟʘʛʣʫʰʢʫ ʜʠʩʢʘ, ʩʦʭʨʘʥʠʪʝ ʚʠʥʪʳ ʢʨʝʧʣʝʥʠʷ ʟʘʛʣʫʰʢʠ. ʉʦʨʠʝʥʪʠʨʫʡʪʝ ʜʠʩʢ 
ʪʘʢ ʯʪʦʙ ʨʘʟʲʝʤ ʧʦʜʢʣʶʯʝʥʠʷ ʥʘʭʦʜʠʣʩʷ ʩʟʘʜʠ, ʨʘʟʤʝʩʪʠʪʝ ʜʠʩʢ ʪʘʢ ʯʪʦʙʳ ʩʦʚʧʘʣʠ 
ʢʨʝʧʝʞʥʳʝ ʦʪʚʝʨʩʪʠʷ ʥʘ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʢʘʩʩʝʪʳ, ʠ ʟʘʬʠʢʩʠʨʫʡʪʝ ʜʠʩʢ 
ʚʠʥʪʘʤʠ, ʠʜʫʱʠʤʠ ʚ ʢʦʤʧʣʝʢʪʝ ʧʦʩʪʘʚʢʠ. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʜʠʩʢʘ 2.5 ʜʶʡʤʘ ʠʩʧʦʣʴʟʫʡʪʝ ʚʠʥʪʳ, ʢʨʝʧʷʱʠʝ ʟʘʛʣʫʰʢʫ ʜʠʩʢʘ. 

ɺʅʀʄɸʅʀɽ:  ɼʃʗ ʆɹɽʉʇɽʏɽʅʀʗ ʊɽʇʃʆɺʓʍ ʈɽɾʀʄʆɺ ɺʉɽʍ ɼʀʉʂʆɺ, ɺ ʂɸʉʉɽʊʓ 
ɾɽʉʊʂʀʍ ɼʀʉʂʆɺ ɼʆʃɾʅʓ ɹʓʊʔ ɺʉʊɸɺʃɽʅʓ ʅɸʂʆʇʀʊɽʃʀ (SSD 
ʀʃʀ HDD) ʀʃʀ ʋʉʊɸʅʆɺʃɽʅʓ ɿɸɻʃʋʐʂʀ, ʇʆʉʊɸɺʃʗɽʄʓɽ ʉ 
ʂɸʉʉɽʊʆʁ. 

2.2.2. ɿʘʜʥʷʷ ʧʘʥʝʣʴ ʢʦʨʧʫʩʘ 

 

ʈʠʩʫʥʦʢ 2-6. ɿʘʜʥʷʷ ʧʘʥʝʣʴ ʢʦʨʧʫʩʘ 

ɺ ʢʦʨʧʫʩʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ 2 ʧʦʣʥʦʬʦʨʤʘʪʥʳʝ ʢʘʨʪʳ ʨʘʩʰʠʨʝʥʠʷ 
(ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʯʝʨʝʟ ʩʣʦʪ ʠ ʢʨʝʧʷʪʩʷ ʚʠʥʪʦʤ ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ) ʠ 1 ʧʦʣʫʬʦʨʤʘʪʥʘʷ 
ʢʘʨʪʘ ʨʘʩʰʠʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ PCIe-ʨʘʟʲʝʤ ʤʘʪʝʨʠʥʩʢʦʡ 
ʧʣʘʪʳ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʤʦʥʪʘʞʘ ʢʘʨʪ 2FS ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʪʚʝʨʩʪʠʷ ʩʙʦʢʫ ʜʣʷ ʟʘʚʝʜʝʥʠʷ 
ʦʪʚʝʨʪʢʠ. 

1 
2 
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ʂʦʨʧʫʩ ʨʘʩʩʯʠʪʘʥ ʥʘ ʫʩʪʘʥʦʚʢʫ ʥʝʩʲʝʤʥʦʛʦ ʙʣʦʢʘ ʧʠʪʘʥʠʷ 550 ï 1800 ɺʪ. 

2.2.3. ʉʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ 

 

ʈʠʩʫʥʦʢ 2-7. ʉʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ 

ʉʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ʢʦʨʧʫʩʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʜʚʫʭʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʠʘʧʘʟʦʥʝ ʚʥʝʰʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʦʪ ʧʣʶʩ 10 Áʉ ʜʦ ʧʣʶʩ 35 Áʉ. 
ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ 
ʪʨʝʭ 80 ʤʤ ʚʝʥʪʠʣʷʪʦʨʦʚ. 

ɺʅʀʄɸʅʀɽ:  ɼʃʗ ʆɹɽʉʇɽʏɽʅʀʗ ʊɽʇʃʆɺʓʍ ʈɽɾʀʄʆɺ ɼʀʉʂʆɺ, ɺ ʂɸʉʉɽʊʓ 
ɾɽʉʊʂʀʍ ɼʀʉʂʆɺ ɼʆʃɾʅʓ ɹʓʊʔ ɺʉʊɸɺʃɽʅʓ ʅɸʂʆʇʀʊɽʃʀ (SSD 
ʀʃʀ HDD) ʀʃʀ ʋʉʊɸʅʆɺʃɽʅʓ ɿɸɻʃʋʐʂʀ, ʇʆʉʊɸɺʃʗɽʄʓɽ ʉ 
ʂɸʉʉɽʊʆʁ. 

2.2.3.1.1. ʉʠʩʪʝʤʥʳʝ ʚʝʥʪʠʣʷʪʦʨʳ 

¶ ʂʘʞʜʳʡ ʚʝʥʪʠʣʷʪʦʨʥʳʡ ʤʦʜʫʣʴ ʦʙʣʘʜʘʝʪ ʜʝʤʧʬʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ ʜʣʷ 
ʤʠʥʠʤʠʟʘʮʠʠ ʚʠʙʨʘʮʠʡ ʩʝʨʚʝʨʥʦʛʦ ʢʦʨʧʫʩʘ. 

ʉʢʦʨʦʩʪʴ ʢʘʞʜʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨʦʤ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʚ 
ʤʘʪʝʨʠʥʩʢʫʶ ʧʣʘʪʫ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʠʭ ʠʣʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ 
ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʣʝʨʘ ʫʚʝʣʠʯʠʚʘʶʪ 
ʠʣʠ ʫʤʝʥʴʰʘʶʪ ʩʢʦʨʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ. 

¶ ʉ ʢʘʞʜʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʚ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦʩʪʫʧʘʝʪ ʩʠʛʥʘʣ ʦʪ ʪʘʭʦʤʝʪʨʘ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʛʦ ʩʦʩʪʦʷʥʠʝ. 
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ɺ ʢʦʨʧʫʩ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦ ʪʨʝʭ ʚʝʥʪʠʣʷʪʦʨʦʚ. ɼʣʷ ʟʘʤʝʥʳ ʚʝʥʪʠʣʷʪʦʨʘ ʩʣʝʜʫʝʪ 
ʚʳʢʨʫʪʠʪʴ ʬʠʢʩʠʨʫʶʱʠʡ ʚʠʥʪ ʚ ʢʘʩʩʝʪʝ ʚʝʥʪʠʣʷʪʦʨʘ, ʚʳʪʘʱʠʪʴ ʨʘʟʲʝʤ ʠʟ ʤʘʪʝʨʠʥʩʢʦʡ 
ʧʣʘʪʳ ʠ ʠʟʚʣʝʯʴ ʢʘʩʩʝʪʫ ʩ ʚʝʥʪʠʣʷʪʦʨʦʤ (ʈʠʩʫʥʦʢ 2-7). ʋʩʪʘʥʦʚʢʫ ʢʘʩʩʝʪʳ ʩ ʥʦʚʳʤ 
ʚʝʥʪʠʣʷʪʦʨʦʤ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɿʘʤʝʥʘ ʚʝʥʪʠʣʷʪʦʨʘ ʚ 
ʢʘʩʩʝʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʦʪʢʨʫʯʠʚʘʥʠʷ 4-ʭ ʚʠʥʪʦʚ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʚʝʥʪʠʣʷʪʦʨʘ ʚ 
ʢʘʩʩʝʪʫ ʩʦʙʣʶʜʘʡʪʝ ʧʦʨʷʜʦʢ ʫʩʪʘʥʦʚʢʠ, ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʪʝʣʶ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ 
ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʥʘ ʚʝʥʪʠʣʷʪʦʨʝ. ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʨʘʚʣʷʪʴ ʚ 
ʟʘʜʥʶʶ ʯʘʩʪʴ ʢʦʨʧʫʩʘ. ɺʝʥʪʠʣʷʪʦʨ ʚ ʢʘʩʩʝʪʝ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʪʘʢ ʯʪʦʙʳ ʝʛʦ ʢʘʙʝʣʴ 
ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʥʝʣʴʶ ʚʝʥʪʠʣʷʪʦʨʦʚ. 

ʇʨʠ ʩʙʦʨʢʝ ʩʝʨʚʝʨʦʚ ʥʘ ñʛʦʨʷʯʠʭò ʧʨʦʮʝʩʩʦʨʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʢʣʶʯʘʪʴ ʚʝʥʪʠʣʷʪʦʨ, 
ʥʘʭʦʜʷʱʠʡʩʷ ʥʘʧʨʦʪʠʚ ʥʘʠʙʦʣʝʝ ʛʨʝʶʱʝʛʦʩʷ ʧʨʦʮʝʩʩʦʨʘ, ʩ ʧʦʤʦʱʴʶ ʫʜʣʠʥʠʪʝʣʴʥʦʛʦ 
ʢʘʙʝʣʷ (ʚ ʢʦʤʧʣʝʢʪʝ ʥʝ ʧʦʩʪʘʚʣʷʝʪʩʷ), ʚ ʨʘʟʲʝʤ FAN_CPU ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʦʙʦʨʦʪʳ ʜʣʷ 
ʵʪʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. 

2.3. ʕʢʩʧʣʫʘʪʘʮʠʷ ʢʦʨʧʫʩʘ 

2.3.1. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʉʝʨʚʝʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʟʘʢʨʳʪʦʤ ʧʦʤʝʱʝʥʠʠ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 
ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʠ ʩʣʝʜʫʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ: 

¶ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ ʧʣʶʩ 10 Áʉ ʜʦ ʧʣʶʩ 35 Áʉ; 

¶ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʦʪ 20 % ʜʦ 80 %; 

¶ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʦʪ 85 ʜʦ 105 ʢʇʘ; 

¶ ʩʦʛʣʘʩʥʦ çʇʨʘʚʠʣʘʤ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢè, ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
ʟʘʟʝʤʣʷʶʱʝʛʦ ʢʦʥʪʫʨʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 4 ʆʤ; 

¶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 63254-76 ʥʝ ʙʦʣʝʝ 
0,3 ɺ/ʤ; 

¶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʚʥʝʰʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʝ ʙʦʣʝʝ 200 ɸ/ʤ; 

¶ ʟʘʧʳʣʝʥʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 16325-76 ʥʝ ʙʦʣʝʝ 0,75 ʤʛ/ʤ2; 

¶ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʘʨʦʚ ʘʛʨʝʩʩʠʚʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʚʝʱʝʩʪʚ, 
ʚʳʟʳʚʘʶʱʠʭ ʢʦʨʨʦʟʠʶ. 

2.3.2. ʄʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʂʦʥʩʪʨʫʢʮʠʷ ʢʦʨʧʫʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʩʧʝʮʠʘʣʠʩʪʘ ʦʪ ʧʦʨʘʞʝʥʠʷ 
ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ: ʧʨʠʤʝʥʝʥʠʝ ʥʘʜʝʞʥʳʭ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʢʘʙʝʣʝʡ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʩ ʟʘʟʝʤʣʷʶʱʠʤʠ ʧʨʦʚʦʜʥʠʢʘʤʠ. 

ʆʙʷʟʘʪʝʣʴʥʦ ʦʪʢʣʶʯʘʡʪʝ ʢʦʨʧʫʩ ʠ ʚʩʝ ʧʨʠʩʦʝʜʠʥʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʩʝʪʠ ʧʫʪʝʤ 
ʠʟʚʣʝʯʝʥʠʷ ʩʝʪʝʚʳʭ ʚʠʣʦʢ ʠʟ ʨʦʟʝʪʦʢ ʧʨʠ ʣʶʙʳʭ ʨʘʙʦʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʪʢʨʳʪʠʝʤ ʢʦʨʧʫʩʘ. 
ʇʦʤʥʠʪʝ, ʯʪʦ ʧʦʛʘʩʰʠʡ ʠʥʜʠʢʘʪʦʨ ʧʠʪʘʥʠʷ ʥʝ ʦʟʥʘʯʘʝʪ ʧʦʣʥʦʛʦ ʩʥʷʪʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩ 
ʫʩʪʨʦʡʩʪʚʘ ð ʙʣʦʢ ʧʠʪʘʥʠʷ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʝʞʫʨʥʦʤ ʨʝʞʠʤʝ. 

ʅʝ ʜʦʪʨʘʛʠʚʘʡʪʝʩʴ ʜʦ ʚʨʘʱʘʶʱʠʭʩʷ ʚʝʥʪʠʣʷʪʦʨʦʚ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʢʦʨʧʫʩʘ, 
ʜʦʞʜʠʪʝʩʴ ʠʭ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ. 
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3. ʋʉʊɸʅʆɺʂɸ ʉʀʉʊɽʄʓ 

3.1. ʆʙʟʦʨ 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʩʦʜʝʨʞʘʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʫʩʪʘʥʦʚʢʝ ʚʘʰʝʡ ʩʠʩʪʝʤʳ ʚ 
ʩʝʨʚʝʨʥʦʡ ʩʪʦʡʢʝ. ɽʩʣʠ ʚʘʰʘ ʩʠʩʪʝʤʘ ʝʱʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʧʨʦʮʝʩʩʦʨʘʤʠ, 
ʩʠʩʪʝʤʥʦʡ ʧʘʤʷʪʴʶ ʠ ʪ. ʜ., ʦʙʨʘʪʠʪʝʩʴ ʢ ɻʣʘʚʝ 5 ʟʘ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʫʩʪʘʥʦʚʢʝ 
ʵʪʠʭ ʢʦʥʢʨʝʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ:  ʕʃɽʂʊʈʆʉʊɸʊʀʏɽʉʂʀʁ ʈɸɿʈʗɼ (ESD) ʄʆɾɽʊ ʇʆɺʈɽɼʀʊʔ 
ʕʃɽʂʊʈʆʅʅʓɽ ʂʆʄʇʆʅɽʅʊʓ. ɺʆ ʀɿɹɽɾɸʅʀɽ 
ʇʆɺʈɽɾɼɽʅʀʗ ʕʃɽʄɽʅʊʆɺ, ʈɸʉʇʆʃʆɾɽʅʅʓʍ ʅɸ 
ʇɽʏɸʊʅʓʍ ʇʃɸʊɸʍ, ɺɸɾʅʆ ʀʉʇʆʃʔɿʆɺɸʊʔ 
ɿɸɿɽʄʃɽʅʅʓʁ ɹʈɸʉʃɽʊ, ʋɼɽʈɾʀɺɸʊʔ ɺʉɽ ʇɽʏɸʊʅʓɽ 
ʇʃɸʊʓ ʊʆʃʔʂʆ ʇʆ ʂʈɸʗʄ ʀ ʍʈɸʅʀʊʔ ʀʍ ɺ 
ɸʅʊʀʉʊɸʊʀʏɽʉʂʀʍ ʄɽʐʂɸʍ, ɽʉʃʀ ʆʅʀ ʅɽ 
ʀʉʇʆʃʔɿʋʖʊʉʗ. 

3.2. ʇʦʜʛʦʪʦʚʢʘ ʢ ʫʩʪʘʥʦʚʢʝ 

ʂʦʨʦʙʢʘ, ʚ ʢʦʪʦʨʦʡ ʧʦʩʪʘʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ, ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʯʘʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 
ʫʩʪʘʥʦʚʢʠ ʚ ʩʪʦʡʢʫ (ʤʦʥʪʘʞʥʳʝ ʨʝʣʴʩʳ). ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʫʩʪʘʥʦʚʢʝ, ʧʨʦʯʠʪʘʡʪʝ 
ʵʪʦʪ ʨʘʟʜʝʣ ʮʝʣʠʢʦʤ. 

3.2.1. ɺʳʙʦʨ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ 

¶ ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʯʠʩʪʦʤ, ʙʝʟ ʧʳʣʠ, ʭʦʨʦʰʦ ʧʨʦʚʝʪʨʠʚʘʝʤʦʤ 
ʧʦʤʝʱʝʥʠʠ. ʀʟʙʝʛʘʡʪʝ ʧʦʤʝʱʝʥʠʡ ʩ ʧʦʩʪʦʨʦʥʥʠʤ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ ʠ 
ʧʦʜʚʝʨʞʝʥʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʰʫʤʘʤ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ. 

¶ ʆʩʪʘʚʴʪʝ ʜʦʩʪʘʪʦʯʥʦ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʝʨʝʜ ʩʪʦʡʢʦʡ, ʯʪʦʙʳ ʚʳ ʤʦʛʣʠ 
ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʴ ʧʝʨʝʜʥʶʶ ʜʚʝʨʮʫ (~ 60 ʩʤ) ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 75 ʩʤ ʟʘʟʦʨʘ ʦʪ 
ʟʘʜʥʝʡ ʯʘʩʪʠ ʩʪʦʡʢʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʚʦʟʜʫʰʥʦʛʦ 
ʧʦʪʦʢʘ ʠ ʜʦʩʪʫʧʘ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ. 

¶ ʕʪʦʪ ʧʨʦʜʫʢʪ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʦʣʴʢʦ ʚ ʤʝʩʪʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ 
(ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʥʘʪʳ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʰʢʘʬʳ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʪ. ʜ.). 

3.2.2. ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʤʦʥʪʘʞʥʦʡ ʩʪʦʡʢʦʡ 

¶ ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʳʨʘʚʥʠʚʘʶʱʠʝ ʥʦʞʢʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʦʡʢʠ ʫʧʝʨʪʳ ʚ ʧʦʣ, ʪʘʢ ʯʪʦ 
ʥʘ ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ ʧʦʣʥʳʡ ʚʝʩ ʩʪʦʡʢʠ. 

¶ ɺ ʫʩʪʘʥʦʚʢʘʭ ʩ ʦʜʥʦʡ ʩʪʦʡʢʦʡ, ʢ ʩʪʦʡʢʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʢʨʝʧʣʝʥʳ ʩʪʘʙʠʣʠʟʘʪʦʨʳ. 
ɺ ʩʣʫʯʘʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʦʡʢʘʤʠ ʩʪʦʡʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

¶ ɺʩʝʛʜʘ ʧʨʦʚʝʨʷʡʪʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʪʦʡʢʠ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʚʳʜʚʠʥʫʪʴ ʩʝʨʚʝʨ ʠʣʠ 
ʜʨʫʛʦʡ ʢʦʤʧʦʥʝʥʪ ʠʟ ʩʪʦʡʢʠ. 

¶ ɺʳ ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʩʝʨʚʝʨ ʠʣʠ ʢʦʤʧʦʥʝʥʪ ʟʘ ʨʘʟ ð 
ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʪʦʡʢʫ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʪʦʤʫ, ʯʪʦ ʩʪʦʡʢʘ ʧʦʪʝʨʷʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

3.2.3. ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʬʦʨʤʦʡ 

¶ ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʨʝʣʴʩʦʚ ʦʧʨʝʜʝʣʠʪʝ ʨʘʟʤʝʱʝʥʠʝ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʪʦʡʢʝ. 

¶ ʉʥʘʯʘʣʘ ʫʩʪʘʥʦʚʠʪʝ ʩʘʤʳʝ ʪʷʞʝʣʳʝ ʩʝʨʚʝʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 
ʩʪʦʡʢʠ, ʘ ʟʘʪʝʤ ʧʨʦʜʚʠʛʘʡʪʝʩʴ ʚʚʝʨʭ. 



ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ QSRV E-R/P-R 

ʋʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʳ  

20 

 

 

¶ ʀʩʧʦʣʴʟʫʡʪʝ ʠʩʪʦʯʥʠʢ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ (ʀɹʇ), ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʩʝʨʚʝʨ ʦʪ 
ʩʢʘʯʢʦʚ ʠ ʧʝʨʝʧʘʜʦʚ ʥʘʧʨʷʞʝʥʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʙʦʪʫ ʚʘʰʝʡ ʩʠʩʪʝʤʳ ʚ ʩʣʫʯʘʝ 
ʩʙʦʷ ʧʠʪʘʥʠʷ. 

¶ ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʳ ʦʩʪʳʣʠ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʢʘʩʘʪʴʩʷ ʜʠʩʢʦʚ ʠ ʤʦʜʫʣʝʡ 
ʧʠʪʘʥʠʷ. 

¶ ʂʦʛʜʘ ʨʘʙʦʪʳ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ, ʜʝʨʞʠʪʝ ʧʝʨʝʜʥʶʶ ʜʚʝʨʮʫ 
ʩʪʦʡʢʠ ʠ ʚʩʝ ʢʨʳʰʢʠ/ʧʘʥʝʣʠ ʟʘʢʨʳʪʳʤʠ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘʜʣʝʞʘʱʝʝ 
ʦʭʣʘʞʜʝʥʠʝ. 

3.2.4. ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʦʥʪʘʞʫ ʚ ʩʪʦʡʢʝ 

3.2.4.1. ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ɽʩʣʠ ʩʝʨʚʝʨʥʘʷ ʧʣʘʪʬʦʨʤʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʟʘʢʨʳʪʦʡ ʠʣʠ ʤʥʦʛʦʙʣʦʯʥʦʡ ʩʪʦʡʢʝ, 
ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʩʪʦʡʢʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ, ʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʧʦʤʝʱʝʥʠʠ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʫʩʪʘʥʦʚʢʝ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʨʝʜʝ, ʩʦʚʤʝʩʪʠʤʦʡ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʦʤʠʥʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (TMRA). 

3.2.4.2. ɺʦʟʜʫʰʥʳʡ ʧʦʪʦʢ 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʪʦʡʢʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʦʤʫ 
ʧʨʦʭʦʜʷʱʝʤʫ ʚʦʟʜʫʰʥʦʤʫ ʧʦʪʦʢʫ, ʥʝʦʙʭʦʜʠʤʦʤʫ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ. 

3.2.4.3. ʄʝʭʘʥʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʩʪʦʡʢʫ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 
ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʯʪʦʙʳ ʥʝ ʚʦʟʥʠʢʘʣʦ ʦʧʘʩʥʳʭ ʩʦʩʪʦʷʥʠʡ. 

3.2.4.4. ʇʝʨʝʛʨʫʟʢʘ ʮʝʧʠ 

ʉʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʦ ʧʦʜʢʣʶʯʝʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʩʭʝʤʝ ʧʠʪʘʥʠʷ ʠ ʦ ʚʣʠʷʥʠʠ 
ʣʶʙʦʡ ʚʦʟʤʦʞʥʦʡ ʧʝʨʝʛʨʫʟʢʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʪʦʢʦʚʫʶ ʟʘʱʠʪʫ ʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ. ʇʨʠ 
ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʦ ʥʦʤʠʥʘʣʴʥʦʡ ʧʦʪʨʝʙʣʷʝʤʦʡ 
ʤʦʱʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

3.2.4.5. ʅʘʜʝʞʥʦʝ ʟʘʟʝʤʣʝʥʠʝ 

ʅʘʜʝʞʥʦʝ ʟʘʟʝʤʣʝʥʠʝ ʜʦʣʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚ ʣʶʙʦʝ ʚʨʝʤʷ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʪʦ, 
ʩʘʤʘ ʩʪʦʡʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʟʝʤʣʝʥʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʧʦʜʢʣʶʯʝʥʠʷʤ 
ʙʣʦʢʦʚ ʧʠʪʘʥʠʷ, ʦʪʣʠʯʥʳʤ ʦʪ ʧʨʷʤʳʭ ʧʦʜʢʣʶʯʝʥʠʡ ʢ ʧʠʪʘʶʱʝʡ ʩʝʪʠ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ 
ʩʪʦʡʢʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʦʩʦʙʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ 
ʩʠʩʪʝʤʘ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ. 

ʉʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʘʰʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

¶ ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʦʡʢʠ, ʝʩʣʠ ʦʥʦ 
ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚ ʩʪʦʡʢʝ. 

¶ ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʯʘʩʪʠʯʥʦ ʟʘʧʦʣʥʝʥʥʫʶ ʩʪʦʡʢʫ, ʟʘʛʨʫʞʘʡʪʝ ʩʪʦʡʢʫ 
ʩʥʠʟʫ-ʚʚʝʨʭ, ʨʘʩʧʦʣʘʛʘʷ ʩʘʤʳʝ ʪʷʞʝʣʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʦʡʢʠ. 

¶ ʆʙʦʨʫʜʦʚʘʥʠʝ ʥʘ ʩʢʦʣʴʟʷʱʠʭ ʤʦʥʪʘʞʥʳʭ ʨʝʣʴʩʘʭ ʥʝ ʜʦʣʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 
ʧʦʣʢʘ ʠʣʠ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ:  ʅɽ ʇɽʈɽʄɽʑɸʁʊɽ ʉɽʈɺɽʈ ʉ ʇʆʄʆʑʔʖ ʇɽʈɽɼʅʀʍ ʈʋʏɽʂ. 
ʆʅʀ ʇʈɽɼʅɸɿʅɸʏɽʅʓ ʊʆʃʔʂʆ ɼʃʗ ɺʓʊʗɻʀɺɸʅʀʗ 
ʉɽʈɺɽʈɸ ʀɿ ʉʊʆʁʂʀ. 



ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ QSRV E-R/P-R 

ʋʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʳ  

21 

 

 

3.3. ʋʩʪʘʥʦʚʢʘ ʩʝʨʚʝʨʘ ʚ ʩʪʦʡʢʫ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʘʥʦʚʢʝ ʢʦʨʧʫʩʘ ʚ ʩʪʦʡʢʫ. 

ʇʈʀʄɽʏɸʅʀɽ: ʢʦʤʧʣʝʢʪʥʳʝ ʨʝʣʴʩʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʩʪʦʡʢʫ ʰʠʨʠʥʦʡ ʦʪ 
26 ʜʦ 33,5 ʜʶʡʤʘ. 

ʅʘ ʨʳʥʢʝ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʩʪʦʝʢ, ʯʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʧʨʦʮʝʜʫʨʘ ʩʙʦʨʢʠ ʙʫʜʝʪ ʥʝʤʥʦʛʦ 
ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʧʠʩʘʥʥʦʡ ʚ ʨʘʟʜʝʣʝ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʦ ʦʩʥʦʚʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʫʩʪʘʥʦʚʢʝ ʢʦʨʧʫʩʘ ʚ ʩʪʦʡʢʫ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ɺʳ ʪʘʢʞʝ ʜʦʣʞʥʳ ʦʙʨʘʪʠʪʴʩʷ ʢ ʠʥʩʪʨʫʢʮʠʷʤ ʧʦ ʫʩʪʘʥʦʚʢʝ, ʢʦʪʦʨʳʝ 
ʧʨʠʣʘʛʘʶʪʩʷ ʢ ʢʦʥʢʨʝʪʥʦʡ ʩʪʦʡʢʝ, ʢʦʪʦʨʫʶ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ. 

3.3.1. ʋʩʪʘʥʦʚʢʘ ʨʝʣʴʩʦʚ ʚ ʩʪʦʡʢʫ 

ʊʝʣʝʩʢʦʧʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʷʶʱʠʝ ʨʝʣʴʩʳ ʧʦʩʪʘʚʣʷʶʪʩʷ ʚ ʩʦʙʨʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʩʦʩʪʦʷʪ 
ʠʟ ʜʚʫʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʯʘʩʪʝʡ (ʈʠʩʫʥʦʢ 3-1): 

¶ ʚʥʝʰʥʝʡ ʨʝʡʢʠ, ʦʩʥʘʱʝʥʳ ʜʚʫʤʷ ʢʨʦʥʰʪʝʡʥʘʤʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢ ʩʪʦʡʢʝ ʠ 
ʩʝʧʘʨʘʪʦʨʦʤ ʩ ʰʘʨʠʢʘʤʠ; 

¶ ʚʥʫʪʨʝʥʥʝʡ ʨʝʡʢʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢ ʢʦʨʧʫʩʫ ʦʩʥʘʱʝʥʳ ʤʝʭʘʥʠʟʤʦʤ ʬʠʢʩʘʮʠʠ. 

 

ʈʠʩʫʥʦʢ 3-1. ʊʝʣʝʩʢʦʧʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʷʶʱʠʝ ʨʝʣʴʩʳ (ʩʦʙʨʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ). ɺʥʫʪʨʝʥʥʷʷ 
ʨʝʡʢʘ ʚʳʜʚʠʥʫʪʘ 

ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʨʝʣʴʩʦʚ ʚ ʩʪʦʡʢʫ ʵʪʠ ʯʘʩʪʠ ʩʣʝʜʫʝʪ ʨʘʟʜʝʣʠʪʴ. ɼʣʷ ʵʪʦʛʦ ʚʳʜʚʠʥʫʪʴ 
ʚʥʫʪʨʝʥʥʶʶ ʨʝʡʢʫ ʜʦ ʱʝʣʯʢʘ ʬʠʢʩʘʪʦʨʘ, ʟʘʪʝʤ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʩʜʚʠʥʫʪʴ 
ʬʠʢʩʘʪʦʨ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʦʪ ʩʝʙʷ) ʠ ʨʘʟʲʝʜʠʥʠʪʴ ʯʘʩʪʠ. ɼʣʷ ʦʙʨʘʪʥʦʡ ʦʧʝʨʘʮʠʠ, 
ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʢʦʨʧʫʩʘ ʚ ʩʪʦʡʢʫ, ʬʠʢʩʘʪʦʨ ʩʣʝʜʫʝʪ ʩʜʚʠʛʘʪʴ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʢ 
ʩʝʙʝ). 

ʆʙʘ ʢʦʥʮʘ ʢʨʦʥʰʪʝʡʥʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʆʪʨʝʛʫʣʠʨʫʡʪʝ 
ʢʨʦʥʰʪʝʡʥʳ ʥʘ ʥʘʜʣʝʞʘʱʝʝ ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʛʣʫʙʠʥʝ ʩʪʦʡʢʠ ʠ ʟʘʢʨʝʧʠʪʝ ʢʘʞʜʳʡ ʜʚʫʤʷ 
ʚʠʥʪʘʤʠ ʄ5. ʇʦʩʣʝ ʟʘʢʨʝʧʣʝʥʠʷ ʚʥʝʰʥʝʡ ʨʝʡʢʠ ʚ ʩʪʦʡʢʝ, ʩʜʚʠʥʴʪʝ ʩʚʦʙʦʜʥʦ 
ʧʝʨʝʤʝʱʘʶʱʠʡʩʷ ʩʝʧʘʨʘʪʦʨ ʚʧʣʦʪʥʫʶ ʢ ʬʠʢʩʘʪʦʨʫ, ʜʣʷ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʢʦʥʪʘʢʪʘ ʩ 
ʚʥʝʰʥʝʡ ʨʝʡʢʦʡ ʧʨʠ ʙʫʜʫʱʝʡ ʫʩʪʘʥʦʚʢʝ ʢʦʨʧʫʩʘ. ʇʦʚʪʦʨʠʪʝ ʵʪʠ ʜʝʡʩʪʚʠʷ ʜʣʷ 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʚʥʝʰʥʝʡ ʨʝʡʢʠ. 

3.3.2. ʋʩʪʘʥʦʚʢʘ ʢʦʨʧʫʩʘ ʚ ʩʪʦʡʢʫ 

1. ʇʨʠʢʨʝʧʠʪʝ ʚʥʫʪʨʝʥʥʠʝ ʨʝʣʴʩʳ ʢ ʰʘʩʩʠ ʚʠʥʪʘʤʠ ʄ5. 

2. ɺʳʨʦʚʥʷʡʪʝ ʨʝʣʴʩʳ ʢʦʨʧʫʩʘ ʩ ʚʥʝʰʥʠʤʠ ʨʝʣʴʩʘʤʠ ʚ ʩʪʦʡʢʝ (ʈʠʩʫʥʦʢ 3-2). 

3. ɺʜʚʠʥʴʪʝ ʨʝʣʴʩʳ ʰʘʩʩʠ ʚ ʨʝʣʴʩʳ ʩʪʦʡʢʠ ʜʦ ʟʘʤʢʦʚ ʬʠʢʩʘʪʦʨʦʚ, ʧʨʠʣʘʛʘʷ 

ʨʘʚʥʦʤʝʨʥʳʝ ʫʩʠʣʠʷ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. ɿʘʤʢʠ ʬʠʢʩʘʪʦʨʦʚ ʧʨʝʜʦʪʚʨʘʱʘʶʪ 

ɺʥʫʪʨʝʥʥʷʷ ʨʝʡʢʘ 

ɺʥʝʰʥʷʷ ʨʝʡʢʘ 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʬʠʢʩʘʪʦʨʘ 

ʂʨʦʥʰʪʝʡʥʳ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢ ʩʪʦʡʢʝ 
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ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ ʚʜʚʠʛʘʥʠʝ ʰʘʩʩʠ ʚ ʩʪʦʡʢʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʰʘʩʩʠ. 

4. ʉʜʚʠʥʴʪʝ ʢʥʦʧʢʠ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʬʠʢʩʘʪʦʨʦʚ ʢ ʩʝʙʝ ʠ ʧʨʦʜʦʣʞʠʪʝ ʚʜʚʠʛʘʪʴ 

ʰʘʩʩʠ ʧʦ ʥʘʧʨʘʚʣʷʶʱʠʤ. ʂʦʛʜʘ ʩʝʨʚʝʨ ʧʦʣʥʦʩʪʴʶ ʚʩʪʘʚʣʝʥ ʚ ʩʪʦʡʢʫ, ʚʳ ʜʦʣʞʥʳ 

ʫʩʣʳʰʘʪʴ ʱʝʣʯʦʢ ʙʣʦʢʠʨʦʚʢʠ. 

5. (ɼʦʧʦʣʥʠʪʝʣʴʥʦ) ɺʢʨʫʪʠʪʝ ʚʠʥʪʳ ʩ ʥʘʩʝʯʢʘʤʠ ʥʘ ʛʦʣʦʚʢʝ ʜʣʷ ʬʠʢʩʘʮʠʠ ʧʝʨʝʜʥʝʡ 

ʧʘʥʝʣʠ ʩʝʨʚʝʨʘ ʢ ʩʪʦʡʢʝ. 

 

ʈʠʩʫʥʦʢ 3-2. ʄʦʥʪʘʞ ʰʘʩʩʠ ʚ ʩʪʦʡʢʫ 

ʇʈʀʄɽʏɸʅʀɽ: ʨʠʩʫʥʦʢ ʧʦʢʘʟʘʥ ʪʦʣʴʢʦ ʚ ʠʣʣʶʩʪʨʘʪʠʚʥʳʭ ʮʝʣʷʭ. ɺʩʝʛʜʘ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ 
ʩʝʨʚʝʨʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʦʡʢʠ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ:  ʇʈɽɾɼɽ ʏɽʄ ɼʆʉʊɸɺɸʊʔ ʋʉʊʈʆʁʉʊɺʆ ɼʃʗ 
ʆɹʉʃʋɾʀɺɸʅʀʗ ʇʈʆɺɽʈʔʊɽ ʄɽʍɸʅʀɿʄ ʌʀʂʉɸʎʀʀ 
ʉʊʆʁʂʀ ʀʃʀ ʂʈɽʇʃɽʅʀɽ ʉʊʆʁʂʀ ɹʆʃʊɸʄʀ ʂ ʇʆʃʋ. 
ʅɽʉʊɸɹʀʃʔʅʆʉʊʔ ʉʊʆʁʂʀ ʄʆɾɽʊ ʇʈʀɺɽʉʊʀ ʂ ɽɽ 
ʆʇʈʆʂʀɼʓɺɸʅʀʖ. 
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4. ʆʇʀʉɸʅʀɽ ʄɸʊɽʈʀʅʉʂʆʁ ʇʃɸʊʓ 

4.1. ʆʧʠʩʘʥʠʝ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ 

ʉʝʨʚʝʨʥʘʷ ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ QTECH 469555.005 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʥʦʣʠʪʥʫʶ 
ʩʙʦʨʢʫ ʧʝʯʘʪʥʳʭ ʧʣʘʪ ʩ ʬʫʥʢʮʠʷʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʩʝʨʚʝʨʦʚ ʩ ʚʳʩʦʢʦʡ 
ʧʣʦʪʥʦʩʪʴʶ ʤʦʥʪʘʞʘ ʚ ʩʪʦʡʢʫ 1Uï4U. ʅʘ ʨʠʩʫʥʢʝ 4-1 ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʚʠʜ ʧʣʘʪʳ ʩ 
ʦʙʦʟʥʘʯʝʥʠʝʤ ʝʸ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ 4-2 ʫʢʘʟʘʥʳ ʤʝʩʪʘ ʧʦʜʢʣʶʯʝʥʠʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʟʣʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʧʣʘʪʳ. 

 

ʈʠʩʫʥʦʢ 4-1. ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ QTECH 469555.005 
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ʈʠʩʫʥʦʢ 4-2. ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʩ ʜʦʩʪʫʧʥʳʤʠ ʚʩʪʨʦʝʥʥʳʤʠ ʦʧʮʠʷʤʠ 

4.2. ʌʫʥʢʮʠʠ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʬʫʥʢʮʠʡ ʩʝʨʚʝʨʥʦʡ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ. 
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ʊʘʙʣʠʮʘ 3. ʌʫʥʢʮʠʠ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ 

ʌʫʥʢʮʠʠ QTECH 469555.005 

ʇʨʦʮʝʩʩʦʨ 2 ʧʨʦʮʝʩʩʦʨʥʳʭ ʨʘʟʲʸʤʘ LGA3647-0 (Socket P). 

ʇʦʜʜʝʨʞʢʘ 1 ʠʣʠ 2 ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 1 ʠ 2 ʧʦʢʦʣʝʥʠʡ 
ʨʘʩʰʠʨʷʝʤʦʛʦ ʩʝʤʝʡʩʪʚʘ (Platinum, Gold, Silver ʠ Bronze). 

ʇʈʀʄɽʏɸʅʀɽ: 

ʇʨʦʮʝʩʩʦʨʳ IntelÈ XeonÈ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʥʝ 
ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʜʝʨʞʠʚʘʝʤʘʷ ʨʘʩʯʸʪʥʘʷ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ 
(TDP) ʜʦ 205 ɺʪ (ʪʦʣʴʢʦ ʧʣʘʪʘ). 

ʉʝʨʚʝʨʥʳʝ ʧʣʘʪʬʦʨʤʳ QTECH ʥʘ ʙʘʟʝ ʵʪʦʡ ʧʣʘʪʳ ʤʦʛʫʪ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʦʣʝʝ ʥʠʟʢʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʘʩʯʸʪʥʫʶ ʪʝʧʣʦʚʫʶ 
ʤʦʱʥʦʩʪʴ (TDP) 

ʆʙʲʸʤ ʧʘʤʷʪʠ 24 ʩʣʦʪʘ DIMM (ʧʦ 12 ʥʘ ʢʘʞʜʳʡ ʧʨʦʮʝʩʩʦʨ). 

DDR4 RDIMM/LRDIMM, ʜʦ 2933 ʄʊ/ʩ, 1,2 ɺ. 

ʉʦʚʤʝʩʪʠʤʳʡ ʩ DDR4 ʤʦʜʫʣʴ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ IntelÈ 
OptaneÊ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʜʦ 2666 ʄʊ/ʩ, 1,2 ɺ. 

ʇʈʀʄɽʏɸʅʀɽ: 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʜʝʨʞʠʚʘʝʤʘʷ ʩʢʦʨʦʩʪʴ ʧʘʤʷʪʠ ʟʘʚʠʩʠʪ ʦʪ 
SKU ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘʙʦʨʘ 
ʤʦʜʫʣʝʡ ʧʘʤʷʪʠ; ʇʦʩʪʦʷʥʥʘʷ ʧʘʤʷʪʴ IntelÈ OptaneÊ DC 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 2 
ʧʦʢʦʣʝʥʠʷ ʨʘʩʰʠʨʷʝʤʦʛʦ ʩʝʤʝʡʩʪʚʘ (Platinum, Gold, Silver ʠ 
Bronze) 

ʅʘʙʦʨ ʤʠʢʨʦʩʭʝʤ 
IntelÈ ʩʝʨʠʠ C62x 

IntelÈ C621/ʉ624 

ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ (LAN) Ĭ2 ʧʦʨʪʘ RJ-45 1 GbE + Ĭ2 ʧʦʨʪʘ RJ-45 1 GbE (ʦʧʮʠʷ), Ĭ2 RJ-45 
10 GbE (ʪʦʣʴʢʦ ʉ624) 

OCP-ʧʦʨʪ (ʪʦʣʴʢʦ ʉ624), IPMI-ʧʦʨʪ RJ-45 1 GbE 

ʇʦʜʜʝʨʞʢʘ ʤʦʜʫʣʝʡ 
ʆCP 

ɽʩʪʴ 

ʇʦʜʜʝʨʞʢʘ ʤʦʜʫʣʝʡ 
SAS 

ɽʩʪʴ 

ɺʩʪʨʦʝʥʥʳʡ PCIe* 
NVMe* 

Ĭ3 ï PCIe* OCuLink 

ʇʦʜʜʝʨʞʢʘ IntelÈ VMD 

ʇʦʜʜʝʨʞʢʘ IntelÈ VROC (VMD NVMe RAID) (ʦʧʮʠʷ) 
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ʌʫʥʢʮʠʠ QTECH 469555.005 

ɺʩʪʨʦʝʥʥʳʡ SATA Ĭ14 ʧʦʨʪʦʚ SATA 6 ɻʙʠʪ/ʩ (ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 
6 ɻʙʠʪ/ʩ, 3 ɻʙʠʪ/ʩ ʠ 1,5 ɻʙʠʪ/ʩ) 

Ĭ9 ð ʦʜʥʦʧʦʨʪʦʚʳʭ 7-ʢʦʥʪʘʢʪʥʳʭ ʨʘʟʲʝʤʦʚ SATA (8 SATA ʠ 
1 sSATA) 

Ĭ1 ð ʨʘʟʲʸʤʳ M.2/sSATA 

Ĭ1 ð M.2/PCIe Ĭ4 

ʭ1 ð 4-ʧʦʨʪʦʚʳʡ ʨʘʟʲʝʤ mini-SAS ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (HD) 
(SFF-8643) (4 sSATA). ɺʩʪʨʦʝʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ RAID SATA 

IntelÈ VROC (SATA RAID) 6.0 

IntelÈ Embedded Server RAID Technology 2 1.60 ʩ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʢʣʶʯʘ RAID 5 (ʧʦʜʨʦʙʥʦʩʪʠ ʩʤ. ʚ 
ʧʫʥʢʪʝ 4.16) 

ʉʣʦʪʳ ʜʣʷ ʢʘʨʪ 
ʨʘʩʰʠʨʝʥʠʷ PCIe* 

ʉʣʦʪ 1: ʩʣʦʪ PCIe* 3.0 x24 (ʵʣʝʢʪʨʠʯʝʩʢʠʡ x8+x16), 
ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʎʇʋ1 

ʉʣʦʪ 2: ʩʣʦʪ PCIe* 3.0 x24 (ʵʣʝʢʪʨʠʯʝʩʢʠʡ x8+x16), 
ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʎʇʋ2 

ʉʣʦʪ 3: ʩʣʦʪ PCIe* 3.0 x16 (ʵʣʝʢʪʨʠʯʝʩʢʠʡ x8+x4), 
ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʎʇʋ2 

ɺʠʜʝʦ ɺʠʜʝʦ ʚʩʪʨʦʝʥʥʳʡ 2D-ʢʦʥʪʨʦʣʣʝʨ 

16 ʄɹ ʚʠʜʝʦʧʘʤʷʪʠ DDR4 

ɺʥʝʰʥʠʡ ʨʘʟʲʸʤ DB-15 

USB 3 ð ʚʥʝʰʥʠʝ ʧʦʨʪʳ USB 3.0 (back panel) 

1 ð ʚʥʫʪʨʝʥʥʠʡ USB 2.0 ʪʠʧʘ ɸ ʨʘʟʲʸʤ 

1 ð 2Ĭ10-ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʲʸʤ ʩ ʧʦʜʜʝʨʞʢʦʡ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʜʣʷ 
(2) ʧʦʨʪʦʚ USB 2.0/3.0 

1 ð 2Ĭ5 header 2ĬUSB2.0 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ 
ʧʦʨʪ 

ʭ1 ð ʨʘʟʲʸʤ ʚʥʫʪʨʝʥʥʝʛʦ RS232-ʧʦʨʪʘ DH-10 

x1 ð 3pin header UART 

ʋʧʨʘʚʣʝʥʠʝ ʩʝʨʚʝʨʦʤ ɺʩʪʨʦʝʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʫʧʨʘʚʣʝʥʠʷ ʦʩʥʦʚʥʦʡ ʧʣʘʪʦʡ, 
ʩʦʚʤʝʩʪʠʤʳʡ ʩ IPMI 2.0 

ʇʦʜʜʝʨʞʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ IntelÈ Server 
Management 

ɺʳʜʝʣʝʥʥʳʡ ʚʩʪʨʦʝʥʥʳʡ ʧʦʨʪ ʫʧʨʘʚʣʝʥʠʷ RJ-45 

ʈʘʩʰʠʨʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʝʨʚʝʨʦʤ ʩ ʧʦʤʦʱʴʶ IntelÈ RMM4 Lite 
(ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʧʮʠʷ) 
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ʌʫʥʢʮʠʠ QTECH 469555.005 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʊʈʄ 2.0 

ʇʦʜʜʝʨʞʢʘ 
ʩʠʩʪʝʤʥʳʭ 
ʚʝʥʪʠʣʷʪʦʨʦʚ 

x2 ð 4-ʢʦʥʪʘʢʪʥʳʝ ʨʘʟʲʸʤʳ ʜʣʷ ʚʝʥʪʠʣʷʪʦʨʦʚ ʧʨʦʮʝʩʩʦʨʘ 

x6 ð 4ï6-ʢʦʥʪʘʢʪʥʳʝ ʨʘʟʲʸʤʳ ʜʣʷ ʧʝʨʝʜʥʠʭ ʩʠʩʪʝʤʥʳʭ 
ʚʝʥʪʠʣʷʪʦʨʦʚ, ʧʘʨʘʣʣʝʣʴʥʦ 3 ʪʠʧʘ 

x1 ð ʚʝʥʪʠʣʷʪʦʨ ʩʟʘʜʠ, ʩʠʩʪʝʤʘ 4-ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʲʸʤ 

4.3. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ ʠ ʠʭ ʬʫʥʢʮʠʡ 

ʅʘ ʨʠʩʫʥʢʝ 4-3 ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʚʠʜ ʚʩʝʭ ʧʦʨʪʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʩʚʝʨʭʫ ʠ ʩʦ ʩʪʦʨʦʥʳ 
ʩʘʤʠʭ ʨʘʟʲʸʤʦʚ. 

 

ʈʠʩʫʥʦʢ 4-3. ʈʘʟʲʸʤʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ɸ ð ʉʝʪʝʚʳʝ ʧʦʨʪʳ Ĭ2 RJ-45 10 ɻʙʠʪ (ʦʧʮʠʷ ʠ ʪʦʣʴʢʦ ʜʣʷ ʉ624) 

ɺ ð ʉʝʪʝʚʦʡ ʧʦʨʪ RJ-45 1 ɻʙʠʪ i211 (ʦʧʮʠʷ) 

C ð ʉʝʪʝʚʦʡ ʧʦʨʪ RJ-45 1 ɻʙʠʪ i211 

D ð ɺʠʜʝʦʨʘʟʲʸʤ VGA 

E ð ʉʝʪʝʚʦʡ ʧʦʨʪ RJ-45 1 ɻʙʠʪ i219 

F ð 3-ʧʦʨʪʦʚʳʡ ʨʘʟʲʸʤ USB 3.0 

G ð ʉʝʪʝʚʦʡ ʧʦʨʪ RJ-45 1 ɻʙʠʪ i211 (ʦʧʮʠʷ) 

H ð ʉʝʪʝʚʦʡ ʧʦʨʪ IPMI RJ-45 1 ɻʙʠʪ 

ʅʘ ʨʠʩʫʥʢʝ 4-4 ʫʢʘʟʘʥʳ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʚʝʪʦʜʠʦʜʥʳʭ ʜʘʪʯʠʢʦʚ ʩʦʩʪʦʷʥʠʷ ʠ 
ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʜʨʫʛʠʭ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʦʚ ʧʣʘʪʳ. ʅʘ ʨʠʩʫʥʢʝ 4-5 ʧʦʢʘʟʘʥʳ 
ʧʝʨʝʤʳʯʢʠ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʣʘʪʳ. 
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ʈʠʩʫʥʦʢ 4-4. ɼʘʪʯʠʢʠ ʩʦʩʪʦʷʥʠʷ ʧʣʘʪʳ 

LED ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚʝʥʪʠʣʷʪʦʨʘ 10 GbE 

LED ʥʝʠʩʧʨʘʚʥʦʩʪʠ CPU1 

LED ʥʝʠʩʧʨʘʚʥʦʩʪʠ  
CPU0 

LED ʩʪʘʪʫʩʘ ʩʠʩʪʝʤʳ 

LED UID 
LED ʥʝʠʩʧʨʘʚʥʦʩʪʠ  
ʚʝʥʪʠʣʷʪʦʨʘ 

 

LED ʩʪʘʪʫʩʘ BMC 
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ʈʠʩʫʥʦʢ 4-5. ʇʝʨʝʤʳʯʢʠ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʣʘʪʳ 

4.4. ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʨʚʝʨʥʦʡ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ QTECH 469555.005 ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ 
ʤʘʩʰʪʘʙʠʨʫʝʤʦʛʦ ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ Scalable, ʯʠʧʩʝʪʘ IntelÈ C621/ʉ624 
(PCH), Ethernet-ʢʦʥʪʨʦʣʣʝʨʘ IntelÈ X722 (ʦʧʮʠʷ), ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ  
10-ʛʠʛʘʙʠʪʥʳʡ Ethernet ʥʘ ʦʩʥʦʚʝ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ PHY, ʚʩʪʨʦʝʥʥʦʛʦ ʚ 
Ethernet-ʩʦʝʜʠʥʝʥʠʝ X557-AT2 (ʦʧʮʠʷ), ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʣʝʨʘ, ʩʣʝʜʷʱʝʛʦ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 
ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ (BMC) ʩʝʤʝʡʩʪʚʘ Aspeed AST2500. 

ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4-6 ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ, ʧʦʢʘʟʳʚʘʶʱʝʡ ʬʫʥʢʮʠʠ ʠ 
ʚʟʘʠʤʦʩʚʷʟʠ ʢʘʞʜʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʜʩʠʩʪʝʤʳ. 
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ʈʠʩʫʥʦʢ 4-6. ɹʣʦʢ-ʩʭʝʤʘ ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ QTECH 469555.005 

4.5. ʉʪʝʢ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʪʝʢ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʡ 
ʩʦʩʪʦʠʪ ʠʟ BIOS, BMC, ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʩʠʩʪʝʤʳ (IntelÈ ME), ʘ ʪʘʢʞʝ 
ʩʤʝʥʥʦʛʦ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʙʣʦʢʘ FRU ʠ ʙʣʦʢʘ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ (SDR). ʄʥʦʛʠʝ 
ʬʫʥʢʮʠʠ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʠ ʫʧʨʘʚʣʷʶʪʩʷ ʚʩʝʤʠ ʵʪʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚ 
ʢʦʤʧʣʝʢʩʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʚʤʝʩʪʥʦ ʩʠʩʪʝʤʘʤʠ BIOS ʠ BMC ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 
ʬʫʥʢʮʠʠ: 

¶ ʉʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ IPMI. 

¶ ʇʦʜʜʝʨʞʢʘ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ, ʚʢʣʶʯʘʷ ʦʙʲʝʜʠʥʝʥʠʝ ʢʦʤʘʥʜ ʠ ʧʦʜʜʝʨʞʢʫ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʝʘʥʩʦʚ, ʧʦʜʜʝʨʞʢʘ ʬʣʘʛʦʚ ʟʘʛʨʫʟʢʠ BIOS. 

¶ ʉʠʩʪʝʤʘ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ BIOS/BMC. 

¶ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʝʨʝʭʦʜ ʧʦ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ (SOL). 

¶ ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʩʦʩʪʦʷʥʠʷ ACPI BMC, ʦʪʩʣʝʞʠʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ACPI, 
ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ BIOS. 
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¶ ʆʪʢʘʟʦʫʩʪʦʡʯʠʚʘʷ ʟʘʛʨʫʟʢʘ (FRB) ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʘʷ ʟʘʛʨʫʟʢʘ 2-ʛʦ ʫʨʦʚʥʷ (FRB2), 
ʵʪʠ ʬʫʥʢʮʠʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʬʫʥʢʮʠʝʡ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ. 

¶ ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʴʶ BMC. ʌʫʥʢʮʠʷ ʫʧʨʘʚʣʷʝʪ ʠʥʜʠʢʘʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷ 
ʩʠʩʪʝʤʳ ʠ ʠʥʜʠʢʘʪʦʨʦʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʰʘʩʩʠ. ʆʥ ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʝʟʦʧʘʩʥʫʶ 
ʙʣʦʢʠʨʦʚʢʫ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʥʘʞʘʪʠʝ 
ʢʥʦʧʦʢ. ʀʥʜʠʢʘʪʦʨ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʰʘʩʩʠ ʚʢʣʶʯʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʥʘ 
ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʠʣʠ ʢʦʤʘʥʜʳ. 

¶ ʄʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ DIMM ð ʥʦʚʳʝ ʜʘʪʯʠʢʠ ʠ ʫʣʫʯʰʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 
ʘʢʫʩʪʠʢʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʩ ʟʘʤʢʥʫʪʳʤ 
ʢʦʥʪʫʨʦʤ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʧʦʢʘʟʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ DIMM. 

¶ ʀʥʪʝʛʨʠʨʦʚʘʥʥʦʝ KVM. 

¶ ʀʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʫʜʘʣʸʥʥʳʭ ʥʦʩʠʪʝʣʝʡ. 

¶ ɺʩʪʨʦʝʥʥʘʷ ʬʫʥʢʮʠʷ ʦʪʣʘʜʢʠ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ ʧʦʜʨʦʙʥʳʝ 
ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ. 

ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʥʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʚ 
ʧʨʦʮʝʩʩʝ ʩʙʦʨʢʠ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʩʝʨʚʝʨʥʦʡ 
ʧʣʘʪʦʡ ʧʨʠ ʧʝʨʚʦʤ ʚʢʣʶʯʝʥʠʠ. ʆʜʥʘʢʦ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʦʡ ʨʘʙʦʪʳ 
ʧʣʘʪʳ, ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʠʪʴ ʟʘ ʦʙʥʦʚʣʝʥʠʷʤʠ ʇʆ ʠ ʚʦʚʨʝʤʷ ʟʘʛʨʫʞʘʪʴ 
ʥʦʚʦʝ ʇʆ ʚ ʩʠʩʪʝʤʫ. ɿʘ ʦʙʥʦʚʣʝʥʠʷʤʠ ʩʠʩʪʝʤʥʦʛʦ ʇʆ ʤʦʞʥʦ ʩʣʝʜʠʪʴ ʥʘ ʜʘʥʥʦʤ ʩʘʡʪʝ: 
https://www.qtech.ru/catalog/servers/. 

ʆʙʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʨʷʜʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʨʝʜ, ʚʢʣʶʯʘʷ ʦʙʦʣʦʯʢʫ 
UEFI ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʦʙʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ. 

ɺ ʨʘʤʢʘʭ ʥʘʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʥʳʝ ʠʥʪʝʛʨʘʪʦʨʳ ʜʦʣʞʥʳ 
ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ ʥʘ ʧʣʘʪʝ ʩ ʧʦʤʦʱʴʶ ʫʪʠʣʠʪʳ FRUSDR, 
ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʩʪʨʦʝʥʥʳʤ ʇʆ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ 
ʥʘʠʣʫʯʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʦʭʣʘʞʜʝʥʠʝ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ. 
ʋʪʠʣʠʪʘ FRUSDR ʚʢʣʶʯʝʥʘ ʚ ʧʘʢʝʪʳ SUP ʠ OFU (ʩʤ. ʧʫʥʢʪ 4.5.2). 

4.5.1. ɻʦʨʷʯʠʝ ʢʣʘʚʠʰʠ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ 
ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ (POST) 

ʅʝʢʦʪʦʨʳʝ ʛʦʨʷʯʠʝ ʢʣʘʚʠʰʠ ʨʘʩʧʦʟʥʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ, 
ʪ.ʝ. ʚ ʨʝʞʠʤʝ POST. ɻʦʨʷʯʘʷ ʢʣʘʚʠʰʘ ð ʵʪʦ ʢʣʘʚʠʰʘ ʠʣʠ ʢʦʤʙʠʥʘʮʠʷ ʢʣʘʚʠʰ, ʢʦʪʦʨʘʷ 
ʨʘʩʧʦʟʥʘʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʩʠʩʪʝʤʳ ʢʘʢ ʚʚʦʜ ʢʦʤʘʥʜʳ ʙʝʟ ʧʦʜʩʢʘʟʢʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 
ʩʣʫʯʘʝʚ ʛʦʨʷʯʠʝ ʢʣʘʚʠʰʠ ʨʘʩʧʦʟʥʘʶʪʩʷ ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʜʨʫʛʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɻʦʨʷʯʠʝ ʢʣʘʚʠʰʠ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʦʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ (BIOS), 
ʨʘʩʧʦʟʥʘʶʪʩʷ BIOS ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ POST ʧʨʠ ʟʘʛʨʫʟʢʝ ʩʠʩʪʝʤʳ. ɻʦʨʷʯʠʝ ʢʣʘʚʠʰʠ, 
ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ BIOS, ʙʦʣʴʰʝ ʥʝ ʨʘʩʧʦʟʥʘʶʪʩʷ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ POST ʠ 
ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʟʘʛʨʫʟʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʛʦʨʷʯʠʭ ʢʣʘʚʠʰ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ BIOS. 

ʊʘʙʣʠʮʘ 4. ɻʦʨʷʯʠʝ ʢʣʘʚʠʰʠ POST 

ʂʣʘʚʠʰʘ ʌʫʥʢʮʠʷ 

<Esc> ɺʭʦʜ ʚ ʧʨʦʛʨʘʤʤʫ ʥʘʩʪʨʦʡʢʠ BIOS 

<F2> ɺʭʦʜ ʚ ʫʪʠʣʠʪʫ ʥʘʩʪʨʦʡʢʠ BIOS 



ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ QSRV E-R/P-R 

ʆʧʠʩʘʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ  

32 

 

 

ʂʣʘʚʠʰʘ ʌʫʥʢʮʠʷ 

<F6> ɺʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ ʟʘʛʨʫʟʢʠ BIOS 

<F12> ɿʘʛʨʫʟʢʘ ʧʦ ʩʝʪʠ 

<Pause> ɺʨʝʤʝʥʥʘʷ ʦʩʪʘʥʦʚʢʘ POST 

4.5.1.1. <Esc> 

ɽʩʣʠ ʜʣʷ ʧʨʦʛʨʘʤʤʳ ʥʘʩʪʨʦʡʢʠ BIOS ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ çʊʠʭʘʷ ʟʘʛʨʫʟʢʘè (ʧʦ 
ʫʤʦʣʯʘʥʠʶ), BIOS ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ ʟʘʩʪʘʚʢʫ ʥʘ ʤʦʥʠʪʦʨʝ ʚ ʧʨʦʮʝʩʩʝ POST. ʅʘʞʘʪʠʝ 
ʢʣʘʚʠʰʠ <ESC> ʟʘʢʨʦʝʪ ʵʢʨʘʥ-ʟʘʩʪʘʚʢʫ ʠ ʚʤʝʩʪʦ ʥʝʛʦ ʦʪʢʨʦʝʪ ʵʢʨʘʥ 
ʜʠʘʛʥʦʩʪʠʢʠ/ʠʥʬʦʨʤʘʮʠʠ POST. 

ɿʘʚʦʜʩʢʦʡ ʟʘʩʪʘʚʢʦʡ ʧʦ ʫʤʦʣʯʘʥʠʶ ʷʚʣʷʝʪʩʷ ʣʦʛʦʪʠʧ QTECH. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 
ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʵʢʨʘʥ ʩʚʦʶ ʟʘʩʪʘʚʢʫ, ʟʘʛʨʫʟʠʚ ʝʸ ʩ ʬʣʝh -ʧʘʤʷʪʠ. 

ɽʩʣʠ ʵʢʨʘʥ-ʟʘʩʪʘʚʢʘ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʦʙʣʘʩʪʠ ʬʣʝ-hʧʘʤʷʪʠ BIOS ʠʣʠ ʝʩʣʠ çʊʠʭʘʷ ʟʘʛʨʫʟʢʘè 
ʦʪʢʣʶʯʝʥʘ ʚ ʧʨʦʛʨʘʤʤʝ ʥʘʩʪʨʦʡʢʠ BIOS, ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ POST ʦʪʦʙʨʘʞʘʝʪʩʷ ʵʢʨʘʥ 
ʜʠʘʛʥʦʩʪʠʢʠ ʩʦ ʩʚʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ. ʅʘ ʵʢʨʘʥʝ ʜʠʘʛʥʦʩʪʠʢʠ 
ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʴʢʦ ʪʝʢʩʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʢʨʘʥʘ ʩ ʣʦʛʦʪʠʧʦʤ, ʥʘ ʢʦʪʦʨʦʤ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. 

ɽʩʣʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʢʦʥʩʦʣʠ ʚʢʣʶʯʝʥʦ ʚ ʧʨʦʛʨʘʤʤʝ ʥʘʩʪʨʦʡʢʠ BIOS, ʥʘʩʪʨʦʡʢʘ ʪʠʭʦʡ 
ʟʘʛʨʫʟʢʠ ʠʛʥʦʨʠʨʫʝʪʩʷ ʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʵʢʨʘʥ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʫʩʣʦʚʠʡ. ʕʪʦ 
ʩʚʷʟʘʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʢʦʥʩʦʣʠ, ʢʦʪʦʨʘʷ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʚ ʨʝʞʠʤʝ, 
ʥʝʩʦʚʤʝʩʪʠʤʦʤ ʩ ʛʨʘʬʠʢʦʡ. 

4.5.1.2. <F2> (ɺʭʦʜ ʚ ʥʘʩʪʨʦʡʢʠ BIOS) 

ʏʪʦʙʳ ʚʦʡʪʠ ʚ ʫʪʠʣʠʪʫ ʥʘʩʪʨʦʡʢʠ BIOS ʩ ʢʣʘʚʠʘʪʫʨʳ (ʠʣʠ ʚʠʨʪʫʘʣʴʥʦʡ ʢʣʘʚʠʘʪʫʨʳ), 
ʥʘʞʤʠʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʢʣʘʚʠʰʫ <F2> ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ, ʢʦʛʜʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʵʢʨʘʥ ʩ 
ʣʦʛʦʪʠʧʦʤ OEM ʠʣʠ QTECH, ʠʣʠ ʵʢʨʘʥ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʅʘ ʵʢʨʘʥʝ ʜʠʘʛʥʦʩʪʠʢʠ ʠʣʠ ʧʦʜ ʵʢʨʘʥʦʤ ʩ ʣʦʛʦʪʠʧʦʤ ʪʠʭʦʡ ʟʘʛʨʫʟʢʠ ʦʪʦʙʨʘʞʘʝʪʩʷ 
ʩʣʝʜʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ: Press <F2> to enter setup, <F6> Boot Menu, <F12> Network Boot. 

ʇʈʀʄɽʏɸʅʀɽ: ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ USB-ʢʣʘʚʠʘʪʫʨʳ ʚʘʞʥʦ ʜʦʞʜʘʪʴʩʷ, ʧʦʢʘ BIOS 
ʦʙʥʘʨʫʞʠʪ ʢʣʘʚʠʘʪʫʨʫ ʠ ʧʦʜʘʩʪ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ. ɼʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ USB-ʢʦʥʪʨʦʣʣʝʨ ʥʝ 
ʙʫʜʝʪ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥ ʠ ʢʣʘʚʠʘʪʫʨʘ ʥʝ ʘʢʪʠʚʠʨʦʚʘʥʘ, ʢʣʘʚʠʰʠ ʥʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʥʘʞʘʪʠʝ. 

ʇʨʠ ʚʭʦʜʝ ʚ ʫʪʠʣʠʪʫ ʥʘʩʪʨʦʡʢʠ BIOS ʩʥʘʯʘʣʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʛʣʘʚʥʳʡ ʵʢʨʘʥ. ʆʜʥʘʢʦ, ʝʩʣʠ 
ʚ ʧʨʦʮʝʩʩʝ POST ʚʦʟʥʠʢʘʝʪ ʩʝʨʴʸʟʥʘʷ ʦʰʠʙʢʘ, ʩʠʩʪʝʤʘ ʚʭʦʜʠʪ ʚ ʧʨʦʛʨʘʤʤʫ ʥʘʩʪʨʦʡʢʠ 
BIOS ʠ ʦʪʦʙʨʘʞʘʝʪ ʵʢʨʘʥ ʜʠʩʧʝʪʯʝʨʘ ʦʰʠʙʦʢ ʚʤʝʩʪʦ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ. 

4.5.1.3. <F6> 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʟʘʛʨʫʟʢʠ BIOS (BBS) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ ʟʘʛʨʫʟʢʠ, 
ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ <F6> ʥʘ ʵʢʨʘʥʝ ʜʠʘʛʥʦʩʪʠʢʠ. ɺʦ ʚʩʧʣʳʚʘʶʱʝʤ 
ʤʝʥʶ BBS ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʟʘʛʨʫʟʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʨʷʜʦʢ ʟʘʛʨʫʟʢʠ ʚʦ 
ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʨʷʜʢʘ ʟʘʛʨʫʟʢʠ ʚ ʧʨʦʛʨʘʤʤʝ ʥʘʩʪʨʦʡʢʠ BIOS. 
ɺʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ ʧʨʦʩʪʦ ʧʝʨʝʯʠʩʣʷʝʪ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 
ʟʘʛʨʫʟʠʪʴ ʩʠʩʪʝʤʫ, ʠ ʧʦʟʚʦʣʷʝʪ ʚʨʫʯʥʫʶ ʚʳʙʨʘʪʴ ʥʫʞʥʦʝ ʟʘʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ɽʩʣʠ ʚ ʧʨʦʛʨʘʤʤʝ ʥʘʩʪʨʦʡʢʠ BIOS ʫʩʪʘʥʦʚʣʝʥ ʧʘʨʦʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʪʦ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 
ʚʚʝʩʪʠ ʜʣʷ ʜʦʩʪʫʧʘ ʢʦ ʚʩʧʣʳʚʘʶʱʝʤʫ ʤʝʥʶ ʟʘʛʨʫʟʢʠ. ɽʩʣʠ ʚʚʦʜʠʪʩʷ ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, 
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ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʧʘʜʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʜʠʩʧʝʪʯʝʨ ʟʘʛʨʫʟʢʠ ʚ ʫʪʠʣʠʪʝ ʥʘʩʪʨʦʡʢʠ BIOS, 
ʧʦʟʚʦʣʷʷ ʩʠʩʪʝʤʝ ʟʘʛʨʫʞʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʧʦʨʷʜʢʝ, ʦʧʨʝʜʝʣʸʥʥʦʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ. 

4.5.1.4. ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ BIOS 

ʏʪʦʙʳ ʚʥʝʩʪʠ ʚ ʩʠʩʪʝʤʫ ʠʩʧʨʘʚʣʝʥʠʷ BIOS ʠʣʠ ʥʦʚʳʝ ʬʫʥʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ 
ʪʝʢʫʱʠʡ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʦʙʨʘʟ BIOS ʥʘ ʦʙʥʦʚʣʸʥʥʳʡ. ɸʢʪʫʘʣʴʥʳʡ ʦʙʨʘʟ BIOS, ʘ ʪʘʢʞʝ 
ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʜʦʩʪʫʧʝʥ ʥʘ ʩʘʡʪʝ: 
https://www.qtech.ru/catalog/servers/. 

4.5.1.5. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ BIOS 

ɽʩʣʠ ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʟʘʛʨʫʟʠʪʴʩʷ ʚ ʆʉ, ʟʘʚʠʩʘʝʪ ʚ ʧʨʦʮʝʩʩʝ POST ʠʣʠ ʜʘʞʝ 
ʟʘʚʠʩʘʝʪ ʜʦ ʚʳʧʦʣʥʝʥʠʷ POST, ʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʨʦʮʝʜʫʨʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ BIOS 
ʜʣʷ ʟʘʤʝʥʳ ʜʝʬʝʢʪʥʦʡ ʢʦʧʠʠ ʦʩʥʦʚʥʦʛʦ BIOS. 

BIOS ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʨʠ ʤʝʭʘʥʠʟʤʘ ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ BIOS, ʢʦʪʦʨʳʡ 
ʥʘʟʳʚʘʝʪʩʷ ʨʝʞʠʤʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ: 

¶ ʇʝʨʝʤʳʯʢʘ (ʩʤ. ʨʠʩ. 4-6) ʨʝʞʠʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʩʪʘʚʣʷʝʪ BIOS ʟʘʛʨʫʞʘʪʴʩʷ ʚ 
ʨʝʞʠʤʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

¶ ɽʩʣʠ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʟʘʛʨʫʟʦʯʥʳʡ ʙʣʦʢ BIOS ʦʙʥʘʨʫʞʠʚʘʝʪ, ʯʪʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 
ʯʘʩʪʠʯʥʦʝ ʦʙʥʦʚʣʝʥʠʝ BIOS, BIOS ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʨʝʞʠʤʝ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

¶ ʂʦʥʪʨʦʣʣʝʨ BMC ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʦʙʱʝʛʦ 
ʥʘʟʥʘʯʝʥʠʷ (GPIO) ʚ ʩʣʫʯʘʝ ʯʘʩʪʠʯʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ BIOS ʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʘʡʤʝʨʘ 
FRB2. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ BIOS ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʚʥʝʰʥʠʭ ʥʦʩʠʪʝʣʝʡ ʠʣʠ ʟʘʧʦʤʠʥʘʶʱʠʭ, 
ʪʘʢ ʢʘʢ ʚ ʨʝʞʠʤʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʟʝʨʚʥʳʡ ʦʙʨʘʟ BIOS ʚʥʫʪʨʠ 
ʬʣʝ-hʧʘʤʷʪʠ BIOS. 

ʇʈʀʄɽʏɸʅʀɽ: ʧʨʦʮʝʜʫʨʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʟʜʝʩʴ ʜʣʷ ʦʙʱʝʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ. 
ɹʦʣʝʝ ʪʦʯʥʦʡ ʚʝʨʩʠʝʡ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʢʮʠʠ ʚ ʧʨʠʤʝʯʘʥʠʷʭ ʢ ʚʳʧʫʩʢʫ 
BIOS. 

ʂʦʛʜʘ ʧʝʨʝʤʳʯʢʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ BIOS ʫʩʪʘʥʦʚʣʝʥʘ, BIOS ʥʘʯʠʥʘʝʪ ʩ ʟʘʧʠʩʠ ʩʦʙʳʪʠʷ 
ʟʘʧʫʩʢʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʞʫʨʥʘʣ ʩʠʩʪʝʤʥʳʭ ʩʦʙʳʪʠʡ (SEL). ɿʘʪʝʤ ʦʥ ʟʘʛʨʫʞʘʝʪʩʷ ʠ 
ʟʘʛʨʫʞʘʝʪ ʨʝʟʝʨʚʥʳʡ ʦʙʨʘʟ BIOS, ʥʘʭʦʜʷʱʠʡʩʷ ʚʦ ʬʣʝ-hʫʩʪʨʦʡʩʪʚʝ BIOS. ʕʪʦʪ ʧʨʦʮʝʩʩ 
ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʪʦʛʦ, ʢʘʢ ʩʪʘʥʝʪ ʜʦʩʪʫʧʥʦ ʣʶʙʦʝ ʚʠʜʝʦ ʠʣʠ ʢʦʥʩʦʣʴ. ʉʠʩʪʝʤʘ ʟʘʛʨʫʞʘʝʪʩʷ 
ʚʦ ʚʩʪʨʦʝʥʥʫʶ ʦʙʦʣʦʯʢʫ UEFI, ʠ ʩʦʙʳʪʠʝ ʟʘʚʝʨʰʝʥʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ 
SEL. ɿʘʪʝʤ ʠʟ ʦʙʦʣʦʯʢʠ UEFI ʤʦʞʥʦ ʦʙʥʦʚʠʪʴ BIOS ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʮʝʜʫʨʳ 
ʦʙʥʦʚʣʝʥʠʷ BIOS, ʦʧʨʝʜʝʣʸʥʥʦʡ ʚ ʠʥʩʪʨʫʢʮʠʷʭ ʧʦ ʦʙʥʦʚʣʝʥʠʶ, ʧʨʠʣʘʛʘʝʤʳʭ ʢ ʧʘʢʝʪʫ 
ʦʙʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ, ʟʘʛʨʫʞʝʥʥʦʤʫ ʩ ʚʝʙ-ʩʘʡʪʘ QTECH. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʙʥʦʚʣʝʥʠʷ, 
ʚʝʨʥʠʪʝ ʧʝʨʝʤʳʯʢʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʧʦʣʦʞʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʚʳʢʣʶʯʠʪʝ ʠ ʩʥʦʚʘ 
ʚʢʣʶʯʠʪʝ ʩʠʩʪʝʤʫ. 

ʇʈʀʄɽʏɸʅʀɽ: ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʛʨʫʟʢʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ 
ʦʟʥʘʢʦʤʴʪʝʩʴ ʩ ʧʨʠʤʝʯʘʥʠʷʤʠ ʢ ʚʳʧʫʩʢʫ BIOS ʠ ʧʨʦʚʝʨʴʪʝ ʧʨʦʮʝʜʫʨʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, 
ʧʦʢʘʟʘʥʥʫʶ ʚ ʧʨʠʤʝʯʘʥʠʷʭ ʢ ʚʳʧʫʩʢʫ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʰʘʛ ʟʘ ʰʘʛʦʤ, 
ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʦʩʣʝ ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ. 

4.5.2. ʉʤʝʥʥʳʡ ʙʣʦʢ FRU ʠ ʙʣʦʢ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʜʘʪʯʠʢʘ (SDR) 

ɺ ʨʘʤʢʘʭ ʥʘʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʠʩʪʝʤʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʥʘ ʩʝʨʚʝʨʥʫʶ ʧʣʘʪʫ/ʩʠʩʪʝʤʫ ʜʦʣʞʥʳ 
ʙʳʪʴ ʟʘʛʨʫʞʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ FRU ʠ SDR. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʚʩʪʨʦʝʥʥʘʷ 
ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʪʬʦʨʤʦʡ ʩʤʦʞʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʜʘʪʯʠʢʦʚ 
ʠ ʫʧʨʘʚʣʷʪʴ ʩʠʩʪʝʤʦʡ ʩ ʥʘʠʣʫʯʰʠʤ ʦʭʣʘʞʜʝʥʠʝʤ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ʂʘʢ ʪʦʣʴʢʦ 
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ʩʠʩʪʝʤʥʳʡ ʠʥʪʝʛʨʘʪʦʨ ʚʳʧʦʣʥʷʝʪ ʥʘʯʘʣʴʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʘʢʝʪʘ SDR FRU, ʧʦʩʣʝʜʫʶʱʘʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʥʘʩʪʨʦʡʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʦʙʥʦʚʣʝʥʠʡ SDR ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʨʫʛʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʚʦʜʘ ʚ ʩʠʩʪʝʤʫ ʧʨʠ 
ʜʦʙʘʚʣʝʥʠʠ ʠʣʠ ʫʜʘʣʝʥʠʠ ʣʶʙʦʛʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

¶ ʧʨʦʮʝʩʩʦʨ; 

¶ ʧʘʤʷʪʴ; 

¶ ʤʦʜʫʣʴ OCP; 

¶ ʚʩʪʨʦʝʥʥʳʡ ʤʦʜʫʣʴ SAS RAID; 

¶ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ; 

¶ ʚʝʥʪʠʣʷʪʦʨ; 

¶ ʧʨʦʮʝʩʩʦʨʥʘʷ ʢʘʨʪʘ PCIe*; 

¶ ʦʙʱʘʷ ʧʣʘʪʘ ʩ ʛʦʨʷʯʝʡ ʟʘʤʝʥʦʡ; 

¶ ʧʝʨʝʜʥʷʷ ʧʘʥʝʣʴ. 

ʇʈʀʄɽʏɸʅʀɽ: ʝʩʣʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘʜʣʝʞʘʱʠʝ ʜʘʥʥʳʝ FRU ʠ SDR, ʪʦ ʩʠʩʪʝʤʘ ʤʦʞʝʪ 
ʨʘʙʦʪʘʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʣʠ ʩ ʥʝʦʧʪʠʤʘʣʴʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ. 

4.6. ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ QTECH 469555.005 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʧʨʦʮʝʩʩʦʨʥʳʭ ʨʘʟʲʸʤʘ  
Socket-P LGA3647, ʩʦʚʤʝʩʪʠʤʳʭ ʩ ʤʘʩʰʪʘʙʠʨʫʝʤʳʤ ʩʝʤʝʡʩʪʚʦʤ ʧʨʦʮʝʩʩʦʨʦʚ 
IntelÈXeonÈ 1-ʛʦ ʠ 2-ʛʦ ʧʦʢʦʣʝʥʠʡ C621/ʉ624 (ʩʪʘʥʜʘʨʪʥʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʚʘʨʠʘʥʪʳ). 

ʇʈʀʄɽʏɸʅʀɽ: ʩʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʩʧʦʩʦʙʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʦʮʝʩʩʦʨʳ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 
TDP 205 ɺʪ. ʆʜʥʘʢʦ ʧʦʜʜʝʨʞʢʘ TDP ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʤʦʞʥʦʩʪʝʡ 
ʦʭʣʘʞʜʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʩʝʨʚʝʨʥʦʛʦ ʰʘʩʩʠ. ʇʨʦʚʝʨʴʪʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʩʝʨʚʝʨʥʦʛʦ ʰʘʩʩʠ 
ʠʣʠ ʩʝʨʚʝʨʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ TDP 
ʧʨʦʮʝʩʩʦʨʘ. 

4.6.1. ʄʦʜʫʣʴ ʨʘʜʠʘʪʦʨʘ ʧʨʦʮʝʩʩʦʨʘ ʠ ʩʙʦʨʢʘ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʨʘʟʲʸʤʘ 

ɺ ʩʝʨʚʝʨʥʳʭ ʧʣʘʪʘʭ ʜʘʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʨʝʘʣʠʟʦʚʘʥʘ ʩʣʝʜʫʶʱʘʷ ʠʜʝʷ ʤʦʜʫʣʷ 
ʪʝʧʣʦʦʪʚʦʜʘ ʧʨʦʮʝʩʩʦʨʘ (PHM): ʧʨʦʮʝʩʩʦʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʣʘʪʫ ʚ ʩʦʙʨʘʥʥʦʤ ʚʠʜʝ 
ʩʦ ʩʚʦʠʤ ʨʘʜʠʘʪʦʨʦʤ ʦʭʣʘʞʜʝʥʠʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4-7: 

 

ʈʠʩʫʥʦʢ 4-7. ʇʨʦʮʝʩʩʦʨ ʚ ʩʦʙʨʘʥʥʦʤ ʚʠʜʝ ʩʦ ʩʚʦʠʤ ʨʘʜʠʘʪʦʨʦʤ ʦʭʣʘʞʜʝʥʠʷ 
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ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʧʨʦʮʝʩʩʦʨʘ ʥʘ ʧʣʘʪʫ, ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʚʤʝʩʪʝ ʩ 
ʨʘʜʠʘʪʦʨʦʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4-8. 

 

ʈʠʩʫʥʦʢ 4-8. ʉʙʦʨʢʘ ʧʨʦʮʝʩʩʦʨʘ ʠ ʝʛʦ ʨʘʜʠʘʪʦʨʘ 

ɼʚʘ ʥʘʧʨʘʚʣʷʶʱʠʭ ʰʪʠʬʪʘ ʦʧʦʨʥʦʡ ʧʣʘʩʪʠʥʳ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʟʚʦʣʷʶʪ ʧʨʠ ʩʙʦʨʢʝ 
ʫʩʪʘʥʘʚʣʠʚʘʪʴ PHM ʥʘ ʨʘʟʲʸʤ ʧʨʦʮʝʩʩʦʨʘ ʪʦʣʴʢʦ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ (ʩʤ. ʨʠʩ. 4-9). PHM 
ʧʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥ, ʢʦʛʜʘ ʦʥ ʥʘʜʸʞʥʦ ʟʘʢʨʝʧʣʸʥ ʥʘ ʜʚʫʭ ʥʘʧʨʘʚʣʷʶʱʠʭ ʰʪʠʬʪʘʭ 
ʦʧʦʨʥʦʡ ʧʣʘʩʪʠʥʳ ʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥ ʥʘʜ ʧʨʦʮʝʩʩʦʨʥʳʤ ʨʘʟʲʸʤʦʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ 
ʥʘ ʨʠʩʫʥʢʝ 4-10. ʂʘʢ ʪʦʣʴʢʦ PHM ʙʫʜʝʪ ʧʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʨʘʟʲʸʤʝ ʧʨʦʮʝʩʩʦʨʘ, 
ʥʝʦʙʭʦʜʠʤʦ ʟʘʪʷʥʫʪʴ ʯʝʪʳʨʝ ʚʠʥʪʘ Torx * ʩ ʨʘʜʠʘʪʦʨʦʤ ʚ ʧʦʨʷʜʢʝ, ʫʢʘʟʘʥʥʦʤ ʥʘ ʵʪʠʢʝʪʢʝ, 
ʧʨʠʢʨʝʧʣʸʥʥʦʡ ʢ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ ʨʘʜʠʘʪʦʨʘ. 
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ʈʠʩʫʥʦʢ 4-9. ʅʘʧʨʘʚʣʷʶʱʠʝ ʰʪʳʨʠ ʜʣʷ ʩʙʦʨʢʠ ʧʨʦʮʝʩʩʦʨʘ 

 

ʈʠʩʫʥʦʢ 4-10. ʄʦʥʪʘʞ ʧʨʦʮʝʩʩʦʨʘ ʥʘ ʨʘʟʲʸʤ ʧʣʘʪʳ 

ɺʅʀʄɸʅʀɽ:  ʅɽʇʈɸɺʀʃʔʅʆɽ ɿɸʊʗɻʀɺɸʅʀɽ ɺʀʅʊʆɺ ʈɸɼʀɸʊʆʈɸ ɺ ʋʂɸɿɸʅʅʆʄ 
ʇʆʈʗɼʂɽ ʄʆɾɽʊ ʇʈʀɺɽʉʊʀ ʂ ʇʆɺʈɽɾɼɽʅʀʖ ʋɿʃɸ ʈɸɿʒɪʄɸ 
ʇʈʆʎɽʉʉʆʈɸ. ɺʀʅʊʓ ʈɸɼʀɸʊʆʈɸ ɼʆʃɾʅʓ ɹʓʊʔ ɿɸʊʗʅʋʊʓ ʉ 
ʄʆʄɽʅʊʆʄ ɿɸʊʗɾʂʀ 12 ɼʖʁʄ-ʌʋʊʆɺ. 

ʇʈʀʄɽʏɸʅʀɽ: ʧʦʜʨʦʙʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʩʙʦʨʢʝ ʠ ʫʩʪʘʥʦʚʢʝ ʧʨʦʮʝʩʩʦʨʘ ʩʤ. ʚ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʩʠʩʪʝʤʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʝʤʝʡʩʪʚʘ 
ʧʨʦʜʫʢʪʦʚ Intel. 



ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ QSRV E-R/P-R 

ʆʧʠʩʘʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ  

37 

 

 

ʏʪʦʙʳ ʟʘʱʠʪʠʪʴ ʢʦʥʪʘʢʪʳ ʚʥʫʪʨʠ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʨʘʟʲʸʤʘ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ, ʩʝʨʚʝʨʥʳʝ 
ʧʣʘʪʳ, ʢʦʛʜʘ ʥʘ ʥʠʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥ ʧʨʦʮʝʩʩʦʨ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʟʘʱʠʪʥʳʝ ʧʣʘʩʪʠʢʦʚʳʝ 
ʢʨʳʰʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘʜ ʧʫʩʪʳʤ ʧʨʦʮʝʩʩʦʨʥʳʤ ʨʘʟʲʸʤʦʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 
ʨʠʩʫʥʢʝ 4-11. ʂʨʳʰʢʠ ʧʨʦʮʝʩʩʦʨʥʳʭ ʨʘʟʲʸʤʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʩʥʷʪʳ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ 
ʧʨʦʮʝʩʩʦʨʘ (ʨʠʩ. 4-11 B). 

 

ʈʠʩʫʥʦʢ 4-11. ɿʘʱʠʪʘ ʨʘʟʲʸʤʘ ʜʣʷ ʧʨʦʮʝʩʩʦʨʘ ʢʨʳʰʢʦʡ ʠ ʝʸ ʩʥʷʪʠʝ 

4.6.2. ʇʦʜʜʝʨʞʢʘ ʨʘʩʯʸʪʥʦʡ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʘ (TDP) 

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʠ ʜʣʠʪʝʣʴʥʫʶ ʥʘʜʸʞʥʦʩʪʴ ʩʠʩʪʝʤ ʥʘ ʙʘʟʝ 
ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ, ʧʨʦʮʝʩʩʦʨ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 
ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʨʧʫʩʘ (TCASE). 
ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ, ʦʧʠʩʘʥʥʘʷ ʚ ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʩʝʤʝʡʩʪʚʘ 
ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ C621/ʉ624 ʩ TDP ʜʦ 205 ɺʪ ʚʢʣʶʯʠʪʝʣʴʥʦ. 

ʇʈʀʄɽʏɸʅʀɽ ʆɹ ʆʊʂɸɿɽ ʆʊ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʀ: ʩʝʨʚʝʨʥʳʝ ʧʣʘʪʳ QTECH 
ʩʦʜʝʨʞʘʪ ʨʷʜ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʚʳʩʦʢʦʧʣʦʪʥʦʡ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʠʥʪʝʛʨʘʮʠʠ (VLSI) ʠ 
ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʪʨʝʙʫʶʱʠʭ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ 
ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʶ ʢʦʨʧʫʩʦʚ QTECH ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝʨʚʝʨʦʚ ʚʩʝʭ ʫʟʣʦʚ ʨʘʟʨʘʙʦʪʢʠ QTECH, ʠʟʜʝʣʠʝ 
ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʨʘʙʦʪʳ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝʨʚʝʨʘ 
ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ ʜʨʫʛʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴʩʷ ʩʦ 
ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʦʤʧʘʥʠʠ QTECH. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ QTECH ʥʝ ʥʝʩʸʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 
ʚ ʩʣʫʯʘʝ ʥʝʰʪʘʪʥʦʡ ʨʘʙʦʪʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʠʩʪʝʤʳ. 

4.7. ʆʙʟʦʨ ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 

4.7.1. ʆʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

Cʝʨʚʝʨʥʘʷ ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ QTECH 469555.005 ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʘʩʰʪʘʙʠʨʫʝʤʦʝ 
ʩʝʤʝʡʩʪʚʦ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 1-ʛʦ ʠʣʠ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʝ ʥʠʞʝ: 
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ʊʘʙʣʠʮʘ 5. ʉʨʘʚʥʝʥʠʝ ʬʫʥʢʮʠʡ ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 1-ʛʦ ʧʦʢʦʣʝʥʠʷ  

ʆʩʦʙʝʥʥʦʩʪʴ Platunum 81xx Gold 61xx Gold 51xx Silver 
41xx 

Bronze 
31xx 

ʂʦʣʠʯʝʩʪʚʦ ʩʩʳʣʦʢ 
IntelÈ UPI 

3 3 2 2 2 

Intel UPI ʉʢʦʨʦʩʪʴ 10,4 ɻʊ/ʩ 10,4 ɻʊ/ʩ 10,4 ɻʊ/ʩ 9,6 ɻʊ/ʩ 9,6 ɻʊ/ʩ 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ 
ʪʦʧʦʣʦʛʠʠ 

2ʉ-2 UPI 

2ʉ-3 UPI 

4ʉ-2 UPI 

4ʉ-3 UPI 

8ʉ- 3 UPI 

2ʉ-2 UPI 

2ʉ-3 UPI 

4ʉ-2 UPI 

4ʉ-3 UPI 

2ʉ-2 UPI 

4ʉ-2 UPI 

2ʉ-2 UPI 2ʉ-2 UPI 

ʇʦʜʜʝʨʞʢʘ 
ʢʦʥʪʨʦʣʣʝʨʘ ʫʟʣʘ  

ɼʘ ɼʘ ʅʝʪ ʅʝʪ ʅʝʪ 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ 
ʧʘʤʷʪʠ 

6 6 6 6 6 
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ʆʩʦʙʝʥʥʦʩʪʴ Platunum 81xx Gold 61xx Gold 51xx Silver 
41xx 

Bronze 
31xx 

ʄʘʢʩ. ʩʢʦʨʦʩʪʴ DDR4 2666 2666 2400 2400 2133 

ɽʤʢʦʩʪʴ ʧʘʤʷʪʠ 768 ɻɹ 

1,5 ʊɹ (ʚʳʙʨʘʪʴ 
SKUs) 

768 ɻɹ 

1,5 ʊɹ (ʚʳʙʨʘʪʴ 
SKUs) 

768 ɻɹ 

1,5 ʊɹ (ʚʳʙʨʘʪʴ 
SKUs) 

768 ɻɹ 768 ɻɹ 

ɺʦʟʤʦʞʥʦʩʪʠ RAS ʇʨʦʜʚʠʥʫʪʳʡ ʇʨʦʜʚʠʥʫʪʳʡ ʇʨʦʜʚʠʥʫʪʳʡ ʉʪʘʥʜʘʨʪ ʉʪʘʥʜʘʨʪ 

ʊʝʭʥʦʣʦʛʠʷ IntelÈ 
Turbo Boost 

ɼʘ ɼʘ ɼʘ ɼʘ ʅʝʪ 

ʊʝʭʥʦʣʦʛʠʷ IntelÈ HT ɼʘ ɼʘ ɼʘ ɼʘ ʅʝʪ 

ʇʦʜʜʝʨʞʢʘ IntelÈ 
AVX-512 ISA 

ɼʘ ɼʘ ɼʘ ɼʘ ɼʘ 

IntelÈ AVX-512 
ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ 
FMA 512b 

2 2 1 1 1 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʥʠʡ 
PCIe* 

48 48 48 48 48 

ʊʘʙʣʠʮʘ 6. ʉʨʘʚʥʝʥʠʝ ʬʫʥʢʮʠʡ ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ  

ʆʩʦʙʝʥʥʦʩʪʴ 82xx 

Platinum 

62xx 

Gold 

52xx 

Gold 

42xx Silver 32xx 

Bronze 

ʂʦʣʠʯʝʩʪʚʦ ʩʩʳʣʦʢ 
IntelÈ UPI 

3 3 2 2 2 

ʉʢʦʨʦʩʪʴ UPI 10,4 ɻʊ/ʩ 10,4 ɻʊ/ʩ 10,4 ɻʊ/ʩ 9,6 ɻʊ/ʩ 9,6 ɻʊ/ʩ 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ 
ʪʦʧʦʣʦʛʠʠ 

2ʉ-2 UPI 

2ʉ-3 UPI 

4ʉ-2 UPI 

4ʉ-3 UPI 

8ʉ-3 UPI 

2ʉ-2 UPI 

2ʉ-3 UPI 

4ʉ-2 UPI 

4ʉ-3 UPI 

2ʉ-2 UPI 

4ʉ-2 UPI 

2ʉ-2 UPI 2ʉ-2 UPI 

ʇʦʜʜʝʨʞʢʘ 
ʢʦʥʪʨʦʣʣʝʨʘ ʫʟʣʘ 

ɼʘ ɼʘ ʅʝʪ ʅʝʪ ʅʝʪ 
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ʆʩʦʙʝʥʥʦʩʪʴ 82xx 

Platinum 

62xx 

Gold 

52xx 

Gold 

42xx Silver 32xx 

Bronze 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ 
ʧʘʤʷʪʠ 

6 6 6 6 6 

ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʩʢʦʨʦʩʪʴ 

DDR4 

1DPC 

2933 2933 2666 2400 2133 

ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʩʢʦʨʦʩʪʴ 

DDR4 

2DPC 

2666 2666 2666 2400 2133 

ɪʤʢʦʩʪʴ ʧʘʤʷʪʠ 1 ʊɹ 

2 ʊɹ (ʚʳʙʨʘʪʴ 
SKUs) 

4,5 ʊɹ 
(ʚʳʙʨʘʪʴ 
SKUs) 

1 ʊɹ 

2 ʊɹ 
(ʚʳʙʨʘʪʴ 
SKUs) 

4,5 ʊɹ 
(ʚʳʙʨʘʪʴ 
SKUs) 

1 ʊɹ 

2 ʊɹ 
(ʚʳʙʨʘʪʴ 
SKUs) 

4,5 ʊɹ 
(ʚʳʙʨʘʪʴ 
SKUs) 

1 ʊɹ 1 ʊɹ 

ɺʦʟʤʦʞʥʦʩʪʠ RAS ʈʘʩʰʠʨʝʥʥʳʝ ʈʘʩʰʠʨʝʥ-
ʥʳʝ 

ʈʘʩʰʠʨʝʥ-
ʥʳʝ 

ʉʪʘʥʜʘʨʪʥʳʝ ʉʪʘʥʜʘʨʪʥʳʝ 

IntelÈ Turbo Boost 
ʊʝʭʥʦʣʦʛʠʷ 

ɼʘ ɼʘ ɼʘ ɼʘ ʅʝʪ 

IntelÈ Hyper-Threading 
ʊʝʭʥʦʣʦʛʠʷ 

ɼʘ ɼʘ ɼʘ ɼʘ ʅʝʪ 

ʇʦʜʜʝʨʞʢʘ IntelÈ AVX-
512 ISA 

ɼʘ ɼʘ ɼʘ ɼʘ ɼʘ 

IntelÈ AVX-512 
ʢʦʣʠʯʝʩʪʚʦ 512b FMA-
ʶʥʠʪʦʚ 

2 2 1 1 1 

VNNI ɼʘ ɼʘ ɼʘ ɼʘ ɼʘ 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʥʠʡ 
PCIe 

48 48 48 48 48 
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ʄʘʩʰʪʘʙʠʨʫʝʤʦʝ ʩʝʤʝʡʩʪʚʦ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 1-ʛʦ ʠ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ ʦʙʲʝʜʠʥʷʝʪ 
ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚ ʦʜʠʥ ʧʨʦʮʝʩʩʦʨʥʳʡ ʧʘʢʝʪ, ʚʢʣʶʯʘʷ ʷʜʨʘ ʎʇ, 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʧʘʤʷʪʠ (IMC) ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʤʦʜʫʣʴ ʚʚʦʜʘ-ʚʳʚʦʜʘ (IIO). 
ʇʨʦʮʝʩʩʦʨ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʦʩʥʦʚʥʳʭ ʠ ʥʝʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ, 
ʦʧʠʩʘʥʥʳʭ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʷʜʨʘ: 

¶ IntelÈ Ultra Path Interconnect (IntelÈ UPI) ð ʜʦ 10,4 ɻʊ/ʩ; 

¶ ʪʝʭʥʦʣʦʛʠʷ IntelÈ Speed Shift ð ʧʝʨʝʢʣʶʯʝʥʠʝ ʩʢʦʨʦʩʪʠ; 

¶ ʘʨʭʠʪʝʢʪʫʨʘ IntelÈ x64; 

¶ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ Intel SpeedStepÈ; 

¶ ʪʝʭʥʦʣʦʛʠʷ IntelÈ Turbo Boost 2.0; 

¶ ʪʝʭʥʦʣʦʛʠʷ IntelÈ Hyper-Threading (ʪʝʭʥʦʣʦʛʠʷ IntelÈ HT); 

¶ ʪʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ IntelÈ (IntelÈ VT-x); 

¶ ʪʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ IntelÈ ʜʣʷ ʧʨʷʤʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ (IntelÈ VT-d); 

¶ ʚʳʧʦʣʥʷʪʴ ʙʠʪ ʦʪʢʣʶʯʝʥʠʷ; 

¶ ʪʝʭʥʦʣʦʛʠʷ IntelÈ Trusted Execution (IntelÈ TXT); 

¶ IntelÈ Advanced Vector Extensions 512 (IntelÈ AVX-512); 

¶ ʥʦʚʳʝ ʠʥʩʪʨʫʢʮʠʠ IntelÈ Advanced Encryption Standard (IntelÈ AES-NI). 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʷʜʨʘ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ: 

¶ IntelÈ Deep Learning Boost ʯʝʨʝʟ VNNI; 

¶ ʪʝʭʥʦʣʦʛʠʷ IntelÈ Speed Select (ʚʳʙʨʘʪʴ SKUs); 

¶ ʪʝʭʥʦʣʦʛʠʷ IntelÈ Resource Director. 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʥʝ ʷʜʨʘ: 

¶ ʜʦ 48 ʣʠʥʠʡ PCIe* 3.0 ʥʘ ʧʨʦʮʝʩʩʦʨ ð ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʢʦʥʚʝʡʝʨ 79 ɻʙʠʪ/ʩ; 

¶ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 6 ʢʘʥʘʣʦʚ ʧʘʤʷʪʠ DDR4 ʥʘ ʧʨʦʮʝʩʩʦʨ; 

¶ ʠʥʪʝʨʬʝʡʩ DMI3/PCIe 3.0 ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 8,0 ɻʊ/ʩ; 

¶ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʝʧʨʦʟʨʘʯʥʦʛʦ ʤʦʩʪʘ (Non-Transparent Bridge, NTB) ð ʪʨʠ 
ʧʦʣʥʦʜʫʧʣʝʢʩʥʳʭ NTBs ʠ 32 MSI-X ʚʝʢʪʦʨʘ; 

¶ IntelÈ Volume Management Device (IntelÈ VMD) ð ʫʧʨʘʚʣʷʝʪ ʧʦʜʢʣʶʯʸʥʥʳʤʠ ʢ ʎʇ 
NVM Express * (NVMe*) ʪʚʝʨʜʦʪʝʣʴʥʳʤʠ ʜʠʩʢʘʤʠ (SSD); 

¶ ʧʦʜʜʝʨʞʢʘ ʪʝʭʥʦʣʦʛʠʠ IntelÈ Quick Data ʜʣʷ IntelÈ Node Manager 4.0. 

ʆʩʦʙʝʥʥʦʩʪʠ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ ʚʥʝ ʷʜʨʘ: 

¶ ʧʦʜʜʝʨʞʢʘ ʤʦʜʫʣʷ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ IntelÈ OptaneÊ. 

ɼʘʣʝʝ ʧʦʜʨʦʙʥʝʝ ʦʧʠʩʳʚʘʶʪʩʷ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

4.7.2. ɸʨʭʠʪʝʢʪʫʨʘ ʥʘʙʦʨʘ ʢʦʤʘʥʜ IntelÈ 64 

ɸʨʭʠʪʝʢʪʫʨʘ IntelÈ x64, ʵʪʦ 64-ʨʘʟʨʷʜʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʘʤʷʪʠ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʳ IA-32. 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʘʨʭʠʪʝʢʪʫʨʝ Intel x64 ʠ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʥʦ 
ʥʘʡʪʠ ʥʘ http://developer.intel.com/technology/intel64/. 

4.7.3. IntelÈ Hyper-Threading (ʪʝʭʥʦʣʦʛʠʷ IntelÈ HT) 

ʇʨʦʮʝʩʩʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʶ IntelÈ HT, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʥʠʪʝʣʴʥʦʤʫ ʷʜʨʫ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʜʚʘ ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʨʘ. ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ 
ʨʝʩʫʨʩʳ, ʪʘʢʠʝ, ʢʘʢ ʢʝʠh, ʝʜʠʥʠʮʳ ʠʩʧʦʣʥʝʥʠʷ ʠ ʰʠʥʳ, ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ, ʢʘʞʜʳʡ 
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ʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʦʨ ʠʤʝʝʪ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʝʛʦ 
ʩʦʙʩʪʚʝʥʥʳʤ ʥʘʙʦʨʦʤ ʨʝʛʠʩʪʨʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʨʝʛʠʩʪʨʘʤʠ. ʕʪʘ 
ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʯʝʨʝʟ BIOS ʠ ʪʨʝʙʫʝʪ ʧʦʜʜʝʨʞʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

4.7.4. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ Intel SpeedStepÈ 

ʇʨʦʮʝʩʩʦʨʳ ʤʘʩʰʪʘʙʠʨʫʝʤʦʛʦ ʩʝʤʝʡʩʪʚʘ IntelÈ XeonÈ 1-ʛʦ ʠ 2-ʛʦ ʧʦʢʦʣʝʥʠʡ 
ʧʦʜʜʝʨʞʠʚʘʶʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ Intel SpeedStepÈ. ʊʘʢʠʝ ʧʨʦʮʝʩʩʦʨʳ 
ʧʦʜʜʝʨʞʠʚʘʶʪ ʥʝʩʢʦʣʴʢʦ ʩʦʩʪʦʷʥʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʝ 
ʜʠʥʘʤʠʯʝʩʢʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʧʨʦʮʝʩʩʦʨʘ ʠ ʯʘʩʪʦʪʫ ʷʜʨʘ ʧʦ ʤʝʨʝ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ. ɺʩʝ 
ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʳ ʚʥʫʪʨʠ 
ʧʨʦʮʝʩʩʦʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʯʘʩʪʦʪʫ ʧʝʨʝʭʦʜʦʚ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. 

ʈʘʩʰʠʨʝʥʥʘʷ ʬʫʥʢʮʠʷ ʪʝʭʥʦʣʦʛʠʠ Intel SpeedStep ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥʘ/ʦʪʢʣʶʯʝʥʘ ʩ 
ʧʦʤʦʱʴʶ ʦʧʮʠʠ ʥʘ ʵʢʨʘʥʝ çʅʘʩʪʨʦʡʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʮʝʩʩʦʨʘè. ʇʦ ʫʤʦʣʯʘʥʠʶ ʬʫʥʢʮʠʷ 
ʚʢʣʶʯʝʥʘ. ɽʩʣʠ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʦʪʢʣʶʯʸʥ, ʪʦ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʦʡ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʝ ʷʜʨʘ ʧʨʦʮʝʩʩʦʨʘ TDP (ʥʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ). 

4.7.5. ʊʝʭʥʦʣʦʛʠʷ IntelÈ Turbo Boost 2.0 

ʊʝʭʥʦʣʦʛʠʷ IntelÈ Turbo Boost ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʦʨʘʭ ʤʘʩʰʪʘʙʠʨʫʝʤʦʛʦ 
ʩʝʤʝʡʩʪʚʘ IntelÈ Xeon 1-ʛʦ ʠ 2-ʛʦ ʧʦʢʦʣʝʥʠʡ. ʊʝʭʥʦʣʦʛʠʷ Intel Turbo Boost ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʧʝʨʝʚʦʜʠʪ ʨʘʙʦʪʫ ʧʨʦʮʝʩʩʦʨʘ ʥʘ ʯʘʩʪʦʪʫ ʚʳʰʝ ʥʦʤʠʥʘʣʴʥʦʡ, ʝʩʣʠ ʧʨʦʮʝʩʩʦʨ ʨʘʙʦʪʘʝʪ 
ʥʠʞʝ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʱʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʪʦʢʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʜʣʷ ʤʥʦʛʦʧʦʪʦʯʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʦʜʥʦʧʦʪʦʯʥʳʭ ʨʘʙʦʯʠʭ ʥʘʛʨʫʟʦʢ. 

4.7.6. ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ IntelÈ (IntelÈ VT-x) 

ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ IntelÈ ʜʣʷ IA-32, IntelÈ 64 ʠ ʘʨʭʠʪʝʢʪʫʨʳ IntelÈ (IntelÈ VT-x) 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʧʧʘʨʘʪʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʷʜʨʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 
ʥʘʜʸʞʥʦʩʪʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ. 

4.7.7. ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ 
(IntelÈ VT-d) 

ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ IntelÈ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ (IntelÈ VT-d) 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʧʧʘʨʘʪʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʨʝʘʣʠʟʘʮʠʷʭ ʷʜʨʘ ʠ ʙʝʟ ʷʜʨʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠ 
ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

4.7.8. ɹʠʪ-ʦʪʢʣʶʯʝʥʠʷ 

ʊʝʭʥʦʣʦʛʠʷ ʙʠʪ-ʦʪʢʣʶʯʝʥʠʷ IntelÈ ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʢʣʘʩʩʳ 
ʦʧʘʩʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʧʦʣʥʝʥʠʝʤ ʙʫʬʝʨʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 
ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʮʝʩʩʦʨʫ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʙʣʘʩʪʠ ʚ ʧʘʤʷʪʠ 
ʧʦ ʪʦʤʫ, ʛʜʝ ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʘ ʛʜʝ ð ʥʝʪ. ʂʘʢ ʪʦʣʴʢʦ ʚ ʙʫʬʝʨ ʧʳʪʘʝʪʩʷ 
ʧʦʧʘʩʪʴ ʚʨʝʜʦʥʦʩʥʳʡ ʢʦʜ, ʧʨʦʮʝʩʩʦʨ ʦʪʢʣʶʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʢʦʜʘ, ʧʨʝʜʦʪʚʨʘʱʘʷ 
ʧʦʚʨʝʞʜʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

4.7.9. ʊʝʭʥʦʣʦʛʠʷ ʥʘʜʸʞʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ IntelÈ (IntelÈ TXT) ʜʣʷ 
ʩʝʨʚʝʨʦʚ 

ʊʝʭʥʦʣʦʛʠʷ IntelÈ ʥʘʜʸʞʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ (IntelÈ TXT) ʦʧʨʝʜʝʣʷʝʪ ʫʣʫʯʰʝʥʠʷ ʥʘ ʫʨʦʚʥʝ 
ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʨʦʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʜʸʞʥʳʭ 
ʧʣʘʪʬʦʨʤ. ʇʣʘʪʬʦʨʤʘ Intel TXT ʧʦʤʦʛʘʝʪ ʦʙʝʩʧʝʯʠʪʴ ʘʫʪʝʥʪʠʯʥʦʩʪʴ ʫʧʨʘʚʣʷʶʱʝʡ ʩʨʝʜʳ. 
ʇʣʘʪʬʦʨʤʘ Intel TXT ʦʧʨʝʜʝʣʷʝʪ ʠʜʝʥʪʠʯʥʦʩʪʴ ʫʧʨʘʚʣʷʶʱʝʡ ʩʨʝʜʳ ʧʫʪʸʤ ʪʦʯʥʦʛʦ 
ʠʟʤʝʨʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 



ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ QSRV E-R/P-R 

ʆʧʠʩʘʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ  

43 

 

 

4.7.10. ʋʣʫʯʰʝʥʥʦʝ ʚʝʢʪʦʨʥʦʝ ʨʘʩʰʠʨʝʥʠʝ IntelÈ 512 (IntelÈ AVX-512) 

ɹʘʟʦʚʳʝ 512-ʙʠʪʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʠʥʩʪʨʫʢʮʠʡ SIMD ʥʘʟʳʚʘʶʪʩʷ ʙʘʟʦʚʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ 
ʫʣʫʯʰʝʥʥʦʛʦ ʚʝʢʪʦʨʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ IntelÈ 512 (IntelÈ AVX-512). ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 
ʨʘʩʰʠʨʝʥʠʷ ʩʝʤʝʡʩʪʚʘ Intel AVX ʠʥʩʪʨʫʢʮʠʡ SIMD, ʥʦ ʢʦʜʠʨʫʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʦʡ 
ʩʭʝʤʳ ʢʦʜʠʨʦʚʘʥʠʷ ʩ ʧʦʜʜʝʨʞʢʦʡ 512-ʙʠʪʥʳʭ ʚʝʢʪʦʨʥʳʭ ʨʝʛʠʩʪʨʦʚ, ʜʦ 32 ʚʝʢʪʦʨʥʳʭ 
ʨʝʛʠʩʪʨʦʚ ʚ 64-ʙʠʪʥʦʤ ʨʝʞʠʤʝ ʠ ʫʩʣʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʱʠʱʸʥʥʳʭ 
ʨʝʛʠʩʪʨʦʚ. 

4.7.11. ʈʘʩʰʠʨʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ʰʠʬʨʦʚʘʥʠʷ IntelÈ (IntelÈ AES-NI) 

ʅʦʚʳʝ ʠʥʩʪʨʫʢʮʠʠ IntelÈ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʰʠʬʨʦʚʘʥʠʷ (IntelÈ AES-NI), ʵʪʦ ʥʘʙʦʨ 
ʠʥʩʪʨʫʢʮʠʡ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʦʨʘʭ ʩʝʤʝʡʩʪʚʘ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ 
ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ. ʕʪʘ ʬʫʥʢʮʠʷ ʜʦʙʘʚʣʷʝʪ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʦʧʝʨʘʮʠʡ 
ʰʠʬʨʦʚʘʥʠʷ ʠ ʜʝʰʠʬʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ ʰʠʬʨʦʚʘʥʠʷ 
(AES). ʌʫʥʢʮʠʷ Intel AES-NI ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʰʝʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʩ ʦʜʥʦʡ 
ʠʥʩʪʨʫʢʮʠʝʡ ʠ ʥʝʩʢʦʣʴʢʠʤʠ ʜʘʥʥʳʤʠ (SIMD) ʚ ʥʘʙʦʨʝ ʢʦʤʘʥʜ IntelÈ Streaming SIMD 
Extensions. 

ɺ ʨʝʞʠʤʝ ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ BIOS ʦʪʚʝʯʘʝʪ ʟʘ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʫ ʧʨʦʮʝʩʩʦʨʘ 
ʠʥʩʪʨʫʢʮʠʡ Intel AES-NI. ʅʝʢʦʪʦʨʳʝ ʧʨʦʮʝʩʩʦʨʳ ʤʦʛʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʙʝʟ ʠʥʩʪʨʫʢʮʠʡ Intel 
AES-NI. 

ʀʥʩʪʨʫʢʮʠʠ Intel AES-NI ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʠʣʠ ʦʪʢʣʶʯʝʥʳ BIOS. ʇʦ ʫʤʦʣʯʘʥʠʶ 
ʠʥʩʪʨʫʢʮʠʠ Intel AES-NI ʥʘʭʦʜʷʪʩʷ ʚʦ ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

4.7.12. ɼʠʩʧʝʪʯʝʨ ʫʟʣʦʚ ʧʠʪʘʥʠʷ (IntelÈ NM) 4.0 

ʏʠʧʩʝʪ ʫʧʨʘʚʣʝʥʠʷ IntelÈ ʩʝʨʠʠ C621/ʉ624 (IntelÈ ME) ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʶ IntelÈ 
çʫʤʥʦʛʦè ʜʠʩʧʝʪʯʝʨʘ ʫʟʣʦʚ ʧʠʪʘʥʠʷ (IntelÈ NM). ʂʦʤʙʠʥʘʮʠʷ Intel ME ʠ Intel NM ð ʵʪʦ 
ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʠʪʘʥʠʝʤ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘ ʧʣʘʪʬʦʨʤʝ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
ʚʥʝʰʥʠʝ ʠʥʪʝʨʬʝʡʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʘʤ (ʯʝʨʝʟ ʚʥʝʰʥʝʝ ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ) ʟʘʧʨʘʰʠʚʘʪʴ Intel ME ʦ ʤʦʱʥʦʩʪʠ ʠ ʪʝʧʣʦʚʳʭ ʧʘʨʘʤʝʪʨʘʭ ʠ 
ʫʢʘʟʳʚʘʪʴ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʧʣʘʪʳ (ʪ.ʝ. ʫʩʪʘʥʦʚʠʪʴ ʙʶʜʞʝʪ ʤʦʱʥʦʩʪʠ ʧʣʘʪʬʦʨʤʳ). IntelÈ 
ME ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʨʝʞʠʤʦʚ, ʢʦʥʪʨʦʣʠʨʫʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 
ʥʠʞʝʣʝʞʘʱʠʭ ʧʦʜʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʷ ʜʦʩʪʫʧʥʳʝ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 
ʩʦʩʪʦʷʥʠʷ P/T ʧʨʦʮʝʩʩʦʨʘ). ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ 
ʧʨʝʜʝʣʘʤʠ Intel ME ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ, ʣʠʙʦ ʀʊ-ʦʧʝʨʘʪʦʨʦʤ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʪʝʭʥʦʣʦʛʠʠ Intel ME/Intel NM: 

¶ ʄʦʥʠʪʦʨʠʥʛ ʠ ʦʛʨʘʥʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʣʘʪʬʦʨʤʳ: Intel ME/Intel NM 
ʢʦʥʪʨʦʣʠʨʫʝʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʣʘʪʬʦʨʤʳ ʠ ʫʜʝʨʞʠʚʘʝʪ ʩʨʝʜʥʶʶ ʤʦʱʥʦʩʪʴ ʚ 
ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɽʛʦ ʤʦʞʥʦ ʟʘʧʨʦʩʠʪʴ, ʯʪʦʙʳ ʚʝʨʥʫʪʴ ʬʘʢʪʠʯʝʩʢʫʶ 
ʤʦʱʥʦʩʪʴ ʚ ʣʶʙʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ 
ʧʦʟʚʦʣʷʝʪ ʚʥʝʰʥʝʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʫʧʨʘʚʣʝʥʠʷ ʨʝʰʘʪʴ ʦʩʥʦʚʥʳʝ 
ʧʨʦʙʣʝʤʳ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʫʪʸʤ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʝʣʘ ʤʦʱʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ 
ʩʝʨʚʝʨʘ. 

¶ ʄʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ: Intel ME/Intel NM ʧʝʨʠʦʜʠʯʝʩʢʠ 
ʧʨʦʚʝʨʷʶʪ ʚ ʩʝʨʚʝʨʝ ʪʝʤʧʝʨʘʪʫʨʫ ʚʭʦʜʷʱʝʛʦ ʚʦʟʜʫʭʘ ʠ ʩʨʘʚʥʠʚʘʶʪ ʩ ʝʸ 
ʧʦʨʦʛʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ Intel ME/Intel NM 
ʚʳʜʘʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

¶ ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʦʜʩʠʩʪʝʤʳ ʧʘʤʷʪʠ: Intel ME/Intel NM ʢʦʥʪʨʦʣʠʨʫʝʪ 
ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʙʣʦʢʘ ʧʘʤʷʪʠ. ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʙʣʦʢʘ ʧʘʤʷʪʠ 
ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʝʛʦ ʩʨʝʜʥʝʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʠ. 
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¶ ʄʦʥʠʪʦʨʠʥʛ ʠ ʦʛʨʘʥʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʘ: Intel ME/Intel NM 
ʢʦʥʪʨʦʣʠʨʫʝʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʮʝʩʩʦʨʘ ʠʣʠ ʩʦʢʝʪʘ ʠ ʩʦʭʨʘʥʷʝʪ ʩʨʝʜʥʶʶ 
ʤʦʱʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʄʦʞʥʦ ʟʘʧʨʦʩʠʪʴ ʚʦʟʚʨʘʪ ʬʘʢʪʠʯʝʩʢʦʡ 
ʤʦʱʥʦʩʪʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʇʨʦʮʝʩʩ ʤʦʥʠʪʦʨʠʥʛʘ Intel ME ʙʫʜʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʮʝʩʩʦʨʘ ʩ ʧʦʤʦʱʴʶ 
Pʩʦʩʪʦʷʥʠʡ ʧʨʦʮʝʩʩʦʨʘ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʜʝʨ. 

¶ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʷʜʝʨ ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ: ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʷʜʝʨ ʜʣʷ ʆʉ/ʜʠʩʧʝʪʯʝʨ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ 
(VMM), ʧʫʪʸʤ ʫʢʘʟʘʥʠʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʷʜʝʨ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ 
ʧʦʟʚʦʣʷʝʪ ʤʝʥʷʪʴ ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ ʷʜʝʨ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ/ʧʝʨʝʟʘʛʨʫʟʢʠ. 

¶ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʷʜʝʨ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ: ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʫ 
ʤʝʥʷʪʴ ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ ʷʜʝʨ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ. 

4.7.13. ʄʦʜʫʣʴ TPM 

TPM ð ʵʪʦ ʚʩʪʨʦʝʥʥʳʡ ʚ ʩʝʨʚʝʨʥʫʶ ʧʣʘʪʫ ʘʧʧʘʨʘʪʥʳʡ ʤʦʜʫʣʴ, ʩʦʦʙʱʘʶʱʠʡ ʜʘʥʥʳʝ ʩ 
ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʪʯʸʪʦʚ ʦ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʣʘʪʳ. TPM ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ PCH 
ʯʝʨʝʟ ʰʠʥʫ LPC ʠʣʠ ʰʠʥʫ SPI. 

4.7.14. ʊʝʭʥʦʣʦʛʠʷ ʫʩʢʦʨʝʥʥʦʛʦ ʩʘʤʦʦʙʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʨʘ 

ɺ ʩʝʤʝʡʩʪʚʝ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ ʨʝʘʣʠʟʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 
ʫʩʢʦʨʝʥʥʦʛʦ ʩʘʤʦʦʙʫʯʝʥʠʷ (ʥʘʢʦʧʣʝʥʠʷ ʚ ʧʘʤʷʪʠ ʚʳʧʦʣʥʝʥʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ 
ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʜʘʯ ʤʝʞʜʫ ʷʜʨʘʤʠ) ʥʘ ʙʘʟʝ ʤʦʜʫʣʷ IntelÈ 
AVX-512 ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʕʪʦʪ ʤʦʜʫʣʴ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 
ʫʩʢʦʨʝʥʥʦʛʦ ʩʘʤʦʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʝʢʪʦʨʥʳʭ ʥʝʡʨʦʥʥʳʭ 
ʩʝʪʝʡ IntelÈ (VNNI). 

4.7.15. ʊʝʭʥʦʣʦʛʠʷ ʚʳʙʦʨʘ ʩʢʦʨʦʩʪʠ 

ʊʝʭʥʦʣʦʛʠʷ ʚʳʙʦʨʘ ʩʢʦʨʦʩʪʠ IntelÈ, ʜʦʩʪʫʧʥʘʷ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʝʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʛʦ 
ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʨʝʜʣʘʛʘʝʪ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʠ 
ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʯʘʩʪʦʪʳ ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʙʘʟʦʚʦʡ ʯʘʩʪʦʪʳ (P1). ʕʪʘ ʯʘʩʪʦʪʘ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʥʳʭ ʷʜʝʨ ʚ SKU, ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʙʣʶʜʝʥʠʷ 
ʪʨʝʙʦʚʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. ʊʝʭʥʦʣʦʛʠʷ ʚʳʙʦʨʘ ʩʢʦʨʦʩʪʠ ʧʦʟʚʦʣʷʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʷʜʝʨ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʙʘʟʦʚʦʡ ʯʘʩʪʦʪʝ ʠʣʠ 
ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʷʜʝʨ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʘʟʦʚʦʡ ʯʘʩʪʦʪʝ, ʧʨʝʜʦʩʪʘʚʣʷʷ 
ʥʝʩʢʦʣʴʢʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʎʇ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʙʦʯʝʡ ʥʘʛʨʫʟʢʠ/ʧʦʪʨʝʙʥʦʩʪʝʡ 
ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ. 

ʅʘ ʨʠʩʫʥʢʝ 4-12, ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʠ ʫʩʣʦʚʥʘʷ 
ʠʣʣʁʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ ʙʝʟ ʪʝʭʥʦʣʦʛʠʠ ʚʳʙʦʨʘ ʩʢʦʨʦʩʪʠ (ɸ) ʠ ʧʨʠ ʝʸ ʥʘʣʠʯʠʠ 
(ɺ): 

 

ʈʠʩʫʥʦʢ 4-12. ʈʘʙʦʪʘ ʧʨʦʮʝʩʩʦʨʘ ʙʝʟ ʪʝʭʥʦʣʦʛʠʠ ʚʳʙʦʨʘ ʩʢʦʨʦʩʪʠ (ɸ) ʠ ʧʨʠ ʝʸ 
ʥʘʣʠʯʠʠ (ɺ) 
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ʆʧʠʩʘʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ  

45 

 

 

4.7.16. ʊʝʭʥʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ 

ʊʝʭʥʦʣʦʛʠʷ IntelÈ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, ʜʦʩʪʫʧʥʘʷ ʚ ʩʝʤʝʡʩʪʚʝ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ 
XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʥʠʞʘʝʪ ʢʦʥʢʫʨʝʥʮʠʶ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, 
ʤʦʜʫʣʷʤʠ ʠʣʠ ʘʚʪʦʥʦʤʥʳʭ ʇʆ, ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʝʩʫʨʩʳ ʧʣʘʪʳ. ʊʝʭʥʦʣʦʛʠʷ 
ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʧʘʤʷʪʠ ʜʣʷ ʨʘʟʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ 
ʧʨʠʦʨʠʪʝʪʦʤ. ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: 

¶ ʊʝʭʥʦʣʦʛʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʢʝʘh (CMT) ð ʦʪʩʣʝʞʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ LLC (ʢʝ hL3) 
ʢʘʞʜʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʦʪʦʢʦʤ ʩ ʧʦʤʦʱʴʶ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʩʫʨʩʦʚ 
(RMID). 

¶ ʇʨʠʦʨʠʪʝʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʜʘʥʥʳʭ (CPD) ð ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʦʪʜʝʣʷʪʴ ʢʦʜ ʦʪ ʜʘʥʥʳʭ ʚ LLC ʩ ʧʦʤʦʱʴʶ ʟʘʜʘʥʥʦʡ ʤʘʩʢʠ. 

¶ ʄʦʥʠʪʦʨʠʥʛ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʧʘʤʷʪʠ (ʄɹʄ) ð ʧʨʝʜʦʩʪʘʚʣʷʝʪ Oʉ/VMM 
ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ RMID ʜʣʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʦʪʦʢʦʚ ʠ ʦʧʨʝʜʝʣʷʪʴ 
ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʧʘʤʷʪʠ ʜʣʷ ʜʘʥʥʦʛʦ RMID. 

¶ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʧʘʤʷʪʠ (MBA) ð ʵʪʦ ʥʦʚʘʷ ʬʫʥʢʮʠʷ ʩʝʤʝʡʩʪʚʘ 
ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʮʝʩʩʦʨʫ ʚʦ ʚʨʝʤʷ 
ʨʘʙʦʪʳ ʟʘʜʘʚʘʪʴ ʨʘʟʥʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʜʣʷ ʨʘʟʥʳʭ ʷʜʝʨ ʠʣʠ ʨʘʟʥʳʭ ʟʘʜʘʯ. 

4.7.17. ʄʦʜʫʣʴ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ OptaneÊ DC 

ɺ ʧʨʦʮʝʩʩʦʨʘʭ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ ʜʦʙʘʚʣʝʥʘ ʧʦʜʜʝʨʞʢʘ ʤʦʜʫʣʝʡ 
ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ DC. ʄʦʜʫʣʴ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ 
OptaneÊ DC ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʸʤʢʦʩʪʴ (ʥʘ DIMM) ʧʘʤʷʪʠ, ʩʦʚʤʝʩʪʠʤʦʡ ʩ 
DDR4, ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʙʣʠʟʢʦʡ ʢ DRAM, ʠ ʨʘʩʰʠʨʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʭ ʥʝʪ 
ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ SDRAM. 

ʄʦʜʫʣʴ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ DC ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ 
ʨʘʙʦʪʳ: 

¶ ʕʥʝʨʛʦʟʘʚʠʩʠʤʘʷ ʧʘʤʷʪʴ ð ʨʝʞʠʤ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 

¶ ʇʦʩʪʦʷʥʥʘʷ ʧʘʤʷʪʴ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʠʣʦʞʝʥʠʡ ð ʨʝʞʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

¶ ʆʙʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ð ʩʤʝʰʘʥʥʳʡ ʨʝʞʠʤ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʤ. ʚ ʧʫʥʢʪʝ 4.10.1. 

4.8. ʇʨʘʚʠʣʘ ʩʙʦʨʢʠ ʧʨʦʮʝʩʩʦʨʘ 

ʇʈʀʄɽʏɸʅʀɽ: ʩʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʚʫʭʧʨʦʮʝʩʩʦʨʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, 
ʩʦʩʪʦʷʱʠʝ ʠʟ ʨʘʟʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʦʧʨʝʜʝʣʸʥʥʳʤ ʢʨʠʪʝʨʠʷʤ; ʦʜʥʘʢʦ QTECH 
ʥʝ ʧʨʦʚʦʜʠʪ ʧʨʦʚʝʨʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʪʘʢʠʭ ʢʦʥʬʠʛʫʨʘʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, QTECH ʥʝ 
ʛʘʨʘʥʪʠʨʫʝʪ ʥʘʜʸʞʥʫʶ ʨʘʙʦʪʫ ʩʝʨʚʝʨʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝ ʠʤʝʶʱʠʝ 
ʘʥʘʣʦʛʦʚ ʧʨʦʮʝʩʩʦʨʳ. 

ʉʠʩʪʝʤʥʘʷ BIOS ʧʳʪʘʝʪʩʷ ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʮʝʩʩʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʨʫʛ ʜʨʫʛʫ, 
ʥʦ ʚ ʮʝʣʦʤ ʩʦʚʤʝʩʪʠʤʳ. ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ 
ʜʚʫʭʧʨʦʮʝʩʩʦʨʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ QTECH ʨʝʢʦʤʝʥʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠʜʝʥʪʠʯʥʳʝ 
ʧʨʦʮʝʩʩʦʨʳ. 

ʇʈʀʄɽʏɸʅʀɽ: ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʮʝʩʩʦʨ ʜʦʣʞʝʥ 
ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ ʧʨʦʮʝʩʩʦʨʥʦʝ ʛʥʝʟʜʦ ʩ ʥʘʜʧʠʩʴʶ çCPU_1è. 

ʇʈʀʄɽʏɸʅʀɽ: ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʥʝʜʦʩʪʫʧʥʳ, ʝʩʣʠ ʥʝ 
ʫʩʪʘʥʦʚʣʝʥ ʚʪʦʨʦʡ ʧʨʦʮʝʩʩʦʨ. 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʦ ʜʚʘ ʧʨʦʮʝʩʩʦʨʘ, ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ ʟʘʧʦʣʥʝʥʠʷ: 

¶ ʦʙʘ ʧʨʦʮʝʩʩʦʨʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʜʝʨ; 
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¶ ʦʙʘ ʧʨʦʮʝʩʩʦʨʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʪʝ ʞʝ ʢʝ-hʨʘʟʤʝʨʳ ʜʣʷ ʚʩʝʭ ʫʨʦʚʥʝʡ ʦʪ ʧʨʦʮʝʩʩʦʨʘ 
ʢʝ-hʧʘʤʷʪʠ; 

¶ ʦʙʘ ʧʨʦʮʝʩʩʦʨʘ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʜʝʥʪʠʯʥʳʝ ʯʘʩʪʦʪʳ DDR4; 

¶ ʦʙʘ ʧʨʦʮʝʩʩʦʨʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʠʜʝʥʪʠʯʥʦʝ ʨʘʩʰʠʨʝʥʥʦʝ ʩʝʤʝʡʩʪʚʦ, ʨʘʩʰʠʨʝʥʥʫʶ 
ʤʦʜʝʣʴ, ʪʠʧ ʧʨʦʮʝʩʩʦʨʘ, ʢʦʜ ʩʝʤʝʡʩʪʚʘ ʠ ʥʦʤʝʨ ʤʦʜʝʣʠ. 

ɺ ʩʠʩʪʝʤʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʮʝʩʩʦʨʳ ʩ ʨʘʟʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʷʜʝʨ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 
ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʧʨʘʚʠʣ. ɽʩʣʠ ʵʪʦ ʫʩʣʦʚʠʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʚʩʝ ʯʘʩʪʦʪʳ ʷʜʨʘ 
ʧʨʦʮʝʩʩʦʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʥʘʠʤʝʥʴʰʠʡ ʦʙʱʠʡ ʟʥʘʤʝʥʘʪʝʣʴ (ʥʘʠʙʦʣʴʰʘʷ ʦʙʱʘʷ 
ʩʢʦʨʦʩʪʴ), ʠ ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ. 

ʉʪʝʧʧʠʥʛ ʧʨʦʮʝʩʩʦʨʘ ʚ ʨʘʤʢʘʭ ʦʙʱʝʛʦ ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʤʝʰʘʥʥʳʤ, 
ʝʩʣʠ ʦʥ ʫʢʘʟʘʥ ʚ ʦʙʥʦʚʣʝʥʠʷʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʧʨʦʮʝʩʩʦʨʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʢʦʨʧʦʨʘʮʠʝʡ 
Intel. ʉʤʝʰʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʨʦʚ ʩ ʜʨʫʛʦʡ ʚʝʨʩʠʝʡ ʩʪʝʧʧʠʥʛʘ ʧʨʦʚʝʨʷʝʪʩʷ ʠ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʧʣʶʩ 
ʠʣʠ ʤʠʥʫʩ ʦʜʠʥ ʰʘʛ. 

4.9. ʆʰʠʙʢʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʨʘ 

ɺ ʪʘʙʣʠʮʝ 5 ʦʧʠʩʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ 
ʚʩʝʭ ʩʝʨʚʝʨʥʳʭ ʧʣʘʪ IntelÈ ʠ ʩʝʨʚʝʨʥʳʝ ʩʠʩʪʝʤʳ Intel, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 1-ʛʦ ʠ  
2-ʛʦ ʧʦʢʦʣʝʥʠʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʛʦ ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 
ʯʠʧʩʝʪʘ IntelÈ C621/ʉ624. 

ʇʦ ʚʘʞʥʦʩʪʠ ʦʰʠʙʢʠ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ: 

1. ʅʝʫʩʪʨʘʥʠʤʳʝ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝʪ ʟʘʛʨʫʟʠʪʴʩʷ, POST ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ 
ʚʳʚʦʜʠʪ ʩʣʝʜʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ: Unrecoverable fatal error found. System will 
not boot until the error is resolved Press <F2> to enter setup (ʆʙʥʘʨʫʞʝʥʘ 
ʥʝʫʩʪʨʘʥʠʤʘʷ ʦʰʠʙʢʘ. ʉʠʩʪʝʤʘ ʥʝ ʟʘʛʨʫʟʠʪʩʷ, ʧʦʢʘ ʦʰʠʙʢʘ ʥʝ ʙʫʜʝʪ ʫʩʪʨʘʥʝʥʘ. 
ʅʘʞʤʠʪʝ <F2>, ʯʪʦʙʳ ʚʦʡʪʠ ʚ ʥʘʩʪʨʦʡʢʠ). 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰʠ <F2> ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʝʪʯʝʨʘ ʦʰʠʙʦʢ ʦʪʦʙʨʘʞʘʝʪʩʷ 
ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʠ ʦʰʠʙʢʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʞʫʨʥʘʣʝ ʩʠʩʪʝʤʥʳʭ ʩʦʙʳʪʠʡ (SEL) ʩ 
ʢʦʜʦʤ ʦʰʠʙʢʠ POST. 

ʇʘʨʘʤʝʪʨ çʇʘʫʟʘ ʧʨʠ ʦʰʠʙʢʝ POSTè ʚ ʥʘʩʪʨʦʡʢʘʭ BIOS ʥʝ ʚʣʠʷʝʪ ʥʘ ʵʪʫ ʦʰʠʙʢʫ. 

ɽʩʣʠ ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝʪ ʟʘʛʨʫʟʠʪʴʩʷ, ʩʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ ʟʚʫʢʦʚʦʡ ʢʦʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʸʭ 
ʜʣʠʥʥʳʭ ʠ ʦʜʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ. ʉʠʩʪʝʤʘ ʥʝ ʤʦʞʝʪ ʟʘʛʨʫʟʠʪʴʩʷ, ʧʦʢʘ 
ʦʰʠʙʢʘ ʥʝ ʙʫʜʝʪ ʫʩʪʨʘʥʝʥʘ. ʅʝʠʩʧʨʘʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ. 

ʆ ʥʝʫʩʪʨʘʥʠʤʳʭ ʦʰʠʙʢʘʭ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʥʝʧʨʝʨʳʚʥʦ ʛʦʨʷʱʠʡ ʞʸʣʪʳʡ ʩʚʝʪ ʠʥʜʠʢʘʪʦʨʘ. 

2. ʂʨʫʧʥʳʝ. ʉʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʝʪʯʝʨʘ ʦʰʠʙʦʢ, ʠ 
ʦʰʠʙʢʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ SEL. ɽʩʣʠ ʚʢʣʶʯʸʥ ʧʘʨʘʤʝʪʨ ʥʘʩʪʨʦʡʢʠ BIOS çʇʘʫʟʘ 
ʧʨʠ ʦʰʠʙʢʝ POSTè, ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ ʪʨʝʙʫʝʪʩʷ 
ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʦʧʝʨʘʪʦʨʘ. ɽʩʣʠ ʧʘʨʘʤʝʪʨ ʥʘʩʪʨʦʡʢʠ BIOS çʇʘʫʟʘ ʧʨʠ ʦʰʠʙʢʝ 
POSTè ʦʪʢʣʶʯʸʥ, ʩʠʩʪʝʤʘ ʧʨʦʜʦʣʞʘʝʪ ʟʘʛʨʫʞʘʪʴʩʷ. 

3. ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ. ʉʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʵʢʨʘʥʝ ʠʣʠ ʚ 
ʜʠʩʧʝʪʯʝʨʝ ʦʰʠʙʦʢ ʥʘʩʪʨʦʡʢʠ BIOS, ʢʦʜ ʦʰʠʙʢʠ POST ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ SEL. 
ʇʨʠ ʪʘʢʠʭ ʦʰʠʙʢʘʭ ʩʠʩʪʝʤʘ ʧʨʦʜʦʣʞʘʝʪ ʟʘʛʨʫʞʘʪʴʩʷ, ʧʨʝʢʨʘʱʝʥʠʝ ʧʨʦʮʝʜʫʨʳ 
ʧʦ ʫʩʤʦʪʨʝʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʘʨʘʤʝʪʨ çʇʘʫʟʘ ʧʨʠ ʦʰʠʙʢʝ POSTè ʚ ʥʘʩʪʨʦʡʢʘʭ 
BIOS ʥʝ ʚʣʠʷʝʪ ʥʘ ʵʪʫ ʦʰʠʙʢʫ. 
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ʊʘʙʣʠʮʘ 7. ʉʚʦʜ ʦʰʠʙʦʢ ʩʤʝʰʘʥʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʧʨʦʮʝʩʩʦʨʘ 

ʆʰʠʙʢʘ ɺʘʞʥʦʩʪʴ ɼʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʦʰʠʙʢʝ 

ʉʝʤʝʡʩʪʚʦ 
ʧʨʦʮʝʩʩʦʨʦʚ 
ʥʝ 
ʩʦʚʤʝʩʪʠʤʦ 

ʅʝʫʩʪʨʘʥʠʤʘʷ ¶ ʆʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʢʦʜʝ POST 0xE6. 

¶ ʆʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʨʝʤʷ ʜʣʠʥʥʳʤʠ ʠ ʦʜʥʠʤ 
ʢʦʨʦʪʢʠʤ ʟʚʫʢʦʚʳʤʠ ʩʠʛʥʘʣʘʤʠ. 

¶ ɺʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʰʠʙʢʝ ʠ ʥʝ 
ʟʘʛʨʫʞʘʝʪʩʷ, ʧʦʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ ʙʫʜʝʪ 
ʫʩʪʨʘʥʝʥʘ 

ʄʦʜʝʣʴ 
ʧʨʦʮʝʩʩʦʨʘ 
ʥʝ 
ʩʦʚʤʝʩʪʠʤʘ 

ʅʝʫʩʪʨʘʥʠʤʘʷ ¶ ʈʝʛʠʩʪʨʠʨʫʝʪ ʢʦʜ ʦʰʠʙʢʠ POST ʚ SEL. 

¶ ʇʨʝʜʫʧʨʝʞʜʘʝʪ BMC ʦ ʪʦʤ, ʯʪʦ ʠʥʜʠʢʘʪʦʨ 
ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʛʦʨʝʪʴ ʞʸʣʪʳʤ 
ʩʚʝʪʦʤ. 

¶ ɼʠʩʧʣʝʠ 0196: ʚʳʜʘʸʪ ʩʦʦʙʱʝʥʠʝ ʦ 
ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʨʘ ʚ ʜʠʩʧʝʪʯʝʨʝ 
ʦʰʠʙʦʢ. 

¶ ɺʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʰʠʙʢʝ ʠ ʥʝ 
ʟʘʛʨʫʞʘʝʪʩʷ, ʧʦʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ ʙʫʜʝʪ 
ʫʩʪʨʘʥʝʥʘ 

ʗʜʨʘ/ʧʦʪʦʢʠ 
ʧʨʦʮʝʩʩʦʨʘ 
ʥʝ 
ʩʦʚʤʝʩʪʠʤʳ 

ʅʝʫʩʪʨʘʥʠʤʘʷ ¶ ʆʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʢʦʜʝ POST 0xE5. 

¶ ʆʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʨʝʤʷ ʜʣʠʥʥʳʤʠ ʠ ʦʜʥʠʤ 
ʢʦʨʦʪʢʠʤ ʟʚʫʢʦʚʳʤʠ ʩʠʛʥʘʣʘʤʠ. 

¶ ɺʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʰʠʙʢʝ ʠ ʥʝ 
ʟʘʛʨʫʞʘʝʪʩʷ, ʧʦʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ ʙʫʜʝʪ 
ʫʩʪʨʘʥʝʥʘ 

ʂʝ h
ʧʨʦʮʝʩʩʦʨʘ 
ʠʣʠ 
ʜʦʤʘʰʥʠʡ 
ʘʛʝʥʪ ʥʝ 
ʩʦʚʤʝʩʪʠʤʳ 

ʅʝʫʩʪʨʘʥʠʤʘʷ ¶ ʆʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʢʦʜʝ POST 0xE5. 

¶ ʆʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʨʝʤʷ ʜʣʠʥʥʳʤʠ ʠ ʦʜʥʠʤ 
ʢʦʨʦʪʢʠʤ ʟʚʫʢʦʚʳʤʠ ʩʠʛʥʘʣʘʤʠ. 

¶ ɺʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʰʠʙʢʝ ʠ ʥʝ 
ʟʘʛʨʫʞʘʝʪʩʷ, ʧʦʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ ʙʫʜʝʪ 
ʫʩʪʨʘʥʝʥʘ 
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ʆʰʠʙʢʘ ɺʘʞʥʦʩʪʴ ɼʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʦʰʠʙʢʝ 

ʏʘʩʪʦʪʘ 
ʧʨʦʮʝʩʩʦʨʘ 
(ʩʢʦʨʦʩʪʴ) ʥʝ 
ʩʦʚʤʝʩʪʠʤʘ 

ʅʝʫʩʪʨʘʥʠʤʘʷ ɽʩʣʠ ʯʘʩʪʦʪʳ ʜʣʷ ʚʩʝʭ ʧʨʦʮʝʩʩʦʨʦʚ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ 
ʦʜʠʥʘʢʦʚʳʤʠ, ʪʦ: 

¶ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʩʝ ʯʘʩʪʦʪʳ ʧʨʦʮʝʩʩʦʨʘ ʥʘ 
ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʦʙʱʫʶ ʯʘʩʪʦʪʫ; 

¶ ʥʝ ʛʝʥʝʨʠʨʫʝʪ ʦʰʠʙʢʫ ð ʥʝʪ ʦʰʠʙʢʠ; 

¶ ʧʨʦʜʦʣʞʘʝʪ ʫʩʧʝʰʥʦ ʟʘʛʨʫʞʘʪʴ ʩʠʩʪʝʤʫ. 

ɽʩʣʠ ʥʝʣʴʟʷ ʥʘʩʪʨʦʠʪʴ ʦʜʠʥʘʢʦʚʳʝ ʯʘʩʪʦʪʳ ʜʣʷ ʚʩʝʭ 
ʧʨʦʮʝʩʩʦʨʦʚ: 

¶ ʨʝʛʠʩʪʨʠʨʫʝʪ ʢʦʜ ʦʰʠʙʢʠ POST ʚ SEL; 

¶ ʧʨʝʜʫʧʨʝʞʜʘʝʪ BMC ʦ ʪʦʤ, ʯʪʦ ʠʥʜʠʢʘʪʦʨ 
ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʛʦʨʝʪʴ ʞʸʣʪʳʤ 
ʮʚʝʪʦʤ; 

¶ ʥʝ ʦʪʢʣʶʯʘʝʪ ʧʨʦʮʝʩʩʦʨ; 

¶ ʜʠʩʧʣʝʠ 0197: ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ ʥʝ 
ʧʦʟʚʦʣʷʶʪ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ ʚ 
ʜʠʩʧʝʪʯʝʨʝ ʦʰʠʙʦʢ; 

¶ ʚʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʰʠʙʢʝ ʠ ʥʝ 
ʟʘʛʨʫʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ 
ʙʫʜʝʪ ʫʩʪʨʘʥʝʥʘ 

ʏʘʩʪʦʪʳ 
ʢʘʥʘʣʘ IntelÈ 
UPI Link ʥʝ 
ʩʦʚʤʝʩʪʠʤʳ 

ʅʝʫʩʪʨʘʥʠʤʘʷ ɽʩʣʠ ʯʘʩʪʦʪʳ ʢʘʥʘʣʦʚ ʜʣʷ ʚʩʝʭ ʢʘʥʘʣʦʚ IntelÈ Ultra 
Path Interconnect (IntelÈ UPI) ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʪʘʢ, 
ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ: 

¶ ʥʘʩʪʨʘʠʚʘʝʪ ʚʩʝ ʯʘʩʪʦʪʳ ʤʝʞʢʦʤʧʦʥʝʥʪʥʦʛʦ 
ʩʦʝʜʠʥʝʥʠʷ Intel UPI ʥʘ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʦʙʱʫʶ 
ʯʘʩʪʦʪʫ; 

¶ ʥʝ ʛʝʥʝʨʠʨʫʝʪ ʦʰʠʙʢʫ ð ʦʰʠʙʢʠ ʥʝʪ; 

¶ ʧʨʦʜʦʣʞʘʝʪ ʫʩʧʝʰʥʦ ʟʘʛʨʫʞʘʪʴ ʩʠʩʪʝʤʫ. 

ɽʩʣʠ ʯʘʩʪʦʪʳ ʢʘʥʘʣʦʚ ʜʣʷ ʚʩʝʭ ʢʘʥʘʣʦʚ Intel UPI 
ʥʝʣʴʟʷ ʥʘʩʪʨʦʠʪʴ ʦʜʠʥʘʢʦʚʳʤʠ: 

¶ ʨʝʛʠʩʪʨʠʨʫʝʪ ʢʦʜ ʦʰʠʙʢʠ POST ʚ SEL; 

¶ ʧʨʝʜʫʧʨʝʞʜʘʝʪ BMC ʦ ʪʦʤ, ʯʪʦ ʠʥʜʠʢʘʪʦʨ 
ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʛʦʨʝʪʴ ʞʸʣʪʳʤ 
ʮʚʝʪʦʤ; 

¶ ʥʝ ʦʪʢʣʶʯʘʝʪ ʧʨʦʮʝʩʩʦʨ; 

¶ ʜʠʩʧʣʝʠ 0195: ʯʘʩʪʦʪʘ ʧʨʦʮʝʩʩʦʨʘ ʥʝʜʦʩʪʘʯʥʘ 
ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩʦʦʙʱʝʥʠʷ ʚ ʤʝʥʝʜʞʝʨʝ 
ʦʰʠʙʦʢ. 

ɺʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʰʠʙʢʝ ʠ ʥʝ ʟʘʛʨʫʞʘʝʪʩʷ, 
ʧʦʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ ʙʫʜʝʪ ʫʩʪʨʘʥʝʥʘ 
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ʆʰʠʙʢʘ ɺʘʞʥʦʩʪʴ ɼʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʦʰʠʙʢʝ 

ʆʰʠʙʢʘ 
ʦʙʥʦʚʣʝʥʠʷ 
ʤʠʢʨʦʢʦʜʘ 
ʧʨʦʮʝʩʩʦʨʘ 

ʂʨʫʧʥʘʷ ¶ ʈʝʛʠʩʪʨʠʨʫʝʪ ʢʦʜ ʦʰʠʙʢʠ POST ʚ SEL. 

¶ ʆʪʦʙʨʘʞʘʝʪ 816x: ʧʨʦʮʝʩʩʦʨ 0x ʥʝ ʤʦʞʝʪ ʩʦʟʜʘʪʴ 
ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʙʥʦʚʣʝʥʠʠ ʤʠʢʨʦʢʦʜʘ ʚ 
ʜʠʩʧʝʪʯʝʨʝ ʦʰʠʙʦʢ ʠʣʠ ʥʘ ʵʢʨʘʥʝ. 

ʇʨʠʥʠʤʘʝʪ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʠ ʦʪ çPOST Error 
Pauseè ʚ ʥʘʩʪʨʦʡʢʝ ʠʣʠ ʤʦʞʝʪ ʦʩʪʘʥʦʚʠʪʴʩʷ ʩ ʢʦʜʦʤ 
ʦʰʠʙʢʠ POST ʚ ʜʠʩʧʝʪʯʝʨʝ ʦʰʠʙʦʢ, ʦʞʠʜʘʷ 
ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʦʧʝʨʘʪʦʨʘ 

ʆʪʩʫʪʩʪʚʫʝʪ 
ʦʙʥʦʚʣʝʥʠʝ 
ʤʠʢʨʦʢʦʜʘ 
ʧʨʦʮʝʩʩʦʨʘ 

ʅʝʟʥʘʯʠ-
ʪʝʣʴʥʘ ̫

¶ ʈʝʛʠʩʪʨʠʨʫʝʪ ʢʦʜ ʦʰʠʙʢʠ POST ʚ SEL. 

¶ ɼʠʩʧʣʝʠ 818x: ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʙʥʦʚʣʝʥʠʠ 
ʤʠʢʨʦʢʦʜʘ ʧʨʦʮʝʩʩʦʨʘ 0x ʦʪʩʫʪʩʪʚʫʝʪ. 

ʉʠʩʪʝʤʘ ʧʨʦʜʦʣʞʘʝʪ ʟʘʛʨʫʞʘʪʴʩʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʥʘʣʠʯʠʷ ʧʘʨʘʤʝʪʨʘ çʇʘʫʟʘ ʧʨʠ ʦʰʠʙʢʝ POSTè 

4.10. ʇʦʜʜʝʨʞʢʘ ʧʘʤʷʪʠ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʦʧʠʩʳʚʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʫʧʨʘʚʣʷʶʱʘʷ ʧʦʜʩʠʩʪʝʤʦʡ ʧʘʤʷʪʠ, 
ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʪʠʧʳ ʧʘʤʷʪʠ, ʧʨʘʚʠʣʘ ʟʘʧʦʣʥʝʥʠʷ ʧʘʤʷʪʠ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʬʫʥʢʮʠʠ 
ʥʘʜʸʞʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʤʷʪʠ (RAS). 

4.10.1. ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ ʧʘʤʷʪʠ 

ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4-13: 

 

ʈʠʩʫʥʦʢ 4-13. ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ ʧʘʤʷʪʠ 

ʉʝʨʚʝʨʥʘʷ ʩʠʩʪʝʤʥʘʷ ʧʣʘʪʘ QTECH 469555.005 ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦ 24 ʤʦʜʫʣʝʡ DIMM DDR4, 
ʧʦ 12 ʥʘ ʢʘʞʜʳʡ ʧʨʦʮʝʩʩʦʨ. ʂʘʞʜʳʡ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʰʝʩʪʴ 
ʢʘʥʘʣʦʚ ʧʘʤʷʪʠ ʯʝʨʝʟ ʜʚʘ ʚʩʪʨʦʝʥʥʳʭ ʢʦʥʪʨʦʣʣʝʨʘ ʧʘʤʷʪʠ (IMC). ʅʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ 
ʢʘʥʘʣʘʤ ʧʘʤʷʪʠ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʙʫʢʚʳ ʦʪ A ʜʦ F, ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ 
ʢʘʥʘʣ ʧʘʤʷʪʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʘ ʩʣʦʪʘ DIMM. 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

¶ ʊʦʣʴʢʦ ʩʦʚʤʝʩʪʠʤʳʝ ʩ DDR4 ʤʦʜʫʣʠ DIMM. 

¶ ɺʢʣʶʯʸʥ ʢʦʜ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ (ECC) ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ 
ʤʦʜʫʣʠ DIMM (RDIMM), ʤʦʜʫʣʠ DIMM ʩ ʫʤʝʥʴʰʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ (LRDIMM) ʠʣʠ 
ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʳʝ ʤʦʜʫʣʠ ʧʘʤʷʪʠ ʩ ʜʚʫʤʷ ʚʩʪʨʦʝʥʥʳʤʠ ʨʘʟʲʸʤʘʤʠ (NVDIMM). 

¶ ʊʦʣʴʢʦ ʤʦʜʫʣʠ RDIMM ʠ LRDIMM ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʪʝʨʤʦʜʘʪʯʠʢʦʤ ʥʘ ʢʨʠʩʪʘʣʣʝ 
(TSOD). 
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¶ ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʫʣʠ SDRAM DIMM ʦʨʛʘʥʠʟʦʚʘʥʳ ʢʘʢ ʦʜʥʦʨʘʥʢʦʚʳʝ (SR), 
ʜʚʫʭʨʘʥʢʦʚʳʝ (DR), ʯʝʪʳʨʸʭʨʘʥʢʦʚʳʝ (QR) ʠʣʠ ʚʦʩʴʤʠʨʘʥʢʦʚʳʝ (8R): 

o RDIMMS ð ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʤʦʜʫʣʠ DIMM ð SR/DR/QR/8R, ʪʦʣʴʢʦ 
ECC; 

o LRDIMM ð ʤʦʜʫʣʠ DIMM ʩ ʫʤʝʥʴʰʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ð ʪʦʣʴʢʦ QR/8R, ECC; 

o ʤʘʢʩʠʤʫʤ 8 ʣʦʛʠʯʝʩʢʠʭ ʨʘʥʢʦʚ ʥʘ ʢʘʥʘʣ; 

o ʤʘʢʩʠʤʫʤ 10 ʬʠʟʠʯʝʩʢʠʭ ʨʘʥʢʦʚ, ʟʘʛʨʫʞʝʥʥʳʭ ʥʘ ʢʘʥʘʣ. 

¶ ʄʦʜʫʣʴ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ DC ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 
ʩʝʤʝʡʩʪʚʦʤ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ (ʧʨʦʮʝʩʩʦʨ Platinum, Gold ʠ ʥʝʢʦʪʦʨʳʝ 
ʤʦʜʝʣʠ Silver SKU). 

ɺʠʟʫʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʫʣʝʡ ʧʘʤʷʪʠ SDRAM DIMM ʠ ʤʦʜʫʣʷ 
ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ DC ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ 4-14. 

 

ʈʠʩʫʥʦʢ 4-14. ʄʦʜʫʣʠ ʧʘʤʷʪʠ 

4.10.2. ʄʦʜʫʣʴ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ DC 

4.10.3. ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʉʝʤʝʡʩʪʚʦ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʤʦʜʫʣʴ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ DC-ʪʠʧʘ ʧʘʤʷʪʠ. ʄʦʜʫʣʴ 
ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ DC ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ 
(ʸʤʢʦʩʪʴ ʥʘ DIMM), ʩʦʚʤʝʩʪʠʤʳʝ ʩ DDR4 ʤʦʜʫʣʠ ʧʘʤʷʪʠ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʙʣʠʟʢʦʡ 
ʢ DRAM, ʠ ʨʘʩʰʠʨʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʭ ʥʝʪ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ SDRAM. 
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ʄʦʜʫʣʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

¶ ʚʩʝʛʜʘ ʚʢʣʶʯʸʥʥʦʝ ʰʠʬʨʦʚʘʥʠʝ AES-256; 

¶ ʢʦʛʝʨʝʥʪʥʳʡ ʢʝ:h ʢʘʢ ʠ DRAM, ʩʦʜʝʨʞʠʪ ʚʳʪʝʩʥʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ LLC; 

¶ ʧʘʤʷʪʴ ʩ ʙʘʡʪʦʚʦʡ ʘʜʨʝʩʘʮʠʝʡ; 

¶ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʥʘʜʸʞʥʦʩʪʴ, ʯʝʤ ʫ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 
ʢʣʘʩʩʘ. 

ʄʦʜʫʣʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ: 

¶ ʨʝʞʠʤ ʧʘʤʷʪʠ (MM); 

¶ ʨʝʞʠʤ ʧʨʷʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ (AD); 

¶ ʩʤʝʘhʥʥʳʡ ʨʝʞʠʤ. 

ʈʝʞʠʤʳ ʧʨʷʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʤʝʰʘʥʥʳʡ ʪʨʝʙʫʶʪ, ʢʘʢ ʜʨʘʡʚʝʨʘ, ʪʘʢ ʠ ʷʚʥʦʡ ʧʦʜʜʝʨʞʢʠ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 
ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʆʉ ʧʦʩʝʪʠʪʝ ʩʘʡʪ support.intel.com. 

4.10.4. ʈʝʞʠʤ ʧʘʤʷʪʠ 

ɺ ʨʝʞʠʤʝ ʧʘʤʷʪʠ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘʷ ʧʘʤʷʪʴ IntelÈ OptaneÊ DC ʨʘʙʦʪʘʝʪ, ʢʘʢ ʦʩʥʦʚʥʘʷ 
ʵʥʝʨʛʦʟʘʚʠʩʠʤʘʷ (ʥʝʧʦʩʪʦʷʥʥʘʷ) ʩʠʩʪʝʤʥʘʷ ʧʘʤʷʪʴ. ɺ ʨʝʞʠʤʝ ʧʘʤʷʪʠ ʚʩʷ ʜʦʩʪʫʧʥʘʷ 
ʪʨʘʜʠʮʠʦʥʥʘʷ ʧʘʤʷʪʴ DRAM ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʧʘʤʷʪʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ 
ʢʝ-hʧʘʤʷʪʴ L4 ʩ ʦʙʨʘʪʥʦʡ ʟʘʧʠʩʴʶ ʜʣʷ ʤʦʜʫʣʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ 
DC. ʕʪʦ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʦʙʱʝʡ ʸʤʢʦʩʪʠ ʩʠʩʪʝʤʥʦʡ ʧʘʤʷʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʪʦʣʴʢʦ ʩ 
ʪʨʘʜʠʮʠʦʥʥʦʡ DRAM, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʙʣʠʟʢʫʶ ʢ DRAM. 

4.10.5. ʈʝʞʠʤ ʧʨʷʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʕʪʦʪ ʨʝʞʠʤ (AD) ʧʦʟʚʦʣʷʝʪ ʤʦʜʫʣʶ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʨʘʙʦʪʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 
ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ, ʩʦʭʨʘʥʷʷ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʜʣʷ 
ʧʨʠʣʦʞʝʥʠʡ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʙʣʠʟʢʫʶ ʢ DRAM. ɺ ʨʝʞʠʤʝ AD 
DRAM ʨʘʙʦʪʘʝʪ ʢʘʢ ʦʙʳʯʥʘʷ ʩʠʩʪʝʤʥʘʷ ʧʘʤʷʪʴ, ʘ ʤʦʜʫʣʴ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ 
ʨʘʙʦʪʘʝʪ ʢʘʢ ʭʨʘʥʠʣʠʱʝ ʧʨʠʣʦʞʝʥʠʡ. 

4.10.6. ʉʤʝʰʘʥʥʳʡ ʨʝʞʠʤ 

ʉʤʝʰʘʥʥʳʡ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʸʤʢʦʩʪʴ ʤʦʜʫʣʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ 
ʧʘʤʷʪʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʵʥʝʨʛʦʟʘʚʠʩʠʤʦʡ ʩʠʩʪʝʤʥʦʡ ʧʘʤʷʪʠ, ʘ 
ʦʩʪʘʚʰʫʶʩʷ ʸʤʢʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ 
ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʙʣʠʟʢʦʡ ʢ DRAM. ɪʤʢʦʩʪʴ, ʚʳʜʝʣʝʥʥʘʷ ʜʣʷ ʵʥʝʨʛʦʟʘʚʠʩʠʤʦʡ 
ʩʠʩʪʝʤʥʦʡ ʧʘʤʷʪʠ, ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʨʠʪʝʨʠʷʤ ʟʘʧʦʣʥʝʥʠʷ ʨʝʞʠʤʘ ʧʘʤʷʪʠ, ʘ 
ʣʶʙʘʷ ʦʩʪʘʚʰʘʷʩʷ ʸʤʢʦʩʪʴ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ 
ʧʨʠʣʦʞʝʥʠʡ ʠ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʜʨʘʡʚʝʨʦʤ ʠ 
ʧʨʠʣʦʞʝʥʠʝʤ. 

4.11. ʇʦʜʜʝʨʞʠʚʘʝʤʘʷ ʧʘʤʷʪʴ 

ʇʦʜʨʦʙʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʜʝʨʞʢʝ ʤʦʜʫʣʝʡ DIMM ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 6ï9. 
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ʊʘʙʣʠʮʘ 8. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʜʝʨʞʢʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʫʣʝʡ ʧʘʤʷʪʠ DDR4 SDRAM 
DIMM ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ  

ʊʠʧ ʈʘʥʢʠ ʥʘ 
DIMM ʠ 
ʰʠʨʠʥʫ 
ʜʘʥʥʳʭ 

ɪʤʢʦʩʪʴ DIMM (ɻɹ) ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʩʢʦʨʦʩʪʴ (MT/ʩ); 
ʥʘʧʨʷʞʝʥʠʝ (ɺ); ʩʣʦʪʳ 
ʥʘ ʢʘʥʘʣ (SPC) ʠ 
ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ 
DIMM ʥʘ ʢʘʥʘʣ (DPC) 

   2 ʩʣʦʪʘ ʥʘ ʢʘʥʘʣ 

ʇʣʦʪʥʦʩʪʴ DRAM 1 DPC 2 DPC 

4 8 1,2 ɺ 1,2 ɺ 

RDIMM SRx8 4 8 2666 2666 

SRx4 8 16 

RDIMM DRx8 8 16 

DRx4 16 32 

RDIMM 3DS QRx4 ʅʝʪ ʜʘʥʥʳʭ 2H-64 

8Rx4 ʅʝʪ ʜʘʥʥʳʭ 4H-128 

LRDIMM QRx4 32 64 

LRDIMM 3DS QRx4 ʅʝʪ ʜʘʥʥʳʭ 2H-64 

8Rx4 ʅʝʪ ʜʘʥʥʳʭ 4H-128 
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ʊʘʙʣʠʮʘ 9. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʜʝʨʞʢʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʫʣʝʡ ʧʘʤʷʪʠ DDR4 SDRAM 
DIMM ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ  

ʊʠʧ ʈʘʥʢʠ ʥʘ 
DIMM ʠ 
ʰʠʨʠʥʫ 
ʜʘʥʥʳʭ 

ɪʤʢʦʩʪʴ DIMM (ɻɹ) ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʩʢʦʨʦʩʪʴ (MT/ʩ); 
ʥʘʧʨʷʞʝʥʠʝ (ɺ); 
ʩʣʦʪʳ ʥʘ ʢʘʥʘʣ 
(SPC) ʠ ʢʦʣʠʯʝʩʪʚʦ 
ʤʦʜʫʣʝʡ DIMM ʥʘ 
ʢʘʥʘʣ (DPC) 

   2 ʩʣʦʪʘ ʥʘ ʢʘʥʘʣ 

ʇʣʦʪʥʦʩʪʴ DRAM 1 DPC 2 DPC 

41 8 16 1,2 ɺ 1,2 ɺ 

RDIMM SRx8 4 8 16 2933 2666 

SRx4 8 16 32 

DRx8 8 16 32 

RDIMM DRx4 16 32 64 

RDIMM 3DS QRx4 ʅʝʪ ʜʘʥʥʳʭ 2H-64 2H-128 

8Rx4 ʅʝʪ ʜʘʥʥʳʭ 4H-128 4H-256 

LRDIMM QRx4 32 64 128 

LRDIMM 
3DS 

QRx4 ʅʝʪ ʜʘʥʥʳʭ 2H-64 2H-128 

8Rx4 ʅʝʪ ʜʘʥʥʳʭ 4H-128 4H-256 

  

                                                
1 ʇʣʦʪʥʦʩʪʴ DRAM 4 ɻɹ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʩʢʦʨʦʩʪʷʭ ʜʦ 2666 ʄʊ/ʩ 
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ʊʘʙʣʠʮʘ 10. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʩʢʦʨʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʫʣʝʡ ʧʘʤʷʪʠ 
SDRAM DIMM ʧʦ ʫʨʦʚʥʷʤ SKU ʚ MT/ʩ (ʤʝʛʘʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʢʫʥʜʫ)  

ʄʘʩʰʪʘʙʠʨʫʝʤʦʝ 
ʩʝʤʝʡʩʪʚʦ 
ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ 
XeonÈ 

Platinum 
8ʭʭʭ 

Gold 
6ʭʭʭ 

Gold 
5ʭʭʭ 

Silver 
4ʭʭʭ 

Bronze 
3ʭʭʭ 

1 ʧʦʢʦʣʝʥʠʝ 2666 2666 2400 2400 2133 

2 ʧʦʢʦʣʝʥʠʝ 29332 29332 2666 2400 2133 

ʊʘʙʣʠʮʘ 11. ʇʦʜʜʝʨʞʢʘ ʤʦʜʫʣʝʡ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ DC 

ʉʝʤʝʡʩʪʚʦ 
ʧʨʦʮʝʩʩʦʨʦʚ 
IntelÈ XeonÈ 

ʋʨʦʚʝʥʴ SKU 
ʧʨʦʮʝʩʩʦʨʘ 

ɽʤʢʦʩʪʴ DIMM 
(ɻɹ) 

ʉʢʦʨʦʩʪ ɹ
(MT/ʩ) 

1 ʧʦʢʦʣʝʥʠʝ Bronze 31xx ʅʝʪ ʜʘʥʥʳʭ ʅʝʪ ʜʘʥʥʳʭ 

Silver 41xx 

Gold 51xx 

Gold 61xx 

Platinum 81xx 

2 ʧʦʢʦʣʝʥʠʝ Bronze 32xx ʅʝʪ ʜʘʥʥʳʭ ʅʝʪ ʜʘʥʥʳʭ 

Silver 42xx3 128 

256 

512 

1866 

2133 

2400 

Gold 52xx 1866 

2133 

2400 

2666 

Gold 62xx 

Platinum 82xx 

                                                
2 ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʪʦʣʴʢʦ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 1DPC 
3 ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩʦʨʘʭ Silver 
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4.12. ɺʳʙʦʨ ʤʦʜʫʣʝʡ DIMM 

4.12.1. ʇʨʘʚʠʣʘ ʧʦʜʜʝʨʞʢʠ ʧʘʤʷʪʠ 

ʇʈʀʄɽʏɸʅʀɽ: ʭʦʪʷ ʩʤʝʰʘʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ DIMM ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ, QTECH 
ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʚʳʧʦʣʥʷʝʪ ʧʨʦʚʝʨʢʫ ʧʣʘʪʬʦʨʤʳ ʪʦʣʴʢʦ ʚ ʩʠʩʪʝʤʘʭ, ʚ ʢʦʪʦʨʳʭ 
ʫʩʪʘʥʦʚʣʝʥʳ ʠʜʝʥʪʠʯʥʳʝ ʤʦʜʫʣʠ DIMM. 

ʂʘʞʜʳʡ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩʦʨ ʠʤʝʝʪ ʰʝʩʪʴ ʢʘʥʘʣʦʚ ʧʘʤʷʪʠ. ɺ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ 
QTECH 469555.005 ʢʘʥʘʣʳ ʧʘʤʷʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʦʙʦʟʥʘʯʝʥʳ ʦʪ A ʜʦ F. ʂʘʥʘʣʳ 
A ʠ D ʥʘ ʢʘʞʜʦʤ ʧʨʦʮʝʩʩʦʨʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʜʚʘ ʩʣʦʪʘ DIMM. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʢʘʥʘʣʳ 
ʧʘʤʷʪʠ ʠʤʝʶʪ ʦʜʠʥ ʩʣʦʪ DIMM. ʅʘ ʩʝʨʚʝʨʥʦʡ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʝ ʢʘʞʜʳʡ ʩʣʦʪ DIMM 
ʧʦʤʝʯʝʥ ʥʦʤʝʨʦʤ ʧʨʦʮʝʩʩʦʨʘ, ʢʘʥʘʣʦʤ ʧʘʤʷʪʠ ʠ ʥʦʤʝʨʦʤ ʩʣʦʪʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ 
ʩʣʝʜʫʶʱʠʭ ʧʨʠʤʝʨʘʭ: CPU1_DIMM_A2; CPU2_DIMM_A2. 

ʇʨʘʚʠʣʘ ʟʘʧʦʣʥʝʥʠʷ ʤʦʜʫʣʝʡ DIMM ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʢʘʥʘʣʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʙʦʣʝʝ 
ʦʜʥʦʛʦ ʤʦʜʫʣʷ DIMM, ʟʘʧʦʣʥʷʣʠʩʴ, ʥʘʯʠʥʘʷ ʩ ʩʠʥʝʛʦ ʩʣʦʪʘ DIMM ʠʣʠ ʩʣʦʪʘ DIMM, 
ʥʘʠʙʦʣʝʝ ʫʜʘʣʸʥʥʦʛʦ ʦʪ ʧʨʦʮʝʩʩʦʨʘ, ʚ ʧʦʜʭʦʜʝ çʜʦ ʩʘʤʦʛʦ ʢʦʥʮʘè. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ 
ʟʘʧʦʣʥʝʥʠʠ ʯʝʪʳʨʸʭʨʘʥʢʦʚʦʛʦ ʤʦʜʫʣʷ DIMM ʦʜʥʦʨʘʥʢʦʚʳʤ ʠʣʠ ʜʚʫʭʨʘʥʢʦʚʳʤ ʤʦʜʫʣʝʤ 
DIMM ʚ ʪʦʤ ʞʝ ʢʘʥʘʣʝ, ʯʝʪʳʨʸʭʨʘʥʢʦʚʳʡ ʤʦʜʫʣʴ DIMM ʜʦʣʞʝʥ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʜʘʣʴʰʝ 
ʚʩʝʛʦ ʦʪ ʧʨʦʮʝʩʩʦʨʘ. ʉʣʦʪʳ ʧʘʤʷʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʘʥʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ, ʥʝʜʦʩʪʫʧʥʳ, ʝʩʣʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʢʝʪ ʧʨʦʮʝʩʩʦʨʘ ʥʝ ʟʘʧʦʣʥʝʥ. 

ʅʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ QTECH 469555.005 ʧʨʝʜʫʩʤʦʪʨʝʥʦ 24 ʩʣʦʪʘ DIMM: 2 ʎʇ, 6 ʢʘʥʘʣʦʚ 
ʧʘʤʷʪʠ ʥʘ ʎʇ, 2 ʤʦʜʫʣʷ DIMM ʥʘ ʢʘʥʘʣ. ɺʩʝ ʩʣʦʪʳ DIMM ʥʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʧʦʢʘʟʘʥʳ ʥʘ 
ʨʠʩʫʥʢʝ 4-15: 

 

ʈʠʩʫʥʦʢ 4-15. ʉʣʦʪʳ DIMM ʥʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʤʦʜʫʣʝʡ DIMM ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ ʟʘʧʦʣʥʝʥʠʷ ʧʘʤʷʪʠ: 

¶ ʉʤʝʰʠʚʘʥʠʝ ʪʠʧʦʚ ʤʦʜʫʣʝʡ DIMM DDR4 (RDIMM, LRDIMM, 3DS RDIMM, 3DS 
LRDIMM) ʚʥʫʪʨʠ ʧʨʦʮʝʩʩʦʨʥʳʭ ʩʦʢʝʪʦʚ ʠʣʠ ʤʝʞʜʫ ʥʠʤʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʩʪʨʘʥʠʤʦʡ 
ʦʰʠʙʢʝ ʠ ʦʩʪʘʥʦʚʢʝ ʧʨʦʮʝʩʩʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʘʤʷʪʠ. 

¶ ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʫʣʝʡ DIMM ʩ ʨʘʟʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʠ ʟʘʜʝʨʞʢʘʤʠ ʥʝ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʥʫʪʨʠ ʧʨʦʮʝʩʩʦʨʥʳʭ ʩʦʢʝʪʦʚ ʠʣʠ ʤʝʞʜʫ ʥʠʤʠ. ɽʩʣʠ ʚʩʪʨʝʯʘʝʪʩʷ 
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ʩʤʝʰʘʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ, BIOS ʧʳʪʘʝʪʩʷ ʨʘʙʦʪʘʪʴ ʥʘ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʦʙʱʝʡ 
ʯʘʩʪʦʪʝ ʠ ʩ ʥʘʠʤʝʥʴʰʝʡ ʚʦʟʤʦʞʥʦʡ ʟʘʜʝʨʞʢʦʡ. 

¶ ʂʘʥʘʣʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʦʜʫʣʷ DIMM, ʜʦʣʞʥʳ ʟʘʧʦʣʥʷʪʴʩʷ, 
ʥʘʯʠʥʘʷ ʩ ʩʠʥʝʛʦ ʩʣʦʪʘ DIMM ʠʣʠ ʩʣʦʪʘ DIMM, ʥʘʠʙʦʣʝʝ ʫʜʘʣʸʥʥʦʛʦ ʦʪ 
ʧʨʦʮʝʩʩʦʨʘ, ʚ ʧʦʜʭʦʜʝ çʜʦ ʩʘʤʦʛʦ ʢʦʥʮʘè. 

¶ ʇʨʠ ʟʘʧʦʣʥʝʥʠʠ ʯʝʪʳʨʸʭʨʘʥʢʦʚʦʛʦ ʤʦʜʫʣʷ DIMM ʦʜʥʦʨʘʥʢʦʚʳʤ ʠʣʠ ʜʚʫʭʨʘʥʢʦʚʳʤ 
ʤʦʜʫʣʝʤ DIMM ʚ ʪʦʤ ʞʝ ʢʘʥʘʣʝ, ʯʝʪʳʨʸʭʨʘʥʢʦʚʳʡ ʤʦʜʫʣʴ DIMM ʜʦʣʞʝʥ 
ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʜʘʣʴʰʝ ʚʩʝʛʦ ʦʪ ʧʨʦʮʝʩʩʦʨʘ. ʉʣʦʪʳ ʧʘʤʷʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʘʥʥʳʤ 
ʧʨʦʮʝʩʩʦʨʦʤ, ʥʝʜʦʩʪʫʧʥʳ, ʝʩʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʢʝʪ ʧʨʦʮʝʩʩʦʨʘ ʥʝ ʟʘʧʦʣʥʝʥ. 
ʅʝʧʨʘʚʠʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ DIMM ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʢʦʜʘ ʦʰʠʙʢʠ MRC. ʅʘ 
ʣʶʙʦʤ ʢʘʥʘʣʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʙʦʣʝʝ 8 ʣʦʛʠʯʝʩʢʠʭ ʨʘʥʢʦʚ, ʘ ʪʘʢʞʝ ʥʝ ʙʦʣʝʝ 
10 ʬʠʟʠʯʝʩʢʠʭ ʨʘʥʢʦʚ, ʟʘʛʨʫʞʝʥʥʳʭ ʥʘ ʢʘʥʘʣ. 

¶ ʉʣʦʪʳ ʧʘʤʷʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʘʥʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ, ʥʝʜʦʩʪʫʧʥʳ, ʝʩʣʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʟʲʸʤ ʧʨʦʮʝʩʩʦʨʘ ʥʝ ʟʘʥʷʪ. 

¶ ʇʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʙʝʟ ʟʘʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʣʦʪʦʚ 
ʧʘʤʷʪʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥ ʚʪʦʨʦʡ ʧʨʦʮʝʩʩʦʨ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 
ʧʘʤʷʪʴʶ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʘʤʷʪʴ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʮʝʩʩʦʨʘʤʠ. ʆʜʥʘʢʦ 
ʧʣʘʪʬʦʨʤʘ ʩʪʨʘʜʘʝʪ ʦʪ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʟʘʜʝʨʞʝʢ ʠʟ-ʟʘ ʫʜʘʣʸʥʥʦʡ 
ʧʘʤʷʪʠ. 

¶ ʇʨʦʮʝʩʩʦʨʥʳʝ ʩʦʢʝʪʳ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳ ʠ ʘʚʪʦʥʦʤʥʳ. ʆʜʥʘʢʦ ʚʩʷ ʧʦʜʜʝʨʞʢʘ 
ʧʦʜʩʠʩʪʝʤʳ ʧʘʤʷʪʠ (ʥʘʧʨʠʤʝʨ, ʧʘʤʷʪʴ RAS ʠ ʫʧʨʘʚʣʝʥʠʝ ʦʰʠʙʢʘʤʠ) ʚ ʥʘʩʪʨʦʡʢʘʭ 
BIOS ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʮʝʩʩʦʨʥʳʭ ʩʦʢʝʪʦʚ. 

¶ ɼʣʷ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʫʣʝʡ DIMM ʥʘ ʦʜʠʥ ʢʘʥʘʣ (ʜʣʷ RDIMM, LRDIMM, 3DS RDIMM, 
3DS LRDIMM) ʚʩʝʛʜʘ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʤʦʜʫʣʠ DIMM ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 
ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ ʚ ʩʣʦʪ 1, ʘ ʟʘʪʝʤ ʚ ʩʣʦʪ 2. 

¶ ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʩ 
ʜʚʫʤʷ ʧʨʦʮʝʩʩʦʨʘʤʠ, ʪʠʧ ʠ ʟʘʧʦʣʥʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʦʜʫʣʝʡ DIMM, 
ʥʘʩʪʨʦʝʥʥʳʭ ʜʣʷ ʎʇʋ2, ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʠʧʫ ʠ ʟʘʩʝʣʝʥʠʶ DIMM, 
ʥʘʩʪʨʦʝʥʥʦʤʫ ʜʣʷ ʎʇʋ1. 

ʇʨʘʚʠʣʘ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ DC ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʤʦʜʫʣʝʡ ʜʣʷ ʚʩʝʭ 
ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ: 

¶ ʇʦʜʜʝʨʞʢʘ ʤʦʜʫʣʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʧʨʠ 
ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʩʝʤʝʡʩʪʚʝ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 2-ʛʦ 
ʧʦʢʦʣʝʥʠʷ. 

¶ ɼʣʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʧʘʤʷʪʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʤʦʜʫʣʴ 
ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ DC. 

¶ ʄʦʜʫʣʠ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ DC ʨʘʟʥʦʡ ʸʤʢʦʩʪʠ ʥʝʣʴʟʷ 
ʩʤʝʰʠʚʘʪʴ ʚʥʫʪʨʠ ʧʨʦʮʝʩʩʦʨʥʳʭ ʩʦʢʝʪʦʚ ʠʣʠ ʤʝʞʜʫ ʥʠʤʠ. 

¶ ʉʣʦʪʳ ʧʘʤʷʪʠ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʚʩʪʨʦʝʥʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ ʧʘʤʷʪʠ IMC0 (ʢʘʥʘʣʳ 
ʧʘʤʷʪʠ AïC) ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʦʣʥʝʥʳ ʨʘʥʴʰʝ ʩʣʦʪʦʚ ʧʘʤʷʪʠ, 
ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʚʩʪʨʦʝʥʥʳʤ ʢʘʥʘʣʦʤ ʧʘʤʷʪʠ IMC1 (ʢʘʥʘʣʳ ʧʘʤʷʪʠ DïF). 

¶ ʂʦʛʜʘ ʦʙʘ ʩʣʦʪʘ DIMM ʚʥʫʪʨʠ ʢʘʥʘʣʘ ʟʘʧʦʣʥʝʥʳ, ʤʦʜʫʣʠ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ 
ʧʘʤʷʪʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʯʸʨʥʳʭ ʩʣʦʪʘʭ DIMM. 

¶ ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ ʩ ʤʦʜʫʣʷʤʠ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʪʦʣʴʢʦ ʚ ʢʘʥʘʣʘʭ ʧʘʤʷʪʠ AïC ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. 

¶ ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʫʣʠ ʧʘʤʷʪʠ SDRAM SRx8 DIMM ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʦʜʫʣʝʤ 
ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ DC ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʥʠ ʚ ʢʘʢʦʤ 
ʨʝʞʠʤʝ ʨʘʙʦʪʳ. 
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ʇʨʘʚʠʣʘ ʜʣʷ ʤʦʜʫʣʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʚ ʨʝʞʠʤʝ ʧʘʤʷʪʠ: 

¶ ʅʘ ʢʘʞʜʳʡ ʚʩʪʨʦʝʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʧʘʤʷʪʠ (IMC0 ʠ IMC1) ʧʨʦʮʝʩʩʦʨʘ, ʥʝʦʙʭʦʜʠʤ, 
ʢʘʢ ʤʠʥʠʤʫʤ, ʦʜʠʥ ʤʦʜʫʣʴ ʧʘʤʷʪʠ DRAM DIMM ʠ ʦʜʠʥ ʤʦʜʫʣʴ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ 
ʧʘʤʷʪʠ IntelÈ OptaneÊ DC. 

¶ ɼʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ DRAM ʧʦ ʚʩʝʤ 
ʜʦʩʪʫʧʥʳʤ ʢʘʥʘʣʘʤ ʧʘʤʷʪʠ. 

ʇʨʘʚʠʣʘ ʜʣʷ ʤʦʜʫʣʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʚ ʨʝʞʠʤʝ ʧʨʷʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ: 

¶ ɼʦʣʞʝʥ ʙʳʪʴ, ʢʘʢ ʤʠʥʠʤʫʤ, ʦʜʠʥ ʤʦʜʫʣʴ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ 
OptaneÊ DC, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʣʶʙʦʡ ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʩʣʦʪ DIMM. 

¶ ʅʘ ʚʩʪʨʦʝʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʧʘʤʷʪʠ (IMC0 ʠ IMC1) ʜʣʷ ʢʘʞʜʦʛʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 
ʧʨʦʮʝʩʩʦʨʘ, ʥʝʦʙʭʦʜʠʤ, ʢʘʢ ʤʠʥʠʤʫʤ, ʦʜʠʥ ʤʦʜʫʣʴ DRAM DIMM. 

4.12.2. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʤʦʜʫʣʝʡ DIMM 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʩ ʜʚʫʤʷ 
ʧʨʦʮʝʩʩʦʨʘʤʠ ʪʠʧ ʠ ʟʘʧʦʣʥʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʦʜʫʣʝʡ DIMM, ʥʘʩʪʨʦʝʥʥʳʭ ʜʣʷ ʎʇʋ2, 
ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʠʧʫ ʠ ʟʘʧʦʣʥʝʥʠʶ DIMM, ʥʘʩʪʨʦʝʥʥʦʤʫ ʜʣʷ ʎʇʋ1 (ʩʤ. 
ʪʘʙʣʠʮʳ 10ï13). 

ʅʘʟʥʘʯʝʥʠʝ ʢʘʥʘʣʦʚ ʧʘʤʷʪʠ ʧʨʦʮʝʩʩʦʨʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ QTECH 469555.005 ʧʦʢʘʟʘʥʦ ʥʘ 
ʨʠʩʫʥʢʝ 4-16. 

 

ʈʠʩʫʥʦʢ 4-16. ʂʘʥʘʣʳ ʧʘʤʷʪʠ ʧʨʦʮʝʩʩʦʨʘ 
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ʊʘʙʣʠʮʘ 12. ʂʦʥʬʠʛʫʨʘʮʠʠ ʟʘʧʦʣʥʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʘʤʷʪʠ DRAM DIMM  

# of 
DIMMs 

iMC1 iMC0 

CH F CH E CH D CH C CH B CH A 

ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 

1 ï ï ï ï ï ï ï ï ï ï ï DRAM 

2 ï ï ï ï ï ï ï ï ï DRAM ï DRAM 

3 ï ï ï ï ï ï ï DRAM ï DRAM ï DRAM 

4 ï ï ï DRAM ï DRAM ï ï ï DRAM ï DRAM 

51 ï ï ï DRAM ï DRAM ï DRAM ï DRAM DRAM DRAM 

6 ï DRAM ï DRAM ï DRAM ï DRAM ï DRAM ï DRAM 

71 ï DRAM ï DRAM ï DRAM ï DRAM ï DRAM DRAM DRAM 

8 ï ï DRAM DRAM DRAM DRAM ï ï DRAM DRAM DRAM DRAM 

91 ï DRAM ï DRAM ï DRAM DRAM DRAM DRAM DRAM DRAM DRAM 

101 ï DRAM DRAM DRAM DRAM DRAM ï DRAM DRAM DRAM DRAM DRAM 

111 ï DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM 

12 DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM 

ʊʘʙʣʠʮʘ 13. ʂʦʥʬʠʛʫʨʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʫʣʝʡ ʧʘʤʷʪʠ DRAM DIMM ʠ ʤʦʜʫʣʝʡ 
ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ 

 ʉʠʤʤʝʪʨʠʯʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʧʘʤʷʪʠ ʧʦ ʩʦʢʝʪʘʤ ʧʨʦʮʝʩʩʦʨʘ  

ʈʝʞʠ-
ʤ  r

iMC1 iMC0 

ʂʘʥʘʣ F ʂʘʥʘʣ E ʂʘʥʘʣ D ʂʘʥʘʣ C ʂʘʥʘʣ B ʂʘʥʘʣ A 

ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 
2 

ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 

AD PMM DRAM1 PMM DRAM1 PMM DRAM1 PMM DRAM1 PMM DRAM1 PMM DRAM1 2-2-2 

MM PMM DRAM1 PMM DRAM1 PMM DRAM1 PMM DRAM1 PMM DRAM1 PMM DRAM1 2-2-2 
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 ʉʠʤʤʝʪʨʠʯʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʧʘʤʷʪʠ ʧʦ ʩʦʢʝʪʘʤ ʧʨʦʮʝʩʩʦʨʘ  

ʈʝʞʠ-
ʤ  r

iMC1 iMC0 

ʂʘʥʘʣ F ʂʘʥʘʣ E ʂʘʥʘʣ D ʂʘʥʘʣ C ʂʘʥʘʣ B ʂʘʥʘʣ A 

ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 
2 

ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 

AD + MM PMM DRAM3 PMM DRAM3 PMM DRAM3 PMM DRAM3 PMM DRAM3 PMM DRAM3 2-2-2 

AD ï DRAM1 ï DRAM1 PMM DRAM1 ï DRAM1 ï DRAM1 PMM DRAM1 2-1-1 

MM ī DRAM2 ï DRAM2 PMM DRAM2 ï DRAM2 ī DRAM2 PMM DRAM2 2-1-1 

AD + 

MM 

ī DRAM3 ï DRAM3 PMM DRAM3 ï DRAM3 ï DRAM3 PMM DRAM3 2-1-1 

AD ī DRAM1 PMM DRAM1 PMM DRAM1 ī DRAM1 PMM DRAM1 PMM DRAM1 2-2-1 

MM ī DRAM1 PMM DRAM1 PMM DRAM1 ï DRAM1 PMM DRAM1 PMM DRAM1 2-2-1 

AD + 

MM 

ī DRAM3 PMM DRAM3 PMM DRAM3 ï DRAM3 PMM DRAM3 PMM DRAM3 2-2-1 

AD ī PMM ī DRAM1 ī DRAM1 ī PMM ī DRAM1 ī DRAM1 1-1-1 

MM ī PMM ī DRAM1 ī DRAM1 ï PMM ī DRAM1 ī DRAM1 1-1-1 

AD ī PMM DRAM1 DRAM1 DRAM1 DRAM1 ī PMM DRAM1 DRAM1 DRAM1 DRAM1 2-2-1 

 ɸʩʠʤʤʝʪʨʠʯʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʧʘʤʷʪʠ ʧʦ ʩʦʢʝʪʘʤ ʧʨʦʮʝʩʩʦʨʘ  

ʈʝʞʠ-
ʤ  r

iMC1 iMC0 

ʂʘʥʘʣ F ʂʘʥʘʣ E ʂʘʥʘʣ D ʂʘʥʘʣ C ʂʘʥʘʣ B ʂʘʥʘʣ A 

 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 
2 

ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1 ʉʣʦʪ 2 ʉʣʦʪ 1  

AD ī DRAM1 ī DRAM1 ī DRAM1 ī DRAM1 ī DRAM1 PMM DRAM1 2/1-1-
1 

AD 1 ī DRAM1 ī DRAM1 ī DRAM1 ī DRAM1 ī DRAM1 PMM DRAM1 2/1-1-
1 
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ʊʘʙʣʠʮʘ 14. ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʪʠʧʳ DRAM  

  ʊʠʧ DDR4  ɪʤʢʦʩʪʴ, ɻɹ 

DRAM1 RDIMM 3DS RDIMM LRDIMM 3DS LRDIMM ʃʶʙʘʷ ʸʤʢʦʩʪʴ 

DRAM2 RDIMM ī ī ī 16 ʠ 32 

DRAM3 RDIMM 3DS RDIMM LRDIMM ī ʃʶʙʘʷ ʸʤʢʦʩʪʴ 

ʊʠʧʳ DRAM1 ʠ DRAM2, ʫʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 14 ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʧʝʮʠʬʠʢʘʮʠʷʤ, 
ʫʢʘʟʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 15. 

ʊʘʙʣʠʮʘ 15. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʫʣʠ DRAM DIMM, ʩʦʚʤʝʩʪʠʤʳʝ ʩ ʤʦʜʫʣʝʤ 
ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ IntelÈ OptaneÊ  

ʊʠʧ DIMM ʈʘʥʢ ʐʠʨʠʥʘ ʇʣʦʪʥʦʩʪʴ ɺʳʩʦʪʘ 3D-ʩʪʝʢʘ ʈʘʟʤʝʨ 

RDIMM 1 4 8 1 16 

1 4 16 1 32 

2 8 8 1 16 

2 8 16 1 32 

2 4 8 1 32 

2 4 16 1 64 

4 4 8 2 64 

4 4 16 2 128 

8 4 8 4 128 

8 4 16 4 256 

LRDIMM 4 4 8 1 64 

4 4 16 1 128 

4 4 8 2 64 

4 4 16 2 128 
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ʊʠʧ DIMM ʈʘʥʢ ʐʠʨʠʥʘ ʇʣʦʪʥʦʩʪʴ ɺʳʩʦʪʘ 3D-ʩʪʝʢʘ ʈʘʟʤʝʨ 

LRDIMM 8 4 8 4 128 

8 4 16 4 256 

¶ ɼʣʷ MM ʦʙʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʜʫʣʝʡ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ DRAM/DC ʩʦʩʪʘʚʣʷʝʪ ʦʪ 
1:4 ʜʦ 1:16. ʀʟʙʳʪʦʯʥʘʷ ʸʤʢʦʩʪʴ ʤʦʜʫʣʷ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ DC ʤʦʞʝʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ AD. 

¶ ɼʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʨʘʟʨʝʰʝʥʳ ʧʝʨʝʩʪʘʥʦʚʢʠ ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ, 
ʝʩʣʠ ʜʘʥʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʘʚʠʣʘʤ ʟʘʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ 
ʧʘʤʷʪʠ. 

¶ ɼʣʷ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʤʦʜʫʣʴ DIMM DDR4 ʜʦʣʞʝʥ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ ʚʩʝʭ ʩʣʦʪʘʭ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʧʨʘʚʠʣʘʭ ʟʘʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ 
ʧʘʤʷʪʠ. 

¶ ɼʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʩʦʢʝʪʳ ʦʙʳʯʥʦ ʩʠʤʤʝʪʨʠʯʥʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 
1 ʤʦʜʫʣʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ DC ʥʘ ʩʦʢʝʪ ʠ 1 ʤʦʜʫʣʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ 
ʧʘʤʷʪʠ DC ʥʘ ʢʦʨʧʫʩ ʫʟʣʘ. 

4.13. ʌʫʥʢʮʠʠ RAS-ʧʘʤʷʪʠ 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʬʫʥʢʮʠʠ ʧʘʤʷʪʠ RAS ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. 
ʂʘʞʜʳʡ ʫʨʦʚʝʥʴ ʧʨʦʮʝʩʩʦʨʘ ʚ ʩʝʤʝʡʩʪʚʝ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʨʦʚ Intel Xeon 
ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʘʥʜʘʨʪʥʳʝ ʠʣʠ ʨʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʠ ʧʘʤʷʪʠ RAS, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 
16. 

ʊʘʙʣʠʮʘ 16. ʌʫʥʢʮʠʠ RAS-ʧʘʤʷʪʠ 

ʆʩʦʙʝʥʥʦʩʪʴ RAS ʆʧʠʩʘʥʠʝ ʉʪʘʥʜʘʨʪ ʇʨʦʜʚʠ-
ʥʫʪʳʡ 

ʂʦʨʨʝʢʮʠʷ ʜʘʥʥʳʭ 
ʫʩʪʨʦʡʩʪʚʘ 

x8 Single Device Data Correction 
(SDDC) ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʯʝʩʢʦʡ 
ʚʠʨʪʫʘʣʴʥʦʡ ʙʣʦʢʠʨʦʚʢʠ (ʧʨʠʤʝʥʠʤʦ ʢ 
ʤʦʜʫʣʷʤ DIMM DRAM x8) 

ã ã 

ADDDC (SR) (ʧʨʠʤʝʥʠʤʦ ʢ ʤʦʜʫʣʷʤ 
DIMM DRAM x4) 

ã ã 

ʂʦʨʨʝʢʮʠʷ ʜʘʥʥʳʭ ʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
x8 + 1 ʙʠʪ 

(SDDC + 1) (ʧʨʠʤʝʥʠʤʦ ʢ ʤʦʜʫʣʷʤ 
DIMM DRAM x8) 

 ã 

SDDC + 1 ʠ ADDDC (MR) + 1 
(ʧʨʠʤʝʥʠʤʦ ʢ ʤʦʜʫʣʷʤ DIMM x4 
DRAM) 

 ã 
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ʆʩʦʙʝʥʥʦʩʪʴ RAS ʆʧʠʩʘʥʠʝ ʉʪʘʥʜʘʨʪ ʇʨʦʜʚʠ-
ʥʫʪʳʡ 

DDR4 

Command/Address 
(CMD/ADDR) 

ʇʨʦʚʝʨʢʘ ʯʝʪʥʦʩʪʠ ʠ 
ʧʦʚʪʦʨʥʘʷ ʧʦʧʳʪʢʘ 

ʇʨʦʚʝʨʢʘ ʯʝʪʥʦʩʪʠ CMD/ADDR ʥʘ 
ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ DDR4 ʠ ʧʦʚʪʦʨʥʘʷ 
ʧʦʧʳʪʢʘ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ çʘʜʨʝʩʘè 
ʦʰʠʙʢʠ ʯʝʪʥʦʩʪʠ CMD/ADDR ʠ 
ʧʦʚʪʦʨʥʦʡ ʧʦʧʳʪʢʦʡ CMD/ADDR 

ã ã 

ɿʘʱʠʪʘ ʜʘʥʥʳʭ DDR4 
CRC 

ʆʙʥʘʨʫʞʠʚʘʝʪ ʩʙʦʠ ʰʠʥʳ ʜʘʥʥʳʭ 
DDR4 ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʟʘʧʠʩʠ 

ã ã 

ʊʨʝʙʦʚʘʥʠʝ ʧʘʤʷʪʠ ʠ 
ʦʯʠʩʪʢʘ ʧʘʪʨʫʣʝʡ 

ʆʯʠʩʪʢʘ ʧʦ ʟʘʧʨʦʩʫ ð ʵʪʦ 
ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʘʪʴ ʠʩʧʨʘʚʣʝʥʥʳʝ 
ʜʘʥʥʳʝ ʦʙʨʘʪʥʦ ʚ ʧʘʤʷʪʴ ʧʦʩʣʝ 
ʦʙʥʘʨʫʞʝʥʠʷ ʠʩʧʨʘʚʣʷʝʤʦʡ ʦʰʠʙʢʠ ʚ 
ʪʨʘʥʟʘʢʮʠʠ ʯʪʝʥʠʷ. ʇʘʪʨʫʣʴʥʘʷ 
ʦʯʠʩʪʢʘ ʧʨʦʘʢʪʠʚʥʦ ʠʱʝʪ ʚ ʩʠʩʪʝʤʥʦʡ 
ʧʘʤʷʪʠ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʠʩʧʨʘʚʠʤʳʝ 
ʦʰʠʙʢʠ. ʇʨʝʜʦʪʚʨʘʱʘʝʪ ʥʘʢʦʧʣʝʥʠʝ 
ʦʜʥʦʙʠʪʦʚʳʭ ʦʰʠʙʦʢ 

ã ã 

ɿʝʨʢʘʣʴʥʦʝ 
ʦʪʦʙʨʘʞʝʥʠʝ ʧʘʤʷʪʠ 

ʇʦʣʥʦʝ ʟʝʨʢʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 
ʧʘʤʷʪʠ: ʤʝʪʦʜ ʚʥʫʪʨʠ IMC ʜʣʷ 
ʭʨʘʥʝʥʠʷ ʜʫʙʣʠʨʫʶʱʝʡ (ʚʪʦʨʠʯʥʦʡ 
ʠʣʠ ʟʝʨʢʘʣʴʥʦʡ) ʢʦʧʠʠ ʩʦʜʝʨʞʠʤʦʛʦ 
ʧʘʤʷʪʠ ʚ ʢʘʯʝʩʪʚʝ ʠʟʙʳʪʦʯʥʦʡ 
ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
ʩʣʫʯʘʝ ʦʪʢʘʟʘ ʧʝʨʚʠʯʥʦʡ ʧʘʤʷʪʠ. 
ɿʝʨʢʘʣʴʥʘʷ ʢʦʧʠʷ ʧʘʤʷʪʠ ʭʨʘʥʠʪʩʷ ʚ 
ʧʘʤʷʪʠ IMC ʪʦʛʦ ʞʝ ʧʨʦʮʝʩʩʦʨʥʦʛʦ 
ʨʘʟʲʸʤʘ. Dynamic (ʙʝʟ ʧʝʨʝʟʘʛʨʫʟʢʠ) 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʛʦ ʜʣʷ ʪʝʭ 
ʟʝʨʢʘʣʴʥʳʭ ʤʦʜʫʣʝʡ DIMM ʧʨʦʟʨʘʯʝʥ 
ʜʣʷ ʆʉ ʠ ʧʨʠʣʦʞʝʥʠʡ 

ã ã 

ɿʝʨʢʘʣʴʥʦʝ 
ʦʪʦʙʨʘʞʝʥʠʝ ʧʘʤʷʪʠ 

ɼʠʘʧʘʟʦʥ ʘʜʨʝʩʦʚ/ʯʘʩʪʠʯʥʦʝ 
ʟʝʨʢʘʣʠʨʦʚʘʥʠʝ ʧʘʤʷʪʠ: 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 
ʜʝʪʘʣʠʟʘʮʠʶ ʚʥʫʪʨʠ ʩʦʢʝʪʘ ʜʣʷ 
ʟʝʨʢʘʣʠʨʦʚʘʥʠʷ ʧʘʤʷʪʠ, ʧʦʟʚʦʣʷʷ 
ʚʩʪʨʦʝʥʥʦʤʫ ʇʆ ʠʣʠ ʆʉ ʦʧʨʝʜʝʣʠʪʴ 
ʜʠʘʧʘʟʦʥ ʘʜʨʝʩʦʚ ʧʘʤʷʪʠ ʜʣʷ 
ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ, ʦʩʪʘʚʠʚ 
ʦʩʪʘʣʴʥʫʶ ʧʘʤʷʪʴ ʚ ʩʦʢʝʪʝ ʚ 
ʥʝʟʝʨʢʘʣʴʥʦʤ ʨʝʞʠʤʝ 

 ã 
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ʆʩʦʙʝʥʥʦʩʪʴ RAS ʆʧʠʩʘʥʠʝ ʉʪʘʥʜʘʨʪ ʇʨʦʜʚʠ-
ʥʫʪʳʡ 

ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ 
ʧʘʤʷʪʠ ʥʘ ʫʨʦʚʥʝ 
ʦʨʛʘʥʠʟʘʮʠʠ 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ 
ʚʳʰʝʜʰʠʭ ʠʟ ʩʪʨʦʷ ʨʘʥʢʦʚ ʥʘ 
ʨʝʟʝʨʚʥʳʝ ʨʘʥʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʟʘ 
ʪʝʤʠ ʞʝ ʨʘʥʢʘʤʠ ʢʦʥʪʨʦʣʣʝʨʘ ʧʘʤʷʪʠ 
DDR 

ã ã 

ʄʥʦʛʦʨʘʥʢʦʚʳʡ 
ʵʢʦʥʦʤʠʷ ʧʘʤʷʪʠ 

ɺ ʤʥʦʛʦʨʘʥʢʦʚʦʤ ʨʝʞʠʤʝ ʜʦ ʜʚʫʭ 
ʨʘʥʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚ 
ʢʘʯʝʩʪʚʝ ʟʘʧʘʩʥʳʭ 

ã ã 

ʉʜʝʨʞʠʚʘʥʠʝ 
ʧʦʚʨʝʞʜʝʥʥʳʭ ʜʘʥʥʳʭ 
iMC 

ʇʨʦʮʝʩʩ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʝ ʚʤʝʩʪʝ 
ʩ ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʜʘʥʥʳʤʠ UC. 
ʇʘʪʨʫʣʴʥʳʡ ʩʢʨʫʙʙʝʨ ʠ ʨʝʟʝʨʚʥʳʡ 
ʜʚʠʛʘʪʝʣʴ iMC ʤʦʛʫʪ ʦʪʨʘʚʣʷʪʴ 
ʜʘʥʥʳʝ UC 

ã ã 

ʅʝʫʜʘʯʥʘʷ ʠʟʦʣʷʮʠʷ 
DIMM 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 
ʢʦʥʢʨʝʪʥʳʡ ʥʝʠʩʧʨʘʚʥʳʡ DIMM, ʪʝʤ 
ʩʘʤʳʤ ʧʦʟʚʦʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʶ 
ʟʘʤʝʥʷʪʴ ʪʦʣʴʢʦ ʚʳʰʝʜʰʠʡ ʠʟ ʩʪʨʦʷ 
DIMM (ʳ). ɺ ʩʣʫʯʘʝ ʥʝʠʩʧʨʘʚʣʝʥʥʦʡ 
ʦʰʠʙʢʠ ʠ ʨʝʞʠʤʘ ʙʣʦʢʠʨʦʚʢʠ 
ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʩʪʝʧʝʥʴ ʠʟʦʣʷʮʠʠ 
ʫʨʦʚʥʷ ʧʘʨʳ DIMM ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ã ã 

ʆʪʢʣʶʯʝʥʠʝ ʠ 
ʦʪʦʙʨʘʞʝʥʠʝ ʧʘʤʷʪʠ 
ʜʣʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʡ 
ʟʘʛʨʫʟʢʠ (FRB) 

ʇʦʟʚʦʣʷʝʪ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʧʘʤʷʪʴ 
ʠ ʟʘʛʨʫʞʘʪʴ ʆʉ ʜʘʞʝ ʧʨʠ ʩʙʦʝ ʧʘʤʷʪʠ 

ã ã 

ʇʦʯʪʦʚʳʡ ʨʝʤʦʥʪ 
ʧʘʢʝʪʘ (PPR) 

ʅʘʯʠʥʘʷ ʩ ʪʝʭʥʦʣʦʛʠʠ DDR4, ʜʦʩʪʫʧʥʘ 
ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ, 
ʠʟʚʝʩʪʥʘʷ ʢʘʢ Post Package Repair 
(PPR). PPR ʧʨʝʜʣʘʛʘʝʪ 
ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʚʦʙʦʜʥʫʶ ʸʤʢʦʩʪʴ ʚ 
DDR4 DRAM, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘʤʝʥʳ 
ʥʝʠʩʧʨʘʚʥʳʝ ʦʙʣʘʩʪʠ ʷʯʝʝʢ, 
ʦʙʥʘʨʫʞʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ 
ʩʠʩʪʝʤʳ 

ã ã 

ʇʈʀʄɽʏɸʅʀɽ: ʈɸʅ-ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʥʝ ʚʦ ʚʩʝʭ SKU ʪʠʧʘ ʧʨʦʮʝʩʩʦʨʘ. 

ʇʨʘʚʠʣʘ ʟʘʧʦʣʥʝʥʠʷ DIMM ʠ ʥʘʩʪʨʦʡʢʘ BIOS ʜʣʷ ʧʘʤʷʪʠ RAS: 

¶ ʇʘʨʘʤʝʪʨʳ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠ ʟʝʨʢʘʣʠʨʦʚʘʥʠʷ ʧʘʤʷʪʠ ʚʢʣʶʯʝʥʳ ʚ ʥʘʩʪʨʦʡʢʘʭ 
BIOS. 
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¶ ʇʘʨʘʤʝʪʨʳ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠ ʟʝʨʢʘʣʠʨʦʚʘʥʠʷ ʧʘʤʷʪʠ ʷʚʣʷʶʪʩʷ 
ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʤʠ. ɺ ʥʘʩʪʨʦʡʢʘʭ BIOS ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʨʝʞʠʤ 
ʨʘʙʦʪʳ. 

¶ ɽʩʣʠ ʨʝʞʠʤ RAS ʙʳʣ ʚʢʣʶʯʸʥ, ʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʘʤʷʪʠ ʥʝ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʛʦ 
ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ, ʩʠʩʪʝʤʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʨʝʞʠʤ "ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʘʥʘʣʘ", 
ʨʝʛʠʩʪʨʠʨʫʝʪ ʠ ʦʪʦʙʨʘʞʘʝʪ ʦʰʠʙʢʠ. 

¶ ʈʝʞʠʤ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʨʘʥʢʦʚ ʧʘʤʷʪʠ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʩʝ 
ʢʘʥʘʣʳ ʟʘʧʦʣʥʝʥʠʷ ʧʘʤʷʪʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʶ ʥʘʣʠʯʠʷ ʥʝ ʤʝʥʝʝ ʜʚʫʭ 
ʦʜʥʦʨʘʥʢʦʚʳʭ ʠʣʠ ʜʚʫʭʨʘʥʢʦʚʳʭ ʤʦʜʫʣʝʡ DIMM ʠʣʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ 
ʯʝʪʳʨʝʭʨʘʥʢʦʚʦʛʦ ʤʦʜʫʣʷ DIMM, ʥʘ ʢʘʞʜʦʤ ʟʘʧʦʣʥʝʥʥʦʤ ʢʘʥʘʣʝ. 

¶ ʈʝʞʠʤ ʟʝʨʢʘʣʠʨʦʚʘʥʠʷ ʧʘʤʷʪʠ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ ʢʘʥʘʣʦʚ, 
ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʧʘʤʷʪʠ, ʦʙʲʸʤ ʧʘʤʷʪʠ ʥʘ ʦʙʦʠʭ ʢʘʥʘʣʘʭ ʙʳʣ ʦʜʠʥʘʢʦʚʳʤ. 

4.14. ʀʥʪʝʨʬʝʡʩ PCIe* 

4.14.1. ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ PCIe* 

ʀʥʪʝʨʬʝʡʩ PCI ʵʢʩʧʨʝʩʩ* (PCIe*) ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ QTECH 469555.005 ʧʦʣʥʦʩʪʴʶ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʘʟʦʚʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ PCIe ʚʝʨʩʠʠ 3.0 ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ 
ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ PCIe 3-ʭ ʚʝʨʩʠʡ: 3.0 (8,0 ɻʊ/ʩ), 2.0 (5,0 ɻʊ/ʩ) ʠ 1.0 (2,5 ɻʊ/ʩ). ʂʦʥʢʨʝʪʥʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʪʳ ʠ ʬʫʥʢʮʠʠ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʧʦʜʩʠʩʪʝʤʦʡ PCIe, ʩʤ. ʚ ʨʘʟʜʝʣʝ 4.21 
ʜʘʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʦʨʪʦʚ PCIe ʦʪ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʦʨʘ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 17. 

ʊʘʙʣʠʮʘ 17. ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʧʦʨʪʦʚ PCIe* ʦʪ ʧʨʦʮʝʩʩʦʨʦʚ 

 ʎʇʋ 1  ʎʇʋ 2 

PCI-ʧʦʨʪ ʋʩʪʨʦʡʩʪʚʦ PCI-ʧʦʨʪ ʋʩʪʨʦʡʩʪʚʦ 

DMI 3 ï x4 ʏʠʧʩʝʪ DMI 3 ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 3 

1A ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 1 1A ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 2 

1B ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 1 1B ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 2 

1C ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 1 1C ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 1 

1D ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 1 1D ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 1 

2A ï x4 ʏʠʧʩʝʪ (PCH) ï uplink 2A ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 2 

2B ï x4 ʏʠʧʩʝʪ (PCH) ï uplink 2B ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 2 

2C ï x4 ʏʠʧʩʝʪ (PCH) ï uplink 2C ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 2 
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 ʎʇʋ 1  ʎʇʋ 2 

2D ï x4 ʏʠʧʩʝʪ (PCH) ï uplink 2D ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 2 

3A ï x4 ʄʦʜʫʣʴ SAS 3A ï x4 OCuLink PCIe_SSD2 

3B ï x4 ʄʦʜʫʣʴ SAS 3B ï x4 OCulink PCIe_SSD3 

3C ï x4 OCuLink PCIe_SSD0 3C ï x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 3 

3D ï x4 M2 PCIe 3D -x4 ʉʣʦʪ ʨʘʡʟʝʨʘ 3 

4.14.2. ʇʝʨʝʯʠʩʣʝʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ PCIe* 

BIOS ʧʨʠʩʚʘʠʚʘʝʪ ʥʦʤʝʨʘ ʰʠʥʘʤ, ʚʳʭʦʜʷʱʠʤ ʠʟ PCI, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʭ ʩʢʘʥʠʨʫʷ, ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʣʦʢʘʣʴʥʦʡ ʰʠʥʳ PCI 3.0. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʩʚʷʟʠ  
PCI-PCI (ʰʣʶʟ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʘʤʠ), ʥʦʤʝʨ ʰʠʥʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 1. 

ʅʘʟʥʘʯʝʥʠʝ ʰʠʥ PCI ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʟʘʛʨʫʟʢʠ ʢ ʟʘʛʨʫʟʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ 
ʫʩʪʨʦʡʩʪʚ PCI ʩʦ ʰʣʶʟʘʤʠ PCI-PCI. 

ɽʩʣʠ ʫ PCI ʰʣʶʟ ʩ ʦʜʥʦʡ ʰʠʥʦʡ, ʪʦ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʥʦʤʝʨʘ ʰʠʥ PCI ʤʝʥʴʰʝ ʥʦʤʝʨʘ 
ʪʝʢʫʱʝʡ ʰʠʥʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ ʝʜʠʥʠʮʫ. ʇʨʠʩʚʦʝʥʠʝ ʥʦʤʝʨʘ ʰʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʦʜʠʥ ʨʘʟ 
ʚ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʟʘʛʨʫʟʢʠ BIOS ʠ ʥʝ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʜʦ ʩʣʝʜʫʶʱʝʡ ʧʝʨʝʟʘʛʨʫʟʢʠ 
ʩʠʩʪʝʤʳ. 

ɼʠʩʧʝʪʯʝʨ ʨʝʩʫʨʩʦʚ BIOS ʥʘʟʥʘʯʘʝʪ ʧʨʝʨʳʚʘʥʠʝ ʨʝʞʠʤʘ PIC ʜʣʷ ʫʩʪʨʦʡʩʪʚ, ʢ ʢʦʪʦʨʳʤ 
ʦʙʨʘʱʘʝʪʩʷ ʫʩʪʘʨʝʚʰʠʡ ʢʦʜ. BIOS ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʚʠʣʴʥʫʶ ʥʘʩʪʨʦʡʢʫ ʨʝʛʠʩʪʨʦʚ PCI 
BAR ʠ ʨʝʛʠʩʪʨʦʚ ʢʦʤʘʥʜ ʜʣʷ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʚʝʜʝʥʠʝʤ ʫʩʪʘʨʝʚʰʝʡ 
BIOS ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʫʩʪʘʨʝʚʰʝʡ ʆʉ. ʋʩʪʘʨʝʚʰʠʡ ʢʦʜ ʥʝ ʤʦʞʝʪ ʜʝʣʘʪʴ ʥʠʢʘʢʠʭ 
ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʧʦʨʷʜʢʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʠʣʠ ʧʦʨʷʜʢʝ, ʚ ʢʦʪʦʨʦʤ ʠʤ ʚʳʜʝʣʷʶʪʩʷ 
ʨʝʩʫʨʩʳ. BIOS ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʟʥʘʯʘʝʪ IRQ-ʫʩʪʨʦʡʩʪʚʘʤ ʚ ʩʠʩʪʝʤʝ ʜʣʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ 
ʫʩʪʘʨʝʚʰʠʤʠ ʚʝʨʩʠʷʤʠ. ʈʫʯʥʘʷ ʥʘʩʪʨʦʡʢʘ IRQ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ. 

4.14.3. ʐʣʶʟ PCIe ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʘʤʠ 

ʐʣʶʟ ʠʥʪʝʨʬʝʡʩʘ PCIe (NTB) ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʚʷʟʴ ʩ ʤʘʣʦʡ 
ʟʘʜʝʨʞʢʦʡ ʤʝʞʜʫ PCIe ʣʦʢʘʣʴʥʦʡ ʠ ʫʜʘʣʸʥʥʳʭ ʩʠʩʪʝʤ. NTB ʧʦʟʚʦʣʷʝʪ ʣʦʢʘʣʴʥʦʤʫ 
ʧʨʦʮʝʩʩʦʨʫ ʥʝʟʘʚʠʩʠʤʦ ʥʘʩʪʨʘʠʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʣʦʢʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʠʟʦʣʷʮʠʶ ʣʦʢʘʣʴʥʦʛʦ ʜʦʤʝʥʘ ʧʘʤʷʪʠ ʦʪ ʫʜʘʣʸʥʥʦʛʦ ʜʦʤʝʥʘ ʧʘʤʷʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ 
ʦʙʤʝʥ ʩʪʘʪʫʩʦʤ ʠ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʜʚʫʤʷ ʜʦʤʝʥʘʤʠ. NTB ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʣʦʢʘʣʴʥʳʤ 
ʧʨʦʮʝʩʩʦʨʦʤ ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʢʦʥʝʯʥʘʷ ʪʦʯʢʘ ʢʦʨʥʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ (RCiEP). 

ʅʘ ʨʠʩʫʥʢʝ 4-17 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʯʝʨʝʟ ʰʣʶʟ ʧʦʜʢʣʶʯʘʶʪʩʷ 2 ʩʠʩʪʝʤʳ ʩ ʧʦʣʥʦʩʪʴʶ 
ʥʝʟʘʚʠʩʠʤʳʤʠ PCIe. ɼʣʷ ʩʠʩʪʝʤʳ ɸ ʢʦʣʠʯʝʩʪʚʦ ʩʝʪʝʚʳʭ ʧʦʨʪʦʚ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʦʪ 4 
ʜʦ 16, ʟʘ ʩʯʸʪ ʜʨʫʛʠʭ ʧʦʨʪʦʚ. 
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ʈʠʩʫʥʦʢ 4-17. ɼʚʝ ʩʠʩʪʝʤʳ, ʩʦʝʜʠʥʝʥʥʳʝ ʯʝʨʝʟ ʰʣʶʟ ʠʥʪʝʨʬʝʡʩʘ PCIe 

4.15. ʉʠʩʪʝʤʘ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

4.15.1. ʌʫʥʢʮʠʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

ʌʫʥʢʮʠʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ 
ʬʫʥʢʮʠʡ ʥʝʩʢʦʣʴʢʠʭ ʚʩʪʨʦʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʤʦʜʫʣʴ 
ʚʚʦʜʘ-ʚʳʚʦʜʘ (IIO) ʧʨʦʮʝʩʩʦʨʘ IntelÈ XeonÈ, ʥʘʙʦʨ ʤʠʢʨʦʩʭʝʤ IntelÈ ʩʝʨʠʠ C621/ʉ624 
(PCH) ʠ ʢʦʥʪʨʦʣʣʝʨʳ ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʚʩʪʨʦʝʥʥʳʝ ʚ ʢʦʥʪʨʦʣʣʝʨ ʫʧʨʘʚʣʝʥʠʷ 
Aspeed*AST2500. ɺʳʰʝ, ʥʘ ʨʠʩʫʥʢʝ 4-6, ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʬʫʥʢʮʠʡ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ 
ʢʘʞʜʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʜʩʠʩʪʝʤʳ. 

ʉʠʩʪʝʤʘ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

¶ ʧʦʜʜʝʨʞʢʘ ʠʥʪʝʨʬʝʡʩʘ PCIe* ʠ ʢʘʨʪʳ ʨʘʩʰʠʨʝʥʠʷ; 

¶ ʩʝʪʝʚʦʡ ʘʜʘʧʪʝʨ IntelÈ Ethernet ʜʣʷ ʧʦʜʜʝʨʞʢʠ OCP*; 

¶ ʧʦʜʜʝʨʞʢʘ ʚʩʪʨʦʝʥʥʦʛʦ RAID-ʤʦʜʫʣʷ IntelÈ; 

¶ ʚʩʪʨʦʝʥʥʦʝ ʭʨʘʥʠʣʠʱʝ, ʧʦʜʩʠʩʪʝʤʘ; 

¶ ʧʦʜʜʝʨʞʢʘ ʚʥʝʰʥʝʛʦ ʧʦʨʪʘ ʚʚʦʜʘ/ʚʳʚʦʜʘ. 

4.15.2. ʇʦʜʜʝʨʞʢʘ ʧʝʨʝʭʦʜʥʳʭ ʧʣʘʪ ʜʣʷ PCIe* 

ɼʣʷ ʚʩʝʭ ʪʨʸʭ ʩʣʦʪʦʚ PCIe ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ (ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʧʣʘʪʝ ʩʤ. ʥʘ ʨʠʩ. 4-1) 
ʩʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʧʝʨʝʭʦʜʥʳʭ ʧʣʘʪ. ʂʘʞʜʳʡ ʩʣʦʪ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 
ʤʘʢʩʠʤʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ 75 ɺʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʨʪʦʚ PCIe ʥʘ 
ʧʝʨʝʭʦʜʥʦʡ ʧʣʘʪʝ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʚ 75 ɺʪ. 

ɺ ʪʘʙʣʠʮʘʭ 16ï18 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʜʣʷ ʦʙʦʠʭ ʧʨʦʮʝʩʩʦʨʦʚ ʧʣʘʪʳ QTECH 
469555.005 ʚʘʨʠʘʥʪʳ ʧʦʜʢʣʶʯʝʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʣʘʪ ʧʦ ʢʘʞʜʦʤʫ ʠʟ 3-ʭ ʝʸ ʩʣʦʪʦʚ, ʩ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʘʟʨʷʜʥʦʩʪʷʤʠ ʨʘʟʲʸʤʦʚ. 

ʉʫʤʤʘʨʥʘʷ ʨʘʟʨʷʜʥʦʩʪʴ ʧʦʨʪʦʚ ʥʘ ʧʝʨʝʭʦʜʥʦʡ ʧʣʘʪʝ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʨʘʟʨʷʜʥʦʩʪʠ 
ʜʘʥʥʦʛʦ ʩʣʦʪʘ PCIe. 

ʅʘ ʨʠʩʫʥʢʘʭ 18ï21 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʣʷ ʜʘʥʥʦʡ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ ʚʘʨʠʘʥʪʳ 
ʧʝʨʝʭʦʜʥʳʭ ʧʣʘʪ. 

ʉʠʩʪʝʤʘ A ʉʠʩʪʝʤʘ B 

ʇʨʦʮʝʩʩʦʨ ʇʨʦʮʝʩʩʦʨ 

ʋʜʘʣʝʥʥʳʡ ʭʦʩʪ ʃʦʢʘʣʴʥʳʡ ʭʦʩʪ 

ʋʩʪʨʦʡʩʪʚʘ PCIe ʋʩʪʨʦʡʩʪʚʘ PCIe 
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ʇʈʀʄɽʏɸʅʀɽ: ʩʣʦʪʳ ˉ 1, ˉ 2 ʠ ˉ 3 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʦʣʴʢʦ ʧʝʨʝʭʦʜʥʳʭ ʧʣʘʪ. 
ʇʦʧʳʪʢʘ, ʫʩʪʘʥʦʚʠʪʴ ʚ ʥʠʭ ʜʨʫʛʫʶ ʧʣʘʪʫ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʦʜʥʦʡ ʠʣʠ ʦʙʝʠʭ 
ʧʣʘʪ. 

ʊʘʙʣʠʮʘ 18. ʂʦʥʬʠʛʫʨʘʮʠʠ ʰʠʥ ʜʣʷ ʧʝʨʝʭʦʜʥʦʛʦ ʩʣʦʪʘ ˉ 1 

ʉʣʦʪ 
ʧʝʨʝʭʦʜʥʠʢʘ 

2U ð 3-ʩʣʦʪʦʚʳʡ 
ʧʝʨʝʭʦʜʥʠʢ iPC ï 469535.083 

2U ð 2-ʩʣʦʪʦʚʳʡ ʧʝʨʝʭʦʜʥʠʢ 
iPC ï 469535.082 

ɺʝʨʭʥʠʡ ʎʇʋ 1 ð ʧʦʨʪʳ 1A ʠ 1B (x8, x16) ʎʇʋ 1 ð ʧʦʨʪ 1A ʯʝʨʝʟ 1D (x16, 
x16) 

ʉʨʝʜʥʠʡ ʎʇʋ 1 ð ʧʦʨʪʳ 1C ʠ 1D (x8, x16) ʅʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʅʠʞʥʠʡ ʎʇʋ 2 ð ʧʦʨʪʳ 1C ʠ 1D (x8, x8) ʎʇʋ 2 ð ʧʦʨʪʳ 1C ʠ 1D (x8, x16) 

ʊʘʙʣʠʮʘ 19. ʂʦʥʬʠʛʫʨʘʮʠʠ ʰʠʥ ʧʝʨʝʭʦʜʥʦʛʦ ʩʣʦʪʘ ˉ 2 

ʉʣʦʪ 
ʧʝʨʝʭʦʜʥʠʢʘ 

2U ð 3-ʩʣʦʪʦʚʳʡ 
ʧʝʨʝʭʦʜʥʠʢ iPC ï 
469535.083 

2U ð 2-ʩʣʦʪʦʚʳʡ 
ʧʝʨʝʭʦʜʥʠʢ iPC ï 469535.082 

ɺʝʨʭʥʠʡ ʎʇʋ 2 ð ʧʦʨʪʳ 2A ʠ 2B (x8, x16) ʎʇʋ 2 ð ʧʦʨʪ 2A ʯʝʨʝʟ 2D (x16, 
x16) 

ʉʨʝʜʥʠʡ ʎʇʋ 2 ð ʧʦʨʪʳ 2C ʠ 2D (x8, x16) ʅʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʅʠʞʥʠʡ ʎʇʋ 2 ð ʧʦʨʪʳ 1ɸ ʠ 1ɺ (x8, x8) ʎʇʋ 2 ð ʧʦʨʪʳ 1ɸ ʠ 1ɺ (x8, x16) 

ʊʘʙʣʠʮʘ 20. ʂʦʥʬʠʛʫʨʘʮʠʠ ʰʠʥ ʧʝʨʝʭʦʜʥʦʛʦ ʩʣʦʪʘ ˉ 3 

ʉʣʦʪ 
ʧʝʨʝʭʦʜʥʠʢʘ 

2U ð ʥʠʟʢʦʧʨʦʬʠʣʴʥʳʡ iPC ï 
469535.081 

ʇʨʠʤʝʯʘʥʠʝ 

ɺʝʨʭʥʠʡ ʎʇʋ 2 ð DMI x4 (x4, x8) ʊʦʣʴʢʦ ʥʠʟʢʦʧʨʦʬʠʣʴʥʳʝ 
ʧʝʨʝʭʦʜʥʠʢʠ 

ʅʠʞʥʠʡ ʎʇʋ 2 ð ʧʦʨʪʳ 3C ʠ 3D (x8, x8) 
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ʈʠʩʫʥʦʢ 4-18. ʆʜʥʦʧʦʨʪʦʚʘʷ (ʭ16) 1U ʧʝʨʝʭʦʜʥʘʷ ʧʣʘʪʘ (469535.084) 

 

ʈʠʩʫʥʦʢ 4-19. 2-ʧʦʨʪʦʚʘʷ (ʭ16 ʠ ʭ16) 2U ʧʝʨʝʭʦʜʥʘʷ ʧʣʘʪʘ (469535.082) 



ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ QSRV E-R/P-R 

ʆʧʠʩʘʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ  

69 

 

 

 

ʈʠʩʫʥʦʢ 4-20. 3-ʧʦʨʪʦʚʘʷ (ʭ16, ʭ16, ʭ8) 2U ʧʝʨʝʭʦʜʥʘʷ ʧʣʘʪʘ (469535.083) 

 

ʈʠʩʫʥʦʢ 4-21. 2-ʧʦʨʪʦʚʘʷ (ʭ8 ʠ ʭ8) 2U ʧʝʨʝʭʦʜʥʘʷ ʧʣʘʪʘ (469535.081) 

4.15.3. ʉʝʪʝʚʦʡ ʘʜʘʧʪʝʨ IntelÈ Ethernet ʜʣʷ ʧʦʜʜʝʨʞʢʠ OCP* 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ QTECH 469555.005 (ʚ ʠʩʧʦʣʥʝʥʠʠ ʩ ʉ624) ʧʦʜʜʝʨʞʠʚʘʝʪ ʣʠʥʝʡʢʫ 
ʤʝʟʦʥʠʥʥʳʭ ʤʦʜʫʣʝʡ LAN KR OCP, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʨʤ-ʬʘʢʪʦʨʫ OCP 2.0. 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʟʦʥʠʥʥʳʡ ʤʦʜʫʣʴ OCP ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚ ʨʘʟʲʸʤ ʩ ʤʘʨʢʠʨʦʚʢʦʡ 
çOCP_IO_Moduleè ʥʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ: 
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ʈʠʩʫʥʦʢ 4-22. ʉʧʠʩʦʢ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʠʥʪʝʨʬʝʡʩʦʚ OCP 

ʊʘʙʣʠʮʘ 21. ʉʧʠʩʦʢ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʠʥʪʝʨʬʝʡʩʦʚ OCP 

ʆʧʠʩʘʥʠʝ iPC 

4 ʧʦʨʪʘ RJ-45 (1 ɻʙʠʪ) I357T4OCPG1P5 

4 ʧʦʨʪʘ SFP+ X527DA4OCPG1P5 

2 ʧʦʨʪʘ SFP+ X527DA2OCPG1P5 

2 ʧʦʨʪʘ RJ-45 (10 ɻʙʠʪ) X557T2OCPG1P5 

4.15.4. ʇʦʜʜʝʨʞʢʘ ʚʩʪʨʦʝʥʥʦʛʦ RAID-ʤʦʜʫʣʷ 

ʄʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ QTECH 469555.005 ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ PCIe-ʘʜʘʧʪʝʨʦʚ, 
ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ RAID-ʘʜʘʧʪʝʨʳ ʥʘ 12 ɻʙʠʪ. ɼʣʷ ʩʠʩʪʝʤʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ 
ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʦʪʦʚ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʘʨʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 
ʚʩʪʨʦʝʥʥʳʡ ʤʦʜʫʣʴ RAID ʦʪ IntelÈ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʥʘ 80-ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʲʸʤ 
ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩ ʥʘʜʧʠʩʴʶ çSAS Moduleè ʥʘ ʧʣʘʪʝ. ʋʩʪʘʥʦʚʢʘ ʥʘ ʤʘʪʝʨʠʥʩʢʫʶ ʧʣʘʪʫ 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ RAID-ʤʦʜʫʣʷ SAS ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 4-23. 



ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ QSRV E-R/P-R 

ʆʧʠʩʘʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ  

71 

 

 

 

ʈʠʩʫʥʦʢ 4-23. ʄʦʥʪʘʞ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ RAID-ʤʦʜʫʣʷ SAS 

4.16. ɺʩʪʨʦʝʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

ʄʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ QTECH 469555.005 ʚʢʣʶʯʘʝʪ ʧʦʜʜʝʨʞʢʫ ʤʥʦʛʠʭ ʪʝʭʥʦʣʦʛʠʡ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʭʨʘʥʝʥʠʝʤ ʜʘʥʥʳʭ, ʠ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 
ʚʘʨʠʘʥʪʦʚ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

¶ ʭ2 ð M.2 PCIe*/SATA*; 

¶ ʭ3 ð PCIe* OCuLink; 

¶ ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʪʦʤʘʤʠ IntelÈ (IntelÈ VMD) ʜʣʷ NVMe*; 

¶ IntelÈ VROC (VMD NVMe RAID) 6.0; 

¶ ʭ9 ð 7-ʢʦʥʪʘʢʪʥʳʡ ʦʜʥʦʧʦʨʪʦʚʳʡ SATA; 

¶ ʭ1 ð Mini-SAS HD (SFF-8643) 4-ʧʦʨʪʦʚʳʡ SATA; 

¶ ʚʩʪʨʦʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ SATA RAID: 

o IntelÈ VROC (SATA RAID) 6.0, 

o ʪʝʭʥʦʣʦʛʠʷ IntelÈ RAID 2 (IntelÈ ESRT2) v1.60 ʜʣʷ SATA. 

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ. 
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4.16.1. ʇʦʜʜʝʨʞʢʘ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ M.2 

ɼʘʥʥʘʷ ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ʠʤʝʝʪ ʜʚʘ ʨʘʟʲʸʤʘ ʜʣʷ M.2 SSD ʩ ʤʘʨʢʠʨʦʚʢʦʡ 
çM2_x4PCIE/sSATA_1è ʠ çM2_x2PCIE/sSATA_2è, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4-24: 

 

ʈʠʩʫʥʦʢ 4-24. ɼʚʘ ʨʘʟʲʸʤʘ ʜʣʷ M.2 SSD ʥʘ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʝ 

ʈʘʟʲʸʤʳ M.2 ʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʦʜʫʣʠ 1ʭPCIe/SATA ʠ 4ʭPCIe, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʨʤ-
ʬʘʢʪʦʨʫ 2280 (80 ʤʤ). ʃʠʥʠʠ ʰʠʥʳ PCIe ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʟʲʸʤʘ ʥʘʧʨʘʚʣʷʶʪʩʷ ʦʪ ʯʠʧʩʝʪʘ 
Intel ʠ CPU 1 ʠ ʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʩ ʦʜʥʠʤ ʧʨʦʮʝʩʩʦʨʦʤ. ʈʘʟʲʸʤ M.2 
ʩʣʝʚʘ ʦʪ Riser Slot #1 ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʣʠʥʠʷʤʠ ʰʠʥʳ PCIe x4. ʈʘʟʲʸʤ M.2 ʩʧʨʘʚʘ ʦʪ Riser 
Sot #1 ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʣʠʥʠʷʤʠ ʰʠʥʳ PCIe x1 ʠ sSATA-2 ʦʪ ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʯʠʧʩʝʪ 
ʢʦʥʪʨʦʣʣʝʨʘ sSATA. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʸʤʘ M.2 ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʩʭʝʤʳ ʧʣʘʪʳ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ QTECH (ʪʨʝʙʫʝʪʩʷ ʩʦʛʣʘʰʝʥʠʝ ʦ ʥʝʨʘʟʛʣʘʰʝʥʠʠ). 

4.16.2. ʇʦʜʜʝʨʞʢʘ ʚʩʪʨʦʝʥʥʦʛʦ RAID 

ʇʦʜʜʝʨʞʢʘ RAID ʦʪ ʚʩʪʨʦʝʥʥʳʭ ʦʧʮʠʡ RAID ʜʣʷ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ M.2, 
ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ʅʠ IntelÈ ESRT2, ʥʠ IntelÈ VROC (SATA RAID) ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ RAID ʜʣʷ 
ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ PCIe M.2 ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʚ ʨʘʟʲʸʤʳ M.2. 

¶ ʀ Intel ESRT2, ʠ IntelÈ VROC (SATA RAID) ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʜʝʨʞʢʫ RAID ʜʣʷ 
ʫʩʪʨʦʡʩʪʚ SATA. 

¶ ʅʠ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʚʩʪʨʦʝʥʥʦʛʦ RAID ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʦʚʤʝʩʪʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ M.2 SATA ʠ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ SATA ʚ 
ʦʜʥʦʤ ʪʦʤʝ RAID. 

¶ ɹʠʥʘʨʥʳʡ ʜʨʘʡʚʝʨ ʚʢʣʶʯʘʝʪ ʯʘʩʪʠʯʥʳʝ ʠʩʭʦʜʥʳʝ ʬʘʡʣʳ. ɼʨʘʡʚʝʨ ʷʚʣʷʝʪʩʷ 
ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʦʷ MDRAID ʚ Linux*. 

ɺʘʨʠʘʥʪ Intel ESRT2 ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʩʪʨʦʡʩʪʚʘ PCIe. 
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ʇʈʀʄɽʏɸʅʀɽ: ʧʦʜʜʝʨʞʢʘ NVMe RAID ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ IntelÈ VROC (SATA RAID) ʠ Intel 
VROC ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʣʠʥʠʠ ʰʠʥʳ PCIe ʥʘʧʨʘʚʣʷʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʎʇ. ʅʘ ʜʘʥʥʦʡ 
ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʣʠʥʠʠ ʰʠʥʳ PCIe ʢʦ ʚʩʪʨʦʝʥʥʳʤ ʨʘʟʲʸʤʘʤ M.2 ʥʘʧʨʘʚʣʷʶʪʩʷ ʦʪ ʯʠʧʩʝʪʘ 
Intel (PCH). 

ʇʈʀʄɽʏɸʅʀɽ: ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʪʦʤʘ RAID, 
ʩʦʟʜʘʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ IntelÈ VROC (SATA RAID) ʠʣʠ Intel ESRT2, ʥʝ ʤʦʛʫʪ 
ʦʭʚʘʪʳʚʘʪʴ ʜʚʘ ʚʩʪʨʦʝʥʥʳʭ ʢʦʥʪʨʦʣʣʝʨʘ SATA, ʘ ʪʘʢʞʝ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ SATA ʠ NVMe ʚ ʦʜʥʦʤ ʪʦʤʝ RAID. 

4.16.3. ɺʩʪʨʦʝʥʥʳʝ ʨʘʟʲʸʤʳ PCIe* OCuLink 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʠʤʝʝʪ ʪʨʠ ʨʘʟʲʸʤʘ PCIe OCuLink ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ PCIe ʜʣʷ 
ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ NVMe, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʧʝʨʝʜʥʝʡ ʦʙʲʝʜʠʥʠʪʝʣʴʥʦʡ ʧʘʥʝʣʠ 
ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʛʦʨʷʯʝʡ ʟʘʤʝʥʳ. ʉʠʛʥʘʣʳ PCIe ʜʣʷ ʨʘʟʲʸʤʦʚ OCuLink çPCIe_SSD0è ʠ 
çPCIe_SSD1è ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʎʇʋ1, ʘ ʩʠʛʥʘʣʳ PCIe ʜʣʷ ʨʘʟʲʸʤʦʚ 
OCuLink çPCIe_SSD2è ʠ çPCIe_SSD3è ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘʧʨʷʤʫʶ ʦʪ ʎʇʋ2. ɼʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʸʤʘ OCuLink ʩʤ. ʨʘʟʜʝʣ 4.21. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʲʸʤʦʚ 
OCuLink ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4-25: 

 

ʈʠʩʫʥʦʢ 4-25. ʈʘʟʲʸʤʳ OCuLink 

4.16.4. ʌʫʥʢʮʠʷ IntelÈ VROC (VMD NVMe RAID) 6.0 

ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʝ 4-26 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʙʘʟʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ IntelÈ VROC (VMD NVMe 
RAID): 
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ʈʠʩʫʥʦʢ 4-26. ɹʘʟʦʚʘ ̫ʘʨʭʠʪʝʢʪʫʨʘ IntelÈ VROC (VMD NVMe RAID) 

IntelÈ VROC (VMD NVMe RAID) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ ʇʨʦʮʝʩʩʦʨ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ (ROC) ʠ DRAM. 

¶ ʆʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʨʝʟʝʨʚʥʦʤ ʘʢʢʫʤʫʣʷʪʦʨʝ ʠʣʠ ʥʝʦʙʩʣʫʞʠʚʘʝʤʦʤ 
ʨʝʟʝʨʚʥʦʤ ʙʣʦʢʝ RAID. 

¶ ɿʘʱʠʱʸʥʥʳʡ ʢʝ hʩ ʦʙʨʘʪʥʦʡ ʟʘʧʠʩʴʶ ð ʧʨʦʛʨʘʤʤʥʦʝ ʠ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʜʚʦʡʥʦʡ ʦʰʠʙʢʠ. 

¶ ʀʟʦʣʠʨʦʚʘʥʥʳʝ ʦʪ ʆʉ ʟʘʧʦʤʠʥʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʰʠʙʦʢ. 

¶ ɿʘʱʠʪʘ ʜʘʥʥʳʭ R5 ʦʪ ʩʙʦʷ ʆʉ. 

¶ ɿʘʛʨʫʟʢʘ ʩ ʪʦʤʦʚ RAID ʥʘ ʦʩʥʦʚʝ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ NVMe ʚ ʦʜʥʦʤ 
ʜʦʤʝʥʝ VMD. 

¶ ɻʦʨʷʯʝʝ ʧʦʜʢʣʶʯʝʥʠʝ NVMe SSD ʠ ʥʝʦʞʠʜʘʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʥʘ ʣʠʥʠʷʭ CPU PCIe. 

¶ ʋʧʨʘʚʣʝʥʠʝ ʩʚʝʪʦʜʠʦʜʘʤʠ ʜʣʷ ʭʨʘʥʠʣʠʱʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʧʨʦʮʝʩʩʦʨʫ PCIe. 

¶ ʋʧʨʘʚʣʝʥʠʝ RAID/ʭʨʘʥʠʣʠʱʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʬʝʡʩʦʚ ʧʨʠʢʣʘʜʥʦʛʦ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (API) ʩ ʧʝʨʝʜʘʯʝʡ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (RESTful). 

¶ ɻʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ (GUI) ʜʣʷ Linux. 

¶ ʇʦʜʜʝʨʞʢʘ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ NVMe ʩ ʨʘʟʨʝʰʝʥʠʝʤ 4K. 

ʇʈʀʄɽʏɸʅʀɽ: ʚʩʪʨʦʝʥʥʳʡ ʨʘʟʲʸʤ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʚʘʨʠʘʥʪʦʚ ʢʣʶʯʘ 
ʦʙʥʦʚʣʝʥʠʷ IntelÈ VROC (VMD NVMe RAID), ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʢʣʶʯʘ 
ʦʙʥʦʚʣʝʥʠʷ IntelÈ ESRT2 SATA RAID-5. 

ɺ ʪʘʙʣʠʮʝ 22 ʫʢʘʟʘʥʳ ʜʦʩʪʫʧʥʳʝ ʚʘʨʠʘʥʪʳ ʢʣʶʯʝʡ ʦʙʥʦʚʣʝʥʠʷ Intel VROC. ɺʢʣʶʯʝʥʠʝ 
ʧʦʜʜʝʨʞʢʠ IntelÈ VROC (VMD NVMe RAID) ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʣʶʯʘ 
ʦʙʥʦʚʣʝʥʠʷ ʥʘ ʩʝʨʚʝʨʥʫʶ ʧʣʘʪʫ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4-27. 
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ʈʠʩʫʥʦʢ 4-27. ʋʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʣʶʯʘ ʦʙʥʦʚʣʝʥʠʷ 

ʊʘʙʣʠʮʘ 22. ʂʣʶʯʝʚʳʝ ʚʘʨʠʘʥʪʳ ʦʙʥʦʚʣʝʥʠʷ IntelÈ VROC (VMD NVMe RAID) 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ NVMe* 
RAID 

ʉʪʘʥʜʘʨʪʥʳʡ 
VROC (iPC 
VROCSTANMOD) 

VROC ʧʨʝʤʠʫʤ 
ʢʣʘʩʩʘ (iPC 
VROCPREMMOD) 

ʊʚʝʨʜʦʪʝʣʴʥʳʡ ʥʘʢʦʧʠʪʝʣʴ NVMe ʩ 
ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʧʨʦʮʝʩʩʦʨʫ ð ʚʳʩʦʢʘʷ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ã ã 

ɿʘʛʨʫʟʢʘ ʩ ʪʦʤʘ RAID ã ã 

ʇʦʜʜʝʨʞʢʘ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ 
ʩʪʦʨʦʥʥʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ã ã 

ʆʪʚʝʨʩʪʠʝ ʟʘʧʠʩʠ RAID ʟʘʢʨʳʪʦ (ʟʘʤʝʥʘ 
RMFBU) 

ï ã 
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ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ NVMe* 
RAID 

ʉʪʘʥʜʘʨʪʥʳʡ 
VROC (iPC 
VROCSTANMOD) 

VROC ʧʨʝʤʠʫʤ 
ʢʣʘʩʩʘ (iPC 
VROCPREMMOD) 

ʇʦʜʜʝʨʞʢʘ RAID ð 0, 1, 10 ã ã 

ʇʦʜʜʝʨʞʢʘ RAID ð 0, 1, 5, 10 ï ã 

ɻʦʨʷʯʝʝ ʧʦʜʢʣʶʯʝʥʠʝ/ʥʝʦʞʠʜʘʥʥʦʝ 
ʫʜʘʣʝʥʠʝ (ʪʦʣʴʢʦ ʜʣʷ ʬʦʨʤ-ʬʘʢʪʦʨʘ 
2,5-ʜʶʡʤʦʚʦʛʦ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ 
ʥʘʢʦʧʠʪʝʣʷ) 

ã ã 

ʋʧʨʘʚʣʝʥʠʝ ʩʚʝʪʦʜʠʦʜʘʤʠ ʢʦʨʧʫʩʘ ã ã 

ʂʣʶʯʠ ʦʙʥʦʚʣʝʥʠʷ Intel VROC ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ PCIe 
NVMe. ʀʥʬʦʨʤʘʮʠʶ ʦ ʧʦʜʜʝʨʞʢʝ SATA RAID ʩʤ. ʚ ʧʫʥʢʪʝ 4.16.6. 

4.16.5. ʇʦʜʜʝʨʞʢʘ SATA 

ɺ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʚʩʪʨʦʝʥʥʳʭ ʚ ʯʠʧʩʝʪ ʢʦʥʪʨʦʣʣʝʨʘ AHCI SATA, 
ʦʙʦʟʥʘʯʝʥʥʳʝ, ʢʘʢ çSATAè ʠ çsSATAè, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦ ʜʚʝʥʘʜʮʘʪʠ ʧʦʨʪʦʚ SATA ʩ 
ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦ 6 ɻʙʠʪ/ʩ. 

ʂʦʥʪʨʦʣʣʝʨ AHCI sSATA ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦ 6 ʧʦʨʪʦʚ SATA ʥʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ: 

¶ ʆʜʠʥ ʨʘʟʲʸʤ mini-SAS HD (SFF-8643) ʧʦʨʪʳ sSATA 0-3. 

¶ ʆʜʠʥ ʧʦʨʪ (sSATA 4) ʯʝʨʝʟ ʨʘʟʲʸʤ M.2 SSD. 

¶ ʆʜʥʦʧʦʨʪʦʚʳʡ 7-ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʲʸʤ ʩ ʤʘʨʢʠʨʦʚʢʦʡ çsSATA-5è ʧʣʘʪʝ. 

ʂʦʥʪʨʦʣʣʝʨ AHCI SATA ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʜʦ 8 ʧʦʨʪʦʚ SATA ʥʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ: 

¶ 8 ʦʜʥʦʧʦʨʪʦʚʳʭ 7-ʢʦʥʪʘʢʪʥʳʭ ʨʘʟʲʸʤʦʚ. 

ʇʈʀʄɽʏɸʅʀɽ: ʚʩʪʨʦʝʥʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ SATA ʥʝʩʦʚʤʝʩʪʠʤʳ ʠ ʥʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʩ ʢʘʨʪʘʤʠ ʨʘʩʰʠʨʝʥʠʷ SAS. 
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ʈʠʩʫʥʦʢ 4-28. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʨʘʟʲʸʤʘ ʧʦʨʪʘ SATA ʥʘ ʧʣʘʪʝ 

ʂʦʥʪʨʦʣʣʝʨ SATA ʠ ʢʦʥʪʨʦʣʣʝʨ sSATA ʤʦʞʥʦ ʥʝʟʘʚʠʩʠʤʦ ʚʢʣʶʯʘʪʴ ʠ ʦʪʢʣʶʯʘʪʴ, ʘ ʪʘʢʞʝ 
ʥʘʩʪʨʘʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʫʪʠʣʠʪʳ ʥʘʩʪʨʦʡʢʠ BIOS ʥʘ ʵʢʨʘʥʝ ʤʝʥʶ Mass Storage Controller 
Configuration. 

ɺ ʪʘʙʣʠʮʝ 23 ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʣʝʨʦʚ SATA ʠ sSATA, ʘ 
ʚ ʪʘʙʣʠʮʝ 24 ʫʢʘʟʘʥʳ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʠʤʠ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ. 

ʊʘʙʣʠʮʘ 23. ʇʦʜʜʝʨʞʢʘ ʬʫʥʢʮʠʡ ʢʦʥʪʨʦʣʣʝʨʦʚ SATA ʠ sSATA 

ʌʫʥʢʮʠʠ ʆʧʠʩʘʥʠʝ ʈʝʞʠʤ 
AHCI 

ʈʝʞʠʤ 
RAID 
VROC 
(SATA 
RAID) 

ʈʝʞʠʤ 
RAID 
ESRT2 

ɺʩʪʨʦʝʥʥʘʷ 
ʦʯʝʨʝʜʴ ʢʦʤʘʥʜ 
(NCQ) 

ʀʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʢʦʤʘʥʜ ʜʣʷ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ɽʩʪʴ ɽʩʪʴ  

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ 
ʘʢʪʠʚʘʮʠʷ ʜʣʷ 
DMA 

ʉʚʦʨʘʯʠʚʘʝʪ ʥʘʩʪʨʦʡʢʫ DMA, ʘ ʟʘʪʝʤ 
ʘʢʪʠʚʠʨʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ DMA 
ʧʨʠ ʥʘʩʪʨʦʡʢʝ DMA 

ɽʩʪʴ ɽʩʪʴ  
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ʌʫʥʢʮʠʠ ʆʧʠʩʘʥʠʝ ʈʝʞʠʤ 
AHCI 

ʈʝʞʠʤ 
RAID 
VROC 
(SATA 
RAID) 

ʈʝʞʠʤ 
RAID 
ESRT2 

ʇʦʜʜʝʨʞʢʘ 
ʛʦʨʷʯʝʛʦ 
ʧʦʜʢʣʶʯʝʥʠʷ 

ʇʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ 
ʙʝʟ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʦʜʢʣʶʯʘʪʴ ʠ ʦʪʢʣʶʯʘʪʴ ʫʩʪʨʦʡʩʪʚʘ 
ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ 
ʩʠʩʪʝʤʳ 

ɽʩʪʴ ɽʩʪʴ  

ɸʩʠʥʭʨʦʥʥʦʝ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 
ʩʠʛʥʘʣʘ 

ʆʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ 
ʧʦʪʝʨʠ ʩʠʛʥʘʣʘ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʩʚʷʟʠ ʧʦʩʣʝ ʛʦʨʷʯʝʛʦ ʧʦʜʢʣʶʯʝʥʠʷ 

ɽʩʪʴ ɽʩʪʴ  

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ɺʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 
6 ɻʙʠʪ/ʩ 

ɽʩʪʴ ɽʩʪʴ ɽʩʪʴ 

ɸʩʠʥʭʨʦʥʥʦʝ 
ʫʚʝʜʦʤʣʝʥʠʝ 
ATAPI 

ʄʝʭʘʥʠʟʤ ʦʪʧʨʘʚʢʠ ʫʩʪʨʦʡʩʪʚʦʤ 
ʫʚʝʜʦʤʣʝʥʠʷ ʭʦʩʪʫ ʦ ʪʦʤ, ʯʪʦ 
ʫʩʪʨʦʡʩʪʚʦ ʪʨʝʙʫʝʪ ʚʥʠʤʘʥʠʷ 

ɽʩʪʴ ɽʩʪʴ  

ʋʧʨʘʚʣʝʥʠʝ 
ʧʠʪʘʥʠʝʤ, 
ʠʥʠʮʠʠʨʦʚʘʥʥʦʝ 
ʭʦʩʪʦʤ ʠ ʢʘʥʘʣʦʤ 

ɺʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʭʦʩʪ-ʢʦʥʪʨʦʣʣʝʨʘ 
ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘʧʨʘʰʠʚʘʪʴ 
ʩʦʩʪʦʷʥʠʷ ʧʠʪʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ Partial 
ʠ Slumber 

ɽʩʪʴ ɽʩʪʴ  

ʉʪʫʧʝʥʯʘʪʦʝ 
ʨʘʩʢʨʫʯʠʚʘʥʠʝ 

ʇʦʟʚʦʣʷʝʪ ʭʦʩʪʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 
ʟʘʧʫʩʢʘʪʴ ʞʸʩʪʢʠʝ ʜʠʩʢʠ, ʯʪʦʙʳ 
ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʙʣʝʤʳ ʩ ʥʘʛʨʫʟʢʦʡ 
ʧʨʠ ʟʘʛʨʫʟʢʝ 

ɽʩʪʴ ɽʩʪʴ ɽʩʪʴ 

ʆʙʲʝʜʠʥʝʥʠʝ 
ʟʘʚʝʨʰʝʥʠʷ 
ʢʦʤʘʥʜ 

ʉʥʠʞʘʝʪ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʥʘ 
ʧʨʝʨʳʚʘʥʠʷ ʠ ʟʘʚʝʨʰʝʥʠʷ, ʧʦʟʚʦʣʷʷ 
ʟʘʚʝʨʰʠʪʴ ʫʢʘʟʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʢʦʤʘʥʜ, ʘ ʟʘʪʝʤ ʛʝʥʝʨʠʨʫʷ 
ʧʨʝʨʳʚʘʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʤʘʥʜ 

ɽʩʪʴ ʅʝʪ  

ʊʘʙʣʠʮʘ 24. ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʢʦʥʪʨʦʣʣʝʨʦʚ SATA ʠ sSATA 

ʂʦʥʪʨʦʣʣʝʨ SATA ʂʦʥʪʨʦʣʣʝʨ sSATA ʇʦʜʜʝʨʞʢʘ 

AHCI AHCI ɽʩʪʴ 
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ʂʦʥʪʨʦʣʣʝʨ SATA ʂʦʥʪʨʦʣʣʝʨ sSATA ʇʦʜʜʝʨʞʢʘ 

AHCI ʅʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ɽʩʪʴ 

AHCI VROC (SATA RAID) 6.0 ɽʩʪʴ 

AHCI ESRT2 ʊʦʣʴʢʦ ʜʣʷ Windows 

ʅʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ AHCI ɽʩʪʴ 

ʅʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʅʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ɽʩʪʴ 

ʅʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ VROC (SATA RAID) 6.0 ɽʩʪʴ 

ʅʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ESRT2 ɽʩʪʴ 

VROC (SATA RAID) 6.0 AHCI ɽʩʪʴ 

VROC (SATA RAID) 6.0 ʅʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ɽʩʪʴ 

VROC (SATA RAID) 6.0 VROC (SATA RAID) 6.0 ɽʩʪʴ 

VROC (SATA RAID) 6.0 ESRT2 ʅʝʪ 

ESRT2 AHCI ʊʦʣʴʢʦ ʜʣʷ Windows 

ESRT2 ʅʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ɽʩʪʴ 

ESRT2 VROC (SATA RAID) 6.0 ʅʝʪ 

ESRT2 ESRT2 ɽʩʪʴ 

4.16.5.1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʟʘʧʫʩʢ ʜʠʩʢʦʚ 

ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʠʩʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ 
ʚʩʪʨʦʝʥʥʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ IntelÈ C621/ʉ624 AHCI SATA ʠ ʢʦʥʪʨʦʣʣʝʨʫ sSATA, ʩʦʚʦʢʫʧʥʳʡ 
ʩʢʘʯʦʢ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠ ʟʘʧʫʩʢʝ ʜʣʷ ʚʩʝʭ ʜʠʩʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʙʳʪʴ 
ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʦʙʳʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʠ ʤʦʞʝʪ 
ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʜʣʷ ʟʘʧʫʩʢʘ, ʯʝʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ 
ʨʘʙʦʪʳ. 

ʏʪʦʙʳ ʩʤʷʛʯʠʪʴ ʵʪʦ ʠ ʫʤʝʥʴʰʠʪʴ ʧʠʢʦʚʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʚʦ ʚʨʝʤʷ ʟʘʧʫʩʢʘ ʩʠʩʪʝʤʳ, 
ʢʘʢ ʢʦʥʪʨʦʣʣʝʨ AHCI SATA, ʪʘʢ ʠ ʢʦʥʪʨʦʣʣʝʨ sSATA ʨʝʘʣʠʟʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʵʪʘʧʥʦʛʦ 
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ʟʘʧʫʩʢʘ ʜʠʩʢʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʠʩʢʠ ʟʘʧʫʩʢʘʶʪʩʷ ʦʪʜʝʣʴʥʦ, ʦʜʠʥ ʟʘ ʦʜʥʠʤ ʩ 
ʦʧʨʝʜʝʣʸʥʥʦʡ ʟʘʜʝʨʞʢʦʡ. 

ɼʣʷ ʚʩʪʨʦʝʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ SATA ʪʘʢʦʡ ʩʪʫʧʝʥʯʘʪʳʡ ʟʘʧʫʩʢ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʦʧʮʠʝʡ 
(AHCI HDD Staggered Spin-Up) ʚ ʤʝʥʶ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʥʪʨʦʣʣʝʨʘ ʟʘʧʦʤʠʥʘʶʱʝʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʚ ʫʪʠʣʠʪʝ ʥʘʩʪʨʦʡʢʠ BIOS. 

4.16.6. ɺʩʪʨʦʝʥʥʳʝ ʦʧʮʠʠ SATA RAID 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʘ ʚʩʪʨʦʝʥʥʳʭ ʚʘʨʠʘʥʪʘ SATA RAID: 

¶ VROC (SATA RAID) 6.0; 

¶ ʪʝʭʥʦʣʦʛʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʩʝʨʚʝʨ RAID 2 (IntelÈ ESRT2) 1.60. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨʳ ʚʩʪʨʦʝʥʥʦʛʦ RAID ʦʪʢʣʶʯʝʥʳ ʚ ʥʘʩʪʨʦʡʢʘʭ BIOS. ʏʪʦʙʳ 
ʚʢʣʶʯʠʪʴ ʚʩʪʨʦʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ RAID, ʦʪʢʨʦʡʪʝ ʫʪʠʣʠʪʫ ʥʘʩʪʨʦʡʢʠ BIOS ʚ ʧʨʦʮʝʩʩʝ 
POST. ʇʘʨʘʤʝʪʨʳ ʚʩʪʨʦʝʥʥʦʛʦ RAID ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʟʜʝʣʝ ʤʝʥʶ çPCH SATA 
Configurationè ʠʣʠ çPCH sSATA Configurationè ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʠ ʚʪʦʨʠʯʥʦʛʦ 
ʢʦʥʪʨʦʣʣʝʨʦʚ SATA: 

 

4.16.6.1. IntelÈ VROC (SATA RAID) 6.0 

VROC (SATA RAID) ʧʨʝʜʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ RAID ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 
ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦʜʜʝʨʞʢʘ AHCI ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʫʩʪʨʘʥʷʝʪ ʫʟʢʠʝ ʤʝʩʪʘ ʜʠʩʢʦʚ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ 
ʤʝʭʘʥʠʟʤʦʚ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʝʪ ʢʘʞʜʳʡ ʧʦʨʪ SATA ʚ ʥʘʙʦʨʝ 
ʤʠʢʨʦʩʭʝʤ. 



ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ QSRV E-R/P-R 

ʆʧʠʩʘʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ  

81 

 

 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʫʨʦʚʥʠ RAID ʚʢʣʶʯʘʶʪ 0, 1, 5 ʠ 10: 

¶ RAID 0 ʠʩʧʦʣʴʟʫʝʪ ʯʝʨʝʜʦʚʘʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 
ʜʘʥʥʳʭ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʙʦʣʴʰʠʭ ʬʘʡʣʦʚ ʚ ʩʨʝʜʝ, ʥʝ ʪʨʝʙʫʶʱʝʡ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ. 

¶ RAID 1 ʠʩʧʦʣʴʟʫʝʪ ʟʝʨʢʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ, ʯʪʦʙʳ ʜʘʥʥʳʝ, ʟʘʧʠʩʳʚʘʝʤʳʝ ʥʘ 
ʦʜʠʥ ʜʠʩʢ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʠʩʳʚʘʣʠʩʴ ʥʘ ʜʨʫʛʦʡ ʜʠʩʢ. ʕʪʦ ʭʦʨʦʰʦ ʜʣʷ 
ʥʝʙʦʣʴʰʠʭ ʙʘʟ ʜʘʥʥʳʭ ʠʣʠ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʥʝʙʦʣʴʰʦʡ ʸʤʢʦʩʪʠ, ʥʦ 
ʧʦʣʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ. 

¶ RAID 5 ʠʩʧʦʣʴʟʫʝʪ ʯʝʨʝʜʦʚʘʥʠʝ ʜʠʩʢʦʚ ʠ ʜʘʥʥʳʝ ʯʸʪʥʦʩʪʠ ʥʘ ʚʩʝʭ ʜʠʩʢʘʭ 
(ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʯʸʪʥʦʩʪʴ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 
ʜʘʥʥʳʭ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʜʦʩʪʫʧʘ. 

¶ RAID 10 ð ʢʦʤʙʠʥʘʮʠʷ RAID 0 ʠ RAID 1, ʩʦʩʪʦʷʱʘʷ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʜʘʥʥʳʭ ʚ 
ʟʝʨʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʦʣʥʫʶ 
ʠʟʙʳʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ, ʥʦ ʠʩʧʦʣʴʟʫʝʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʘʧʘʟʦʥʦʚ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ VROC (SATA RAID) ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʠ ʨʝʩʫʨʩʦʚ PCI (ʧʘʨʘ 
ʟʘʧʨʦʩ/ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ) ʠʣʠ ʩʣʦʪʘ ʜʣʷ ʢʘʨʪʳ ʨʘʩʰʠʨʝʥʠʷ. ɼʣʷ ʨʘʙʦʪʳ VROC (SATA RAID) 
ʪʨʝʙʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

¶ ʚ ʥʘʩʪʨʦʡʢʘʭ BIOS ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ ʚʩʪʨʦʝʥʥʦʛʦ RAID; 

¶ ʚ ʥʘʩʪʨʦʡʢʘʭ BIOS ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʦʧʮʠʷ VROC (SATA RAID); 

¶ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʛʨʫʞʝʥʳ ʜʨʘʡʚʝʨʳ VROC (SATA RAID) ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 
ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 

¶ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʫʨʦʚʥʝʡ RAID 0 ʠʣʠ 1 ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʜʠʩʢʘ SATA; 

¶ ʜʣʷ ʧʦʜʜʝʨʞʢʠ RAID ʫʨʦʚʥʷ 5 ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʠʥʠʤʫʤ ʪʨʠ ʜʠʩʢʘ SATA; 

¶ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʫʨʦʚʥʷ RAID 10 ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʜʠʩʢʦʚ SATA; 

¶ SSD-ʥʘʢʦʧʠʪʝʣʠ NVMe ʠ ʜʠʩʢʠ SATA ʥʝʣʴʟʷ ʩʤʝʰʠʚʘʪʴ ʚ ʦʜʥʦʤ ʪʦʤʝ RAID. 

ʉ ʚʢʣʶʯʸʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ RAID-ʤʘʩʩʠʚʦʤ IntelÈ VROC (SATA RAID) ʩʪʘʥʦʚʷʪʩʷ 
ʜʦʩʪʫʧʥʳʤʠ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ. 

¶ ʉʨʝʜʘ ʟʘʛʨʫʟʢʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
ʠʥʪʝʨʬʝʡʩ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʞʠʤʝ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʧʨʘʚʣʷʪʴ 
ʢʦʥʬʠʛʫʨʘʮʠʝʡ RAID ʚ ʩʠʩʪʝʤʝ. ɽʛʦ ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʦʩʪʘʸʪʩʷ ʧʨʦʩʪʳʤ, ʯʪʦʙʳ 
ʩʚʝʩʪʠ ʨʘʟʤʝʨ ʢ ʤʠʥʠʤʫʤʫ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʦʟʜʘʚʘʪʴ ʠ ʫʜʘʣʷʪʴ ʪʦʤʘ 
RAID ʠ ʚʳʙʠʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʨʦʙʣʝʤ. ɼʦʩʪʫʧ 
ʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʥʘʞʘʚ <CTRL-I> ʚ ʧʨʦʮʝʩʩʝ 
POST-ʩʠʩʪʝʤʳ. 

¶ ʇʦʜʜʝʨʞʢʘ ʟʘʛʨʫʟʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʤʘ RAID ʚ ʢʘʯʝʩʪʚʝ ʟʘʛʨʫʟʦʯʥʦʛʦ ʜʠʩʢʘ. 
ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʣʫʞʙ Int13, ʢʦʛʜʘ ʧʨʠʣʦʞʝʥʠʷ MS-DOS 
ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʪʦʤʫ RAID (ʥʘʧʨʠʤʝʨ, ʟʘʛʨʫʟʯʠʢʘ NT (NTLDR)) ʠ ʧʫʪʸʤ 
ʵʢʩʧʦʨʪʘ ʪʦʤʦʚ RAID ʚ ʩʠʩʪʝʤʥʳʡ BIOS ʜʣʷ ʚʳʙʦʨʘ ʚ ʧʦʨʷʜʢʝ ʟʘʛʨʫʟʢʠ. 

¶ ʇʨʠ ʢʘʞʜʦʡ ʟʘʛʨʫʟʢʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʪʘʪʫʩ ʪʦʤʦʚ RAID. 

4.16.6.2. ʊʝʭʥʦʣʦʛʠʷ IntelÈ ʚʩʪʨʦʝʥʥʦʛʦ RAID 2 (IntelÈ ESRT2) 1.60 ʜʣʷ SATA 

Intel ESRT2 (ʥʘ ʙʘʟʝ LSI*) ð ʵʪʦ RAID-ʨʝʰʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʜʨʘʡʚʝʨʦʚ ʜʣʷ SATA, 
ʩʦʚʤʝʩʪʠʤʦʝ ʩ ʩʝʨʚʝʨʥʳʤʠ RAID-ʨʝʰʝʥʠʷʤʠ IntelÈ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. Intel ESRT2 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʨʦʚʥʠ RAID 0, 1 ʠ 10 ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ RAID 5 ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥ ʣʠ ʢʣʶʯ ʦʙʥʦʚʣʝʥʠʷ RAID. 

ʇʈʀʄɽʏɸʅʀɽ: ʚʩʪʨʦʝʥʥʳʡ ʚʘʨʠʘʥʪ Intel ESRT2 ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ RAID ʜʣʷ 
ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ PCIe NVMe. 
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Intel ESRT2 ʦʩʥʦʚʘʥ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʩʪʝʢʝ LSI MegaRAID ʠ ʠʩʧʦʣʴʟʫʝʪ ʩʠʩʪʝʤʥʫʶ ʧʘʤʷʪʴ 
ʠ ʎʇ. ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʫʨʦʚʥʠ RAID ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: RAID 0, RAID 1 ʠ RAID 10. 
ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ RAID ʫʨʦʚʥʷ 5 ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ, ʜʦʙʘʚʠʚ ʢʣʶʯ ʦʙʥʦʚʣʝʥʠʷ 
RAID 5 (iPN-RKSATA4R5), ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4-29: 

 

ʈʠʩʫʥʦʢ 4-29. ʂʣʶʯ ʦʙʥʦʚʣʝʥʠʷ RAID 5 

ʇʈʀʄɽʏɸʅʀɽ: ʚʩʪʨʦʝʥʥʳʡ ʨʘʟʲʸʤ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʢʣʶʯʘ ʦʙʥʦʚʣʝʥʠʷ 
IntelÈ ESRT2 SATA RAID-5, ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʚʘʨʠʘʥʪʦʚ ʢʣʶʯʘ 
ʦʙʥʦʚʣʝʥʠʷ IntelÈ VROC (VMD NVMe RAID). 

4.17. ʉʝʪʝʚʳʝ ʨʘʟʲʸʤʳ RJ-45 

ʅʘ ʟʘʜʥʝʡ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʲʝʤʦʚ RJ-45, 
ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʩʣʝʜʫʶʱʠʝ ʙʦʨʪʦʚʳʝ ʬʫʥʢʮʠʠ: 

¶ ʚʳʜʝʣʝʥʥʳʡ ʧʦʨʪ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʝʨʦʤ; 

¶ ʨʘʟʲʸʤʳ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ʅʘ ʨʠʩʫʥʢʝ 4-30 ʧʦʢʘʟʘʥʳ ʟʘʜʥʠʝ ʚʥʝʰʥʠʝ ʨʘʟʲʸʤʳ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ. 
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ʈʠʩʫʥʦʢ 4-30. ʈʘʟʲʸʤʳ RJ-45 ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ 

ʈʘʟʲʸʤʳ RJ-45, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʧʦʨʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʟʲʸʤʳ ʩʝʪʝʚʦʛʦ 
ʠʥʪʝʨʬʝʡʩʘ, ʠʤʝʶʪ ʜʚʘ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʘ, ʟʝʣʸʥʳʡ ʠ ʞʸʣʪʳʡ: 

 

ɿʝʣʸʥʳʡ ʩʚʝʪʦʜʠʦʜ ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʩʝʪʝʚʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʥʘʣʠʯʠʝ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ, ʞʸʣʪʳʡ ʩʚʝʪʦʜʠʦʜ ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʣʠʯʥʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɼʘʣʝʝ ʚ 
ʪʘʙʣʠʮʝ ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʡ ʠʥʜʠʢʘʪʦʨʦʚ: 

ʊʠʧ 
ʧʦʨʪʦʚ 

ʀʥʜʠʢʘʪʦʨ ʉʦʩʪʦʷʥʠʝ 
ʠʥʜʠʢʘʪʦʨʘ 

ʉʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ 

1 ɻʙʠʪ ɿʝʣʸʥʳʡ ʅʝʧʨʝʨʳʚʥʦ ʛʦʨʠʪ ʋʩʪʘʥʦʚʣʝʥʦ ʩʦʝʜʠʥʝʥʠʝ ʩ ʩʝʪʴʶ 

ʄʠʛʘʝʪ ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 

ɾʸʣʪʳʡ ʅʝʧʨʝʨʳʚʥʦ ʛʦʨʠʪ ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʩʦ ʩʢʦʨʦʩʪʴʶ 
1 ɻʙʠʪ 

10 ɻʙʠʪ ɿʝʣʸʥʳʡ ʩʧʨʘʚʘ ʅʝʧʨʝʨʳʚʥʦ ʛʦʨʠʪ ʋʩʪʘʥʦʚʣʝʥʦ ʩʦʝʜʠʥʝʥʠʝ ʩ ʩʝʪʴʶ 

ʄʠʛʘʝʪ ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 

ɿʝʣʸʥʳʡ ʩʣʝʚʘ ʅʝʧʨʝʨʳʚʥʦ ʛʦʨʠʪ ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʩʦ ʩʢʦʨʦʩʪʴʶ 
1 ɻʙʠʪ 

ɾʸʣʪʳʡ ʩʣʝʚʘ ʅʝʧʨʝʨʳʚʥʦ ʛʦʨʠʪ ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʩʦ ʩʢʦʨʦʩʪʴʶ 
10 ɻʙʠʪ 
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ʅʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʠʤʝʝʪʩʷ ʚʳʜʝʣʝʥʥʳʡ ʧʦʨʪ ʫʧʨʘʚʣʝʥʠʷ 1 GbE RJ-45. ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʩʪʨʦʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʝʨʦʤ ʩʤ. ʚ ʨʘʟʜʝʣʝ 4.25. 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ QTECH 469555.005 ʤʦʞʝʪ ʩʦʙʠʨʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʠ 
ʠʤʝʪʴ ʜʦ 7 ʨʘʟʲʸʤʦʚ ʪʠʧʘ RJ-45: ʦʜʠʥ ʚʳʜʝʣʝʥʥʳʡ ʧʦʨʪ ʫʧʨʘʚʣʝʥʠʷ IPMI ʠ ʰʝʩʪʴ ʩʝʪʝʚʳʭ 
ʧʦʨʪʦʚ çNIC1è ï çNIC6. ʇʣʘʪʘ ʦʧʮʠʦʥʘʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʩʦʙʨʘʥʘ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ IntelÈ 
Ethernet: X557-AT2 10 GbE. 

4.18. ʇʦʜʜʝʨʞʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦʨʪʘ: A ʠ B. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ A ð ʵʪʦ ʚʥʫʪʨʝʥʥʠʡ ʨʘʟʲʸʤ ʪʠʧʘ header 2x5, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 
ʙʣʠʞʝ ʢ ʟʘʜʥʝʡ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ (ʥʘ ʨʠʩʫʥʢʝ 4-30 ʚʳʜʝʣʝʥ ʩʠʥʠʤ 
ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ). 

ɺ ʪʘʙʣʠʮʝ ʥʠʞʝ ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʥʪʘʢʪʦʚ:  

ʅʘʟʥʘʯʝʥʠʝ ʢʦʥʪʘʢʪʘ ˉ ʢʦʥʪʘʢʪʘ ʅʘʟʥʘʯʝʥʠʝ ʢʦʥʪʘʢʪʘ ˉ ʢʦʥʪʘʢʪʘ 

DCD 1 DSR 2 

SIN 3 RTS 4 

SOUT 5 CTS 6 

DTR 7 NC 8 

GROUND 9 NC 10 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ B ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤ ʨʘʟʲʸʤʦʤ DH-3, ʘ ʥʘ ʩʝʨʚʝʨʥʦʡ 
ʧʣʘʪʝ ʦʙʦʟʥʘʯʝʥ ʤʘʨʢʠʨʦʚʢʦʡ çJ1D4è. ʈʘʩʧʠʥʦʚʢʘ ʝʛʦ ʢʦʥʪʘʢʪʦʚ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 23. 
ɼʘʥʥʳʡ ʧʦʨʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʣʘʜʢʠ BMC. ʈʘʟʲʸʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʪʨʝʙʦʚʘʥʠʶ 
ʟʘʢʘʟʯʠʢʘ. 

ʊʘʙʣʠʮʘ 25. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʧʦ ʢʦʥʪʘʢʪʘʤ ʧʦʨʪʘ ɺ 

ɺʠʜ ʩʠʛʥʘʣʘ ʅʦʤʝʨ ʢʦʥʪʘʢʪʘ 

UART_TXD 1 

GND 2 

UART_RXD 3 

4.19. ʇʦʜʜʝʨʞʢʘ USB-ʨʘʟʲʸʤʦʚ 

4.19.1. ɺʥʝʰʥʠʡ ʨʘʟʲʸʤ USB3.0 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʧʦʨʪʘ USB 3.0 (1Ĭ3, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʜʨʫʛ ʥʘʜ 
ʜʨʫʛʦʤ) ʥʘ ʝʸ ʟʘʜʥʝʡ ʩʪʦʨʦʥʝ (ʨʠʩ. 4-31). 
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ʈʠʩʫʥʦʢ 4-31. ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʦʨʪʦʚ USB ʥʘ ʧʣʘʪʝ 

4.19.2. ɺʥʫʪʨʝʥʥʠʡ ʨʘʟʲʸʤ USB 2.0 ʪʠʧʘ A 

ɼʘʥʥʳʡ ʨʘʟʲʸʤ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ 
(ʚʳʜʝʣʝʥʦ ʩʠʥʠʤ ʦʚʘʣʦʤ): 

 

ʈʠʩʫʥʦʢ 4-32. ɺʥʫʪʨʝʥʥʠʡ ʨʘʟʲʸʤ USB 2.0 ʪʠʧʘ A 
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4.19.3. ʈʘʟʲʸʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ USB 3.0 front panel 

ʅʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʠʤʝʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ 20-ʢʦʥʪʘʢʪʥʳʡ (2Ĭ10) ʟʘʢʨʳʪʳʡ ʨʘʟʲʸʤ ʩʠʥʝʛʦ 
ʮʚʝʪʘ (ʦʙʦʟʥʘʯʝʥʥʳʡ çFP_USB_2.0/3.0è), ʧʦʟʚʦʣʷʶʱʠʡ ʫʩʪʘʥʦʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ ʩ ʜʚʫʤʷ 
ʧʦʨʪʘʤʠ USB 3.0 ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʢʦʨʧʫʩʘ ʩʝʨʚʝʨʘ. 

ɺ ʪʘʙʣʠʮʝ 26 ʧʦʢʘʟʘʥʘ ʨʘʩʧʠʥʦʚʢʘ ʜʘʥʥʦʛʦ ʨʘʟʲʸʤʘ, ʘ ʥʘ ʨʠʩʫʥʢʝ 4-33 ʧʦʢʘʟʘʥʦ (ʚʳʜʝʣʝʥʦ 
ʞʸʣʪʳʤ ʢʨʫʛʦʤ) ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʧʣʘʪʝ. 

 

ʈʠʩʫʥʦʢ 4-33. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʲʸʤʘ FP_USB_2.0/3.0 ʥʘ ʧʣʘʪʝ 

ʊʘʙʣʠʮʘ 26. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʧʦ ʢʦʥʪʘʢʪʘʤ ʨʘʟʲʸʤʘ FP_USB_2.0/3.0 

ɺʠʜ ʩʠʛʥʘʣʘ ʅʦʤʝʨ ʢʦʥʪʘʢʪʘ ɺʠʜ ʩʠʛʥʘʣʘ 

ï ï 1 P5V_USB_FP 

P5V_USB_FP 19 2 USB3_04_RXN 

USB3_01_RXN 18 3 USB3_04_RXP 

USB3_01_RXP 17 4 GROUND 

GROUND 16 5 USB3_04_TXN 

USB3_01_TXN 15 6 USB3_04_TXP 

USB3_01_TXP 14 7 GROUND 



ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ QSRV E-R/P-R 

ʆʧʠʩʘʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ  

87 

 

 

ɺʠʜ ʩʠʛʥʘʣʘ ʅʦʤʝʨ ʢʦʥʪʘʢʪʘ ɺʠʜ ʩʠʛʥʘʣʘ 

GROUND 13 8 USB2_13_DN 

USB2_10_DN 12 9 USB2_13_DP 

USB2_10_DP 11 10 USB3_ID 

4.19.4. ʈʘʟʲʸʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ USB 2.0 front panel 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʦʩʥʘʱʝʥʘ ʪʘʢʞʝ 10-ʢʦʥʪʘʢʪʥʳʤ ʨʘʟʲʸʤʦʤ, ʢʦʪʦʨʳʡ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ 
ʢʘʙʝʣʷ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦ ʜʚʫʭ ʧʦʨʪʦʚ USB 2.0 ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʩʝʨʚʝʨʘ. ʈʘʟʲʸʤ 
ʦʙʦʟʥʘʯʝʥ çFP_USB_2.0_5-6è ʠ ʨʘʩʧʦʣʦʞʝʥ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ, ʨʷʜʦʤ ʩ ʨʘʟʲʸʤʦʤ ʤʦʜʫʣʷ 
ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

ɺ ʪʘʙʣʠʮʝ 27 ʧʦʢʘʟʘʥʘ ʨʘʩʧʠʥʦʚʢʘ ʜʘʥʥʦʛʦ ʨʘʟʲʸʤʘ, ʘ ʥʘ ʨʠʩʫʥʢʝ 4-34 ʧʦʢʘʟʘʥʦ (ʚʳʜʝʣʝʥʦ 
ʞʸʣʪʳʤ ʢʨʫʛʦʤ) ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʧʣʘʪʝ. 

 

ʈʠʩʫʥʦʢ 4-34. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʲʸʤʘ FP_USB_2.0_5-6 ʥʘ ʧʣʘʪʝ 
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ʊʘʙʣʠʮʘ 27. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʧʦ ʢʦʥʪʘʢʪʘʤ ʨʘʟʲʸʤʘ FP_USB_2.0_5-6 

ɺʠʜ ʩʠʛʥʘʣʘ ʅʦʤʝʨ ʢʦʥʪʘʢʪʘ ɺʠʜ ʩʠʛʥʘʣʘ 

P5V_USB_FP 1 2 P5V_USB_FP 

USB2_P11_F_DN 3 4 USB2_P13_F_DN 

USB2_P11_F_DP 5 6 USB2_P13_F_DP 

GROUND 7 8 GROUND 

ï ï 10 TP_USB2_FP_10 

4.20. ʇʦʜʜʝʨʞʢʘ ʚʠʜʝʦ 

4.20.1. ʈʘʟʨʝʰʝʥʠʝ ʚʠʜʝʦ 

ɻʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ Aspeed* AST2500 BMC ð ʵʪʦ VGA-ʩʦʚʤʝʩʪʠʤʳʡ ʢʦʥʪʨʦʣʣʝʨ ʩ 
ʘʧʧʘʨʘʪʥʳʤ ʫʩʢʦʨʝʥʠʝʤ 2D ʠ ʧʦʣʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʤʘʩʪʝʨʘ ʰʠʥʳ. ʇʨʠ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʭ 
16 ʄɹ ʧʘʤʷʪʠ, ʜʘʥʥʳʡ ʚʠʜʝʦʢʦʥʪʨʦʣʣʝʨ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʟʨʝʰʝʥʠʷ, ʫʢʘʟʘʥʥʳʝ ʚ 
ʪʘʙʣʠʮʝ 28. 

ʊʘʙʣʠʮʘ 28. ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʨʘʟʨʝʰʝʥʠʷ ʚʠʜʝʦ 

ʈʘʟʨʝʰʝʥʠʝ 8 ʙʠʪ/ʧ 16 ʙʠʪ/ʧ 24 ʙʠʪ/ʧ 32 ʙʠʪ/ʧ 

640Ĭ480 60, 72, 75, 85 60, 72, 75, 85 ʅʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 60, 72, 75, 85 

800Ĭ600 60, 72, 75, 85 60, 72, 75, 85 ʅʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 60, 72, 75, 85 

1024Ĭ768 60, 72, 75, 85 60, 72, 75, 85 ʅʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 60, 72, 75, 85 

1152Ĭ864 75 75 75 75 

1280Ĭ800 60 60 60 60 

1280Ĭ1024 60 60 60 60 

1440Ĭ900 60 60 60 60 

1600Ĭ1200 60 60 ʅʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʅʝ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 
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ʈʘʟʨʝʰʝʥʠʝ 8 ʙʠʪ/ʧ 16 ʙʠʪ/ʧ 24 ʙʠʪ/ʧ 32 ʙʠʪ/ʧ 

1680Ĭ1050 60 60 ʅʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʅʝ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

1920Ĭ1080 60 60 ʅʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʅʝ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

1920Ĭ1200 60 60 ʅʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʅʝ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

4.20.2. ɺʩʪʨʦʝʥʥʳʝ ʚʠʜʝʦʨʘʟʲʸʤʳ 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʚʢʣʶʯʘʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʥʠʪʦʨʘ ʢ ʩʝʨʚʝʨʥʦʡ ʩʠʩʪʝʤʝ: 

1. ʉʪʘʥʜʘʨʪʥʳʡ 15-ʢʦʥʪʘʢʪʥʳʡ ʚʠʜʝʦʨʘʟʲʸʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʟʘʜʥʝʡ ʩʪʦʨʦʥʝ 
ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ (ʨʠʩ. 4-35). 

2. ʅʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʨʷʜʦʤ ʩ ʧʝʨʝʜʥʠʤ ʧʨʘʚʳʤ ʢʨʘʝʤ ʥʘʭʦʜʠʪʩʷ ʨʘʟʲʸʤ A ʨʷʜʦʤ 
ʩ ʧʝʨʝʜʥʠʤ ʧʨʘʚʳʤ ʢʨʘʝʤ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ ʩ ʥʘʜʧʠʩʴʶ çFP_VIDEOè, ʢʦʪʦʨʳʡ 
ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʧʦ ʢʘʙʝʣʶ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʚʠʜʝʦ ʩ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ 
ʩʝʨʚʝʨʥʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 4-36). 

 

ʈʠʩʫʥʦʢ 4-35. ʉʪʘʥʜʘʨʪʥʳʡ 15-ʢʦʥʪʘʢʪʥʳʡ ʚʠʜʝʦʨʘʟʲʸʤ 
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ʈʠʩʫʥʦʢ 4-36. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʲʸʤʘ ʜʣʷ ʚʠʜʝʦ ʥʘ ʧʣʘʪʝ 

ʂʦʛʜʘ ʤʦʥʠʪʦʨ ʧʦʜʢʣʶʯʸʥ ʢ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ, ʚʠʜʝʦ ʩʟʘʜʠ ʦʪʢʣʶʯʘʝʪʩʷ. ɺ ʪʘʙʣʠʮʝ 
29 ʧʨʠʚʝʜʝʥʘ ʨʘʟʚʦʜʢʘ ʢʦʥʪʘʢʪʦʚ ʵʪʦʛʦ ʨʘʟʲʸʤʘ. 

ʊʘʙʣʠʮʘ 29. ʈʘʩʧʠʥʦʚʢʘ ʚʠʜʝʦʨʘʟʲʸʤʘ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ("FP VIDEO") 

ɺʠʜ ʩʠʛʥʘʣʘ ʅʦʤʝʨ ʢʦʥʪʘʢʪʘ ɺʠʜ ʩʠʛʥʘʣʘ 

V_IO_FRONT_R_CONN 1 2 GROUND 

V_IO_FRONT_G_CONN 3 4 GROUND 

V_IO_FRONT_B_CONN 5 6 GROUND 

V_BMC_GFX_FRONT_VSYN 7 8 GROUND 

V_BMC_GFX_FRONT_HSYN 9 ï KEY 

V_BMC_FRONT_DDC_SDA_CONN 11 12 V_FRONT_PRES_N 

V_BMC_FRONT_DDC_SCL_CONN 13 14 P5V_VID_CONN_FNT 
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4.20.3. ʇʦʜʜʝʨʞʢʘ ʚʩʪʨʦʝʥʥʦʛʦ ʚʠʜʝʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
ʚʠʜʝʦʘʜʘʧʪʝʨʘ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʠʜʝʦʢʘʨʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘʤʝʥʳ ʠʣʠ ʜʦʧʦʣʥʝʥʠʷ 
ʚʩʪʨʦʝʥʥʦʡ ʚʠʜʝʦʧʣʘʪʳ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ. ʅʘʩʪʨʦʡʢʘ BIOS ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʘʨʘʤʝʪʨʳ 
ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʪʨʝʙʫʝʤʦʡ ʚʠʜʝʦʦʧʝʨʘʮʠʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʠʜʝʦʢʘʨʪʳ. 

¶ ɽʩʣʠ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ çɺʩʪʨʦʝʥʥʦʝ ʚʠʜʝʦè ʠ çɺʩʪʨʦʝʥʥʳʡ ʚʠʜʝʦʘʜʘʧʪʝʨè 
ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ çɺʢʣʶʯʝʥʦè, ʦʙʘ ʚʠʜʝʦʜʠʩʧʣʝʷ ʤʦʛʫʪ ʙʳʪʴ ʘʢʪʠʚʥʳ. 
ɺʩʪʨʦʝʥʥʦʝ ʚʠʜʝʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʢʦʥʩʦʣʴʶ ʠ ʘʢʪʠʚʥʦ ʚʦ ʚʨʝʤʷ 
ʧʨʦʭʦʞʜʝʥʠʷ BIOS POST; ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʠʜʝʦʘʜʘʧʪʝʨ ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʚ ʩʨʝʜʝ 
ʆʉ ʩ ʧʦʜʜʝʨʞʢʦʡ ʚʠʜʝʦʜʨʘʡʚʝʨʘ. 

¶ ʂʦʛʜʘ ʚʩʪʨʦʝʥʥʦʝ ʚʠʜʝʦ ʚʢʣʶʯʝʥʦ, ʘ ʥʘʜʩʪʨʦʡʢʘ ʚʠʜʝʦʘʜʘʧʪʝʨʘ ʦʪʢʣʶʯʝʥʘ, 
ʘʢʪʠʚʥʦ ʪʦʣʴʢʦ ʚʩʪʨʦʝʥʥʦʝ ʚʠʜʝʦ. 

¶ ʂʦʛʜʘ ʚʩʪʨʦʝʥʥʦʝ ʚʠʜʝʦ ʦʪʢʣʶʯʝʥʦ, ʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʠʜʝʦʘʜʘʧʪʝʨ ʚʢʣʶʯʝʥ, 
ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʠʜʝʦʘʜʘʧʪʝʨ. 

ʂʦʥʬʠʛʫʨʘʮʠʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʚʠʜʝʦʢʘʨʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʩ ʧʣʘʪʦʡ ʩ 
ʜʚʫʤʷ ʨʘʟʲʸʤʘʤʠ ʎʇ. ʅʝʢʦʪʦʨʳʝ ʧʣʘʪʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʦʢʝʪʘʤʠ ʠʤʝʶʪ ʩʣʦʪʳ PCIe, ʚ 
ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʚʠʜʝʦʢʘʨʪʫ, ʢʦʪʦʨʘʷ ʧʦʜʢʣʶʯʝʥʘ ʢ IIO ʩʦʢʝʪʦʚ 
ʎʇ, ʦʪʣʠʯʥʳʭ ʦʪ ʩʦʢʝʪʘ ʎʇ 1. ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʦʜʠʥ ʩʦʢʝʪ ʎʇ ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʟʥʘʯʝʥ ʢʘʢ 
ʫʩʪʘʨʝʚʰʠʡ ʩʦʢʝʪ VGA, ʢʘʢ ʵʪʦ ʪʨʝʙʫʝʪʩʷ ʚ POST. ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʦʧʮʠʷ 
ʢʦʥʬʠʛʫʨʘʮʠʠ PCI Legacy VGA Socket. ʇʨʘʚʠʣʘ ʜʣʷ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʪʘʢʦʚʳ: 

¶ ʇʘʨʘʤʝʪʨ çʋʩʪʘʨʝʚʰʠʡ ʨʘʟʲʸʤ VGAè ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʝʨʳʤ ʮʚʝʪʦʤ ʠ ʥʝʜʦʩʪʫʧʝʥ, 
ʝʩʣʠ ʚ ʨʘʟʲʝʤ PCIe, ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʎʇ 2, ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 
ʚʠʜʝʦʢʘʨʪʘ. 

¶ ʇʦʩʢʦʣʴʢʫ ʚʩʪʨʦʝʥʥʦʝ ʚʠʜʝʦ ʞʸʩʪʢʦ ʧʦʜʢʣʶʯʝʥʦ ʢ ʨʘʟʲʸʤʫ ʎʇ 1, ʢʦʛʜʘ ʫʩʪʘʨʝʚʰʠʡ 
ʨʘʟʲʸʤ VGA ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʨʘʟʲʸʤ ʎʇ 2, ʚʩʪʨʦʝʥʥʦʝ ʚʠʜʝʦ ʦʪʢʣʶʯʘʝʪʩʷ. 

4.20.4. ʈʝʞʠʤ ʜʚʫʭ ʤʦʥʠʪʦʨʦʚ 

BIOS ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʜʠʥʦʯʥʦʝ ʠ ʜʚʦʡʥʦʝ ʚʠʜʝʦ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʚʠʜʝʦʘʜʘʧʪʝʨʳ. ʍʦʪʷ ʚ ʥʘʩʪʨʦʡʢʘʭ BIOS ʥʝʪ ʧʘʨʘʤʝʪʨʘ ʚʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʜʣʷ 
ʜʚʦʡʥʦʛʦ ʚʠʜʝʦ, ʦʥ ʨʘʙʦʪʘʝʪ, ʢʦʛʜʘ ʚʢʣʶʯʝʥʳ ʧʘʨʘʤʝʪʨʳ ʚʩʪʨʦʝʥʥʦʛʦ ʚʠʜʝʦ ʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʠʜʝʦʘʜʘʧʪʝʨʘ. 

ɺ ʨʝʞʠʤʝ ʦʜʠʥʦʯʥʦʛʦ ʚʠʜʝʦ ʚ ʧʨʦʮʝʩʩʝ POST ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʩʪʨʦʝʥʥʳʡ ʚʠʜʝʦʢʦʥʪʨʦʣʣʝʨ 
ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʠʜʝʦʘʜʘʧʪʝʨ. 

ɺ ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ ʚʠʜʝʦ ʚʩʪʨʦʝʥʥʳʡ ʚʠʜʝʦʢʦʥʪʨʦʣʣʝʨ ʚʢʣʶʯʸʥ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 
ʚʠʜʝʦʫʩʪʨʦʡʩʪʚʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʠʜʝʦʘʜʘʧʪʝʨʘ ʚʳʜʝʣʷʶʪʩʷ 
ʨʝʩʫʨʩʳ, ʠ ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʠʜʝʦʫʩʪʨʦʡʩʪʚʦ ʚ ʧʨʦʮʝʩʩʝ POST. 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʠʜʝʦʘʜʘʧʪʝʨ ʥʝ ʙʫʜʝʪ ʘʢʪʠʚʝʥ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʟʘʛʨʫʞʝʥʘ ʩʨʝʜʘ 
ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

4.21. ʂʦʥʪʘʢʪʳ ʚʩʪʨʦʝʥʥʳʭ ʨʘʟʲʸʤʦʚ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʫʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʨʘʟʚʦʜʢʘ ʙʦʣʴʰʠʥʩʪʚʘ ʚʩʪʨʦʝʥʥʳʭ ʨʘʟʲʸʤʦʚ 
ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ: 

¶ ʚʩʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʣʦʪʳ; 

¶ ʨʘʟʲʸʤ ʤʦʜʫʣʷ OCP*; 

¶ ʨʘʟʲʸʤ ʤʦʜʫʣʷ SAS; 

¶ ʨʘʟʲʸʤʳ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʥʘʢʦʧʠʪʝʣʷ M.2; 

¶ ʩʣʦʪʳ DIMM; 
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¶ ʨʘʟʲʸʤʳ ʧʨʦʮʝʩʩʦʨʘ. 

4.21.1. ʈʘʟʲʸʤʳ ʧʠʪʘʥʠʷ 

ʅʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʲʸʤʦʚ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 
ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

4.21.2. ʆʩʥʦʚʥʦʝ ʧʠʪʘʥʠʝ 

ʇʠʪʘʥʠʝ ʦʩʥʦʚʥʦʡ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʜʚʘ ʨʘʟʲʸʤʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 
ʧʦʜʢʣʶʯʠʪʴ ʦʜʠʥ ʠʣʠ ʜʚʘ (ʦʜʠʥ ʨʝʟʝʨʚʥʳʡ) ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʝʨʚʝʨʥʦʡ 
ʧʣʘʪʝ. ʂʘʞʜʳʡ ʨʘʟʲʸʤ ʧʦʤʝʯʝʥ, ʢʘʢ çMAIN PWR 1è ʠʣʠ çMAIN PWR 2è ʥʘ ʩʝʨʚʝʨʥʦʡ 
ʧʣʘʪʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ (ʚʳʜʝʣʝʥʦ ʞʸʣʪʳʤ): 

 

ʈʠʩʫʥʦʢ 4-37. ʈʘʟʲʸʤʳ ʧʠʪʘʥʠʷ 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʣʦʢʠ ʧʠʪʘʥʠʷ ʩ ʢʘʙʝʣʴʥʳʤʠ ʞʛʫʪʘʤʠ. ɺ ʢʦʥʬʠʛʫʨʘʮʠʠ 
ʩ ʨʝʟʝʨʚʥʳʤ ʙʣʦʢʦʤ ʧʠʪʘʥʠʷ ʥʝʠʩʧʨʘʚʥʳʡ ʤʦʜʫʣʴ ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʚ 
ʛʦʨʷʯʝʤ ʨʝʞʠʤʝ. ɺ ʪʘʙʣʠʮʝ 30 ʧʨʠʚʝʜʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʳʚʦʜʦʚ ʨʘʟʲʸʤʘ çMAIN PWR 1è, 
ʘ ʚ ʪʘʙʣʠʮʝ 31 ʧʨʠʚʝʜʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʳʚʦʜʦʚ ʨʘʟʲʸʤʘ çMAIN PWR 2è. 
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ʊʘʙʣʠʮʘ 30. ʈʘʩʧʠʥʦʚʢʘ ʨʘʟʲʸʤʘ ʦʩʥʦʚʥʦʛʦ ʧʠʪʘʥʠʷ (ʩʣʦʪ 1) (çMAIN PWR 1è) 

ɺʠʜ ʩʠʛʥʘʣʘ ʅʦʤʝʨ 
ʢʦʥʪʘʢʪʘ 

ɺʠʜ ʩʠʛʥʘʣʘ 

GROUND B1 A1 GROUND 

GROUND B2 A2 GROUND 

GROUND B3 A3 GROUND 

GROUND B4 A4 GROUND 

GROUND B5 A5 GROUND 

GROUND B6 A6 GROUND 

GROUND B7 A7 GROUND 

GROUND B8 A8 GROUND 

GROUND B9 A9 GROUND 

P12V B10 A10 P12V 

P12V B11 A11 P12V 

P12V B12 A12 P12V 

P12V B13 A13 P12V 

P12V B14 A14 P12V 

P12V B15 A15 P12V 

P12V B16 A16 P12V 

P12V B17 A17 P12V 

P12V B18 A18 P12V 

P3V3_AUX: PD_PS1_FRU_A0 B19 A19 SMB_PMBUS_DATA_R 

P3V3_AUX: PD_PS1_FRU_A1 B20 A20 SMB_PMBUS_CLK_R 
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ɺʠʜ ʩʠʛʥʘʣʘ ʅʦʤʝʨ 
ʢʦʥʪʘʢʪʘ 

ɺʠʜ ʩʠʛʥʘʣʘ 

P12V_SʊBY B21 A21 FM_PS_EN_PSU_N 

FM_PS_CR1 B22 A22 IRQ_SML1_PMBUS_ALERTR2_N 

P12V_SHARE B23 A23 ISENSE_P12V_SENSE_RTN 

TP_1_B24 B24 A24 ISENSE_P12V_SENSE 

FM_PS_COMPATIBILITY_BUS B25 A25 PWRGD_PS_PWROK 

ʊʘʙʣʠʮʘ 31. ʈʘʩʧʠʥʦʚʢʘ ʨʘʟʲʸʤʘ ʦʩʥʦʚʥʦʛʦ ʧʠʪʘʥʠʷ (ʩʣʦʪ 2) (çMAIN PWR 2è) 

ɺʠʜ ʩʠʛʥʘʣʘ ʅʦʤʝʨ ʢʦʥʪʘʢʪʘ ɺʠʜ ʩʠʛʥʘʣʘ 

GROUND B1 A1 GROUND 

GROUND B2 A2 GROUND 

GROUND B3 A3 GROUND 

GROUND B4 A4 GROUND 

GROUND B5 A5 GROUND 

GROUND B6 A6 GROUND 

GROUND B7 A7 GROUND 

GROUND B8 A8 GROUND 

GROUND B9 A9 GROUND 

P12V B10 A10 P12V 

P12V B11 A11 P12V 

P12V B12 A12 P12V 

P12V B13 A13 P12V 

P12V B14 A14 P12V 
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ɺʠʜ ʩʠʛʥʘʣʘ ʅʦʤʝʨ ʢʦʥʪʘʢʪʘ ɺʠʜ ʩʠʛʥʘʣʘ 

P12V B15 A15 P12V 

P12V B16 A16 P12V 

P12V B17 A17 P12V 

P12V B18 A18 P12V 

P3V3_AUX: PU_PS2FRU_A0 B19 A19 SMB_PMBUS_DATA_R 

P3V3_AUX: PD_PS2_FRU_A1 B20 A20 SMB_PMBUS_CLK_R 

P12V_SʊBY B21 A21 FM_PS_EN_PSU_N 

FM_PS_CR1 B22 A22 IRQ_SML1_PMBUS_ALERTR3_N 

P12V_SHARE B23 A23 ISENSE_P12V_SENSE_RTN 

TP_2_B24 B24 A24 ISENSE_P12V_SENSE 

FM_PS_COMPATIBILITY_BUS B25 A25 PWRGD_PS_PWROK 

4.21.3. ʈʘʟʲʸʤ ʧʠʪʘʥʠʷ ʦʙʲʝʜʠʥʠʪʝʣʴʥʦʡ ʧʣʘʪʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 
çʛʦʨʷʯʝʡè ʟʘʤʝʥʳ 

ʅʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʠʤʝʝʪʩʷ ʦʜʠʥ ʙʝʣʳʡ 2Ĭ6-ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʲʝʤ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʠ 
ʧʦʜʢʣʶʯʝʥʠʠ ʢʘʙʝʣʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʠʪʘʥʠʝ ʜʣʷ ʦʙʲʝʜʠʥʠʪʝʣʴʥʳʭ ʧʣʘʪ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 
çʛʦʨʷʯʝʡè ʟʘʤʝʥʳ. ʅʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʵʪʦʪ ʨʘʟʲʸʤ ʦʙʳʯʥʦ ʧʦʤʝʯʝʥ ʢʘʢ çHSBP PWRè. ɺ 
ʪʘʙʣʠʮʝ 32 ʧʨʠʚʝʜʝʥʘ ʨʘʩʧʠʥʦʚʢʘ ʜʘʥʥʦʛʦ ʨʘʟʲʸʤʘ, ʘ ʥʘ ʨʠʩʫʥʢʝ 4-38 ʫʢʘʟʘʥʦ ʝʛʦ 
ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ (ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ ʦʚʘʣʦʤ). 
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ʈʠʩʫʥʦʢ 4-38. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʲʸʤʘ HSBP PWR ʥʘ ʧʣʘʪʝ 

ʊʘʙʣʠʮʘ 32. ʈʘʩʧʠʥʦʚʢʘ ʨʘʟʲʸʤʘ ʧʠʪʘʥʠʷ ʦʙʲʝʜʠʥʠʪʝʣʴʥʦʡ ʧʣʘʪʳ çHSBP PWRè 

ɺʠʜ ʩʠʛʥʘʣʘ ʅʦʤʝʨ ʢʦʥʪʘʢʪʘ ɺʠʜ ʩʠʛʥʘʣʘ 

GND 1 7 P12V_240VA3 

GND 2 8 P12V_240VA3 

GND 3 9 P12V_240VA2 

GND 4 10 P12V_240VA2 

GND 5 11 P12V_240VA1 

GND 6 12 P12V_240VA1 

4.21.4. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʟʲʸʤʳ ʧʠʪʘʥʠʷ ʥʘ 12 ɺ ʜʣʷ ʧʝʨʝʭʦʜʥʦʡ 
ʧʣʘʪʳ 

ʅʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʝʩʪʴ ʜʚʘ ʙʝʣʳʭ 2Ĭ2-ʢʦʥʪʘʢʪʥʳʭ ʨʘʟʲʸʤʘ ʧʠʪʘʥʠʷ ʩ ʤʘʨʢʠʨʦʚʢʦʡ 
çOPT_12V_PWRè, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʠʪʘʥʠʝ ʚ 12 ɺ ʜʣʷ ʤʦʱʥʳʭ 
ʧʣʘʪ ʨʘʩʰʠʨʝʥʠʷ (ʨʘʡʟʝʨ-ʢʘʨʪ) PCIe x16 (ʚʠʜʝʦ, GPGPU, ʩʦʧʨʦʮʝʩʩʦʨʘ IntelÈ Xeon PhiÊ), 
ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʠʪʘʥʠʶ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʶʪ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 75 ɺʪ, 
ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʨʘʟʲʸʤʦʤ ʜʣʷ ʨʘʡʟʝʨ-ʢʘʨʪʳ. ʕʪʠ ʨʘʟʲʸʤʳ ʚʳʜʝʣʝʥʳ ʞʸʣʪʳʤʠ ʢʨʫʞʢʘʤʠ 
ʥʘ ʨʠʩʫʥʢʝ 4-39, ʘ ʥʠʞʝ ʜʘʥʘ ʪʘʙʣʠʮʘ ʠʭ ʨʘʩʧʠʥʦʚʢʠ. 
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ʈʠʩʫʥʦʢ 4-39. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʲʸʤʦʚ HSBP PWR ʥʘ ʧʣʘʪʝ 

ɺʠʜ ʩʠʛʥʘʣʘ ʅʦʤʝʨ ʢʦʥʪʘʢʪʘ ɺʠʜ ʩʠʛʥʘʣʘ 

P12V 3 1 GROUND 

P12V 4 2 GROUND 

ʂʘʙʝʣʴ ʦʪ ʵʪʠʭ ʨʘʟʲʸʤʦʚ ʤʦʞʥʦ ʧʨʦʣʦʞʠʪʴ ʢ ʨʘʟʲʸʤʫ ʧʠʪʘʥʠʷ ʥʘ ʜʘʥʥʦʡ ʧʣʘʪʝ 
ʨʘʩʰʠʨʝʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʟʲʸʤʘ ʩʦʩʪʘʚʣʷʝʪ 
225 ɺʪ, ʥʦ ʦʥʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʘ ʜʦʩʪʫʧʥʦʡ ʤʦʱʥʦʩʪʴʶ, ʦʙʝʩʧʝʯʠʚʘʝʤʦʡ ʙʣʦʢʦʤ ʧʠʪʘʥʠʷ, 
ʠ ʦʙʱʝʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʴʶ ʜʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ 
ʙʶʜʞʝʪ ʤʦʱʥʦʩʪʠ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 
ʜʦʩʪʫʧʥʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʣʶʙʳʭ ʢʘʨʪ ʨʘʩʰʠʨʝʥʠʷ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ ʥʘ 12 ɺ (ʨʠʩ. 
4-40). ɼʘʥʥʳʡ ʢʘʙʝʣʴ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʘʢ 6-, ʪʘʢ ʠ 8-ʢʦʥʪʘʢʪʥʳʝ ʨʘʟʲʸʤʳ ʧʠʪʘʥʠʷ 12 
ɺ AUX, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʧʣʘʪʘʭ ʨʘʩʰʠʨʝʥʠʷ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ. 



ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ QSRV E-R/P-R 

ʆʧʠʩʘʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ  

98 

 

 

 

ʈʠʩʫʥʦʢ 4-40. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ ʥʘ 12 ɺ 

4.22. ʄʘʨʢʠʨʦʚʢʘ ʠ ʨʘʟʲʸʤʳ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

4.22.1. ʆʙʟʦʨ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʠ ʢʥʦʧʦʢ ʫʧʨʘʚʣʝʥʠʷ 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʲʸʤʦʚ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ 
ʵʪʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʠ ʨʘʟʚʦʜʢʘ ʢʦʥʪʘʢʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ 
ʨʘʟʲʸʤʘ. 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʢʥʦʧʦʢ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʚʝʪʦʜʠʦʜʦʚ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʚʘ 
ʚʘʨʠʘʥʪʘ ʨʘʟʲʸʤʘ: 30-ʢʦʥʪʘʢʪʥʳʡ SSI-ʩʦʚʤʝʩʪʠʤʳʡ ʨʘʟʲʸʤ ʩ ʤʘʨʢʠʨʦʚʢʦʡ 
çFRONT_PANELè ʠ ʩʧʝʮʠʘʣʴʥʳʡ 30-ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʲʸʤ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩ ʤʘʨʢʠʨʦʚʢʦʡ 
çSTORAGE_FPè, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4-41: 

 

ʈʠʩʫʥʦʢ 4-41. ɺʘʨʠʘʥʪʳ ʨʘʟʲʸʤʦʚ 
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ʅʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ: 

 

ʈʠʩʫʥʦʢ 4-42. ʇʝʨʝʜʥʷʷ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 

1. ʂʥʦʧʢʘ ʧʠʪʘʥʠʷ. 

2. ʂʥʦʧʢʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʝʨʚʝʨʘ. 

3. ʂʥʦʧʢʘ ʩʙʨʦʩʘ ʩʠʩʪʝʤʳ (ʫʪʦʧʣʝʥʘ). 

4. ʉʚʝʪʦʜʠʦʜ ʩʦʩʪʦʷʥʠʷ ʩʝʨʚʝʨʘ (ʟʝʣʝʥʳʡ). 

5. ʉʚʝʪʦʜʠʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʝʨʚʝʨʘ (ʩʠʥʠʡ). 

6. ʀʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ (ʢʨʘʩʥʳʡ). 

7. ʀʥʜʠʢʘʪʦʨ ʘʢʪʠʚʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ (ʦʨʘʥʞʝʚʳʡ). 

8. ʀʥʜʠʢʘʪʦʨ ʩʝʪʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ (2 ʞʸʣʪʳʭ). 
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ʊʘʙʣʠʮʘ 33. ʈʘʩʧʠʥʦʚʢʘ ʦʙʦʠʭ ʪʠʧʦʚ 30-ʢʦʥʪʘʢʪʥʳʭ ʨʘʟʲʸʤʦʚ ʦʜʠʥʘʢʦʚʘ 

ɺʠʜ ʩʠʛʥʘʣʘ ʅʦʤʝʨ 
ʢʦʥʪʘʢʪʘ 

ɺʠʜ ʩʠʛʥʘʣʘ 

P3V3_AUX 1 2 P3V3_AUX 

KEY ï 4 P5V_SʊBY 

FP_PWR_LED_BUF_R_N 5 6 FP_ID_LED_BUF_R_N 

P3V3 7 8 FP_LED_STATUS_GREEN_R_N 

LED_HDD_ACTIVITY_R_N 9 10 FP_LED_STATUS_AMBER_R_N 

FP_PWR_BTN_N 11 12 LED _NIC_LINK0_ACT_FP_N 

GROUND 13 14 LED _NIC_LINK0_LNKUP_FP_N 

FP_RST_BTN_R_N 15 16 SMB_SENSOR_3V3SʊBY_DATA_R0 

GROUND 17 18 SMB_SENSOR_3V3SʊBY_CLK 

FP_ID_BTN_R_N 19 20 FP_CHASSIS_INTRUSION 

PU_FM_SIO_TEMP_SENSOR 21 22 LED_NIC_LINK1_ACT_FP_N 

FP_NMI_BTN_R_N 23 24 LED_NIC_LINK1_LNKUP_FP_N 

KEY ï ï KEY 

LED_NIC_LINK2_ACT_FP_N 27 28 LED_NIC_LINK3_ACT_FP_N 

LED_NIC_LINK2_LNKUP_FP_N 29 30 LED_NIC_LINK3_LNKUP_FP_N 

4.22.2. ʌʫʥʢʮʠʠ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʠ ʢʥʦʧʦʢ ʫʧʨʘʚʣʝʥʠʷ 

4.22.2.1. ʂʥʦʧʢʘ ʠ ʩʚʝʪʦʜʠʦʜʳ ʧʠʪʘʥʠʷ/ʩʧʷʱʝʛʦ ʨʝʞʠʤʘ 

ʂʥʦʧʢʘ ʧʦʜʘʯʠ ʠ ʚʳʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʨʘʙʦʪʘʝʪ ʪʘʢʞʝ ʠ ʢʘʢ ʢʥʦʧʢʘ ʧʝʨʝʭʦʜʘ ʚ ʩʧʷʱʠʡ 
ʨʝʞʠʤ, ʝʩʣʠ ʦʥʘ ʚʢʣʶʯʝʥʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʩʦʚʤʝʩʪʠʤʦʡ ʩ ACPI. ʅʘʞʘʪʠʝ ʵʪʦʡ 
ʢʥʦʧʢʠ ʦʪʧʨʘʚʣʷʝʪ ʩʠʛʥʘʣ ʥʘ ʚʩʪʨʦʝʥʥʳʡ BMC, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʠʣʠ ʚʳʢʣʶʯʘʝʪ ʩʠʩʪʝʤʫ. 
ʉʚʝʪʦʜʠʦʜ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʮʚʝʪʥʳʤ ʠ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʦʩʪʦʷʥʠʷ 
ʠʥʜʠʢʘʪʦʨʘ (ʊʘʙʣʠʮʘ 34). 
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ʊʘʙʣʠʮʘ 34. ʉʦʩʪʦʷʥʠʷ ʠʥʜʠʢʘʪʦʨʘ 

ʈʝʞʠʤ ʀʥʜʠʢʘʪʦʨ ʇʠʪʘʥʠʝ ʉʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ 

Non-
ACPI 

ʅʝ ʛʦʨʠʪ ʅʝʪ ʇʠʪʘʥʠʝ ʩʠʩʪʝʤʳ ʦʪʢʣʶʯʝʥʦ, ʘ BIOS ʥʝ 
ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʣ ʥʘʙʦʨ ʤʠʢʨʦʩʭʝʤ 

ʛʦʨʠʪ ɽʩʪʴ ʉʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ 

ACPI ʅʝ ʛʦʨʠʪ S5 ʇʨʝʢʨʘʱʝʥʘ ʧʦʜʘʯʘ ʧʠʪʘʥʠʷ, ʦʧʝʨʘʮʠʦʥʥʘʷ 
ʩʠʩʪʝʤʘ ʥʝ ʫʩʧʝʣʘ ʩʦʭʨʘʥʠʣʘ ʠʥʬʦʨʤʘʮʠʠ 

ʛʦʨʠʪ S0 ʉʠʩʪʝʤʘ ʠ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʧʫʱʝʥʳ ʠ 
ʨʘʙʦʪʘʶʪ 

4.22.2.2. ʂʥʦʧʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩʠʩʪʝʤʳ ʠ ʧʦʜʜʝʨʞʢʘ ʩʚʝʪʦʜʠʦʜʦʚ 

ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ ʩʠʩʪʝʤʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʚʢʣʶʯʘʝʪ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʠ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ 
ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ. ʆʙʘ ʩʚʝʪʦʜʠʦʜʘ ʠʤʝʶʪ ʩʠʥʝʝ ʩʚʝʯʝʥʠʝ. ʉʚʝʪʦʜʠʦʜʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤʳ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʝʨʚʝʨʘ ʚ ʦʜʥʦʡ ʩʪʦʡʢʝ ʩ 
ʘʥʘʣʦʛʠʯʥʳʤʠ ʩʝʨʚʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʉʚʝʪʦʜʠʦʜ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩʠʩʪʝʤʳ ʪʘʢʞʝ ʤʦʞʥʦ 
ʚʢʣʶʯʘʪʴ ʠ ʚʳʢʣʶʯʘʪʴ ʫʜʘʣʸʥʥʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ IPMI çʀʜʝʥʪʠʬʠʢʘʮʠʷ ʰʘʩʩʠè, 
ʢʦʪʦʨʘʷ ʟʘʩʪʘʚʣʷʝʪ ʩʚʝʪʦʜʠʦʜ ʤʠʛʘʪʴ ʚ ʪʝʯʝʥʠʝ 15 ʩʝʢʫʥʜ. 

4.22.2.3. ʂʥʦʧʢʘ ʩʙʨʦʩʘ ʩʠʩʪʝʤʳ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʩʙʨʦʩʘ (Reset) ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʟʘʛʨʫʟʢʘ ʠ ʧʦʚʪʦʨʥʘʷ 
ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ. 

4.22.2.4. ʇʦʜʜʝʨʞʢʘ ʜʘʪʯʠʢʘ ʚʩʢʨʳʪʠʷ NMI 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ NMI ʩʝʨʚʝʨ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʘ BMC ʚʳʜʘʝʪ ʥʝʤʘʩʢʠʨʫʝʤʦʝ 
ʧʨʝʨʳʚʘʥʠʝ (NMI) ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʨʘʩʩʠʨʦʚʦʢ ʠ ʜʘʤʧʦʚ ʷʜʨʘ ʠʟ 
ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ BMC ʩʛʝʥʝʨʠʨʦʚʘʣ NMI, BMC ʥʝ ʛʝʥʝʨʠʨʫʝʪ ʜʨʫʛʦʡ 
NMI ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʠʩʪʝʤʘ ʥʝ ʙʫʜʝʪ ʩʙʨʦʰʝʥʘ ʠʣʠ ʥʝ ʙʫʜʝʪ ʦʪʢʣʶʯʝʥʦ ʧʠʪʘʥʠʝ. 
ʉʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʟʘʩʪʘʚʣʷʶʪ BMC ʛʝʥʝʨʠʨʦʚʘʪʴ ʠʤʧʫʣʴʩ NMI: 

¶ ʇʦʣʫʯʝʥʠʝ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʰʘʩʩʠ ʜʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 
ʧʨʝʨʳʚʘʥʠʷ. ʕʪʘ ʢʦʤʘʥʜʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʷ ʚ SEL. 

¶ ʀʩʪʝʯʝʥʠʝ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʜʦ ʠʩʪʝʯʝʥʠʷ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ 
ʩ ʚʢʣʶʯʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ NMI/ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʝʨʳʚʘʥʠʷ ʜʦ ʠʩʪʝʯʝʥʠʷ 
ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ. 

ʇʦʚʝʜʝʥʠʝ BMC ʚ ʦʪʥʦʰʝʥʠʠ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʦʚ NMI ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʡ ʧʦʢʘʟʘʥʦ ʚ 
ʪʘʙʣʠʮʝ 35: 
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ʊʘʙʣʠʮʘ 35. ʇʦʚʝʜʝʥʠʝ BMC ʚ ʦʪʥʦʰʝʥʠʠ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʦʚ NMI ʠ ʨʝʛʠʩʪʨʘʮʠʠ 
ʩʦʙʳʪʠʡ 

ʇʨʠʯʠʥʥʦʝ ʩʦʙʳʪʠʝ  NMI 

ɻʝʥʝʨʘʮʠʷ 
ʩʠʛʥʘʣʦʚ 

ʇʦʜʜʝʨʞʢʘ ʨʝʛʠʩʪʨʘʮʠʠ 
ʩʦʙʳʪʠʡ ʜʘʪʯʠʢʘ 
ʧʨʝʨʳʚʘʥʠʷ ʧʝʨʝʜʥʝʡ 
ʧʘʥʝʣʠ 

ʂʦʤʘʥʜʘ ʫʧʨʘʚʣʝʥʠʷ ʰʘʩʩʠ (ʠʤʧʫʣʴʩʥʦʝ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʧʨʝʨʳʚʘʥʠʝ) 

X ï 

ʅʘʞʘʪʘ ʢʥʦʧʢʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʝʨʳʚʘʥʠʷ 
ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ 

X X 

ʀʩʪʝʯʝʥʠʝ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʩʪʦʨʦʞʝʚʦʛʦ 
ʪʘʡʤʝʨʘ ʜʦ ʠʩʪʝʯʝʥʠʷ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʩ 
ʜʝʡʩʪʚʠʝʤ NMI/ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʝʨʳʚʘʥʠʷ 

X X 

4.22.2.5. ʀʥʜʠʢʘʪʦʨ ʘʢʪʠʚʥʦʩʪʠ ʩʝʪʝʚʦʡ ʢʘʨʪʳ 

ʅʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪʩʷ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʘʢʪʠʚʥʦʩʪʠ ʢʘʞʜʦʡ 
ʚʩʪʨʦʝʥʥʦʡ ʩʝʪʝʚʦʡ ʢʘʨʪʳ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʩʝʪʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩʚʝʪʦʜʠʦʜ ʛʦʨʠʪ 
ʥʝʧʨʝʨʳʚʥʦ. ʉʚʝʪʦʜʠʦʜ ʥʘʯʠʥʘʝʪ ʤʠʛʘʪʴ, ʢʘʢ ʪʦʣʴʢʦ ʧʨʦʠʩʭʦʜʠʪ ʩʝʪʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʩʦ 
ʩʢʦʨʦʩʪʴʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʲʸʤʫ ʧʨʦʠʩʭʦʜʷʱʝʡ ʩʝʪʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʀʥʜʠʢʘʪʦʨʳ ʚ 
ʙʘʟʦʚʦʡ ʩʙʦʨʢʝ ʧʣʘʪʳ ʚʳʚʦʜʷʪʩʷ ʩ ʩʝʪʝʚʳʭ ʧʦʨʪʦʚ NIC1 ʠ NIC2. 

4.22.2.6. ʉʚʝʪʦʜʠʦʜʳ ʘʢʪʠʚʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ 

ʉʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʘʢʪʠʚʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʫʢʘʟʳʚʘʝʪ 
ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʥʘʢʦʧʠʪʝʣʷ ʦʪ ʚʩʪʨʦʝʥʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʭʨʘʥʝʥʠʷ. ʅʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ 
ʪʘʢʞʝ ʠʤʝʝʪʩʷ 2-ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʲʸʤ, ʧʦʤʝʯʝʥʥʳʡ ʢʘʢ çHDD_Activityè, ʧʦʟʚʦʣʷʶʱʠʡ 
ʧʦʜʢʣʶʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ, ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʢʦʪʦʨʳʭ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʵʪʦʪ ʞʝ 
ʠʥʜʠʢʘʪʦʨ. 

4.22.2.7. ʉʚʝʪʦʜʠʦʜʳ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 

ʉʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ð ʦʜʥʦʮʚʝʪʥʳʡ (ʟʝʣʸʥʳʡ) ʩʚʝʪʦʜʠʦʜ, 
ʧʦʢʘʟʳʚʘʶʱʠʡ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʝʨʚʝʨʥʦʡ ʩʠʩʪʝʤʳ. ʋ ʜʘʥʥʦʡ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ 
ʠʤʝʝʪʩʷ ʜʚʘ ʪʘʢʠʭ ʠʥʜʠʢʘʪʦʨʘ: ʦʜʠʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʜʨʫʛʦʡ 
ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʟʘʜʥʝʡ ʢʨʦʤʢʝ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ. ʆʙʘ ʩʚʝʪʦʜʠʦʜʘ ʩʚʷʟʘʥʳ ʚʤʝʩʪʝ ʠ 
ʧʦʢʘʟʳʚʘʶʪ ʦʜʠʥʘʢʦʚʦʝ ʩʦʩʪʦʷʥʠʝ. ʉʦʩʪʦʷʥʠʝ ʠʥʜʠʢʘʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʷʝʪʩʷ ʚʩʪʨʦʝʥʥʦʡ ʧʦʜʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʪʬʦʨʤʦʡ. 

4.23. ʈʘʟʲʸʤʳ ʩʠʩʪʝʤʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ 

ʉʝʨʚʝʨʥʘʷ ʧʣʘʪʘ ʩʧʦʩʦʙʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦ ʰʝʩʪʠ ʩʠʩʪʝʤʥʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ. ʂʘʞʜʳʡ 
ʩʠʩʪʝʤʥʳʡ ʚʝʥʪʠʣʷʪʦʨ ʚʢʣʶʯʘʝʪ ʧʘʨʫ ʨʘʟʲʸʤʦʚ ʜʣʷ ʚʝʥʪʠʣʷʪʦʨʦʚ: 10-ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʲʸʤ 
ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʜʚʫʭʨʦʪʦʨʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʩ ʢʘʙʝʣʝʤ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʩʠʩʪʝʤʥʳʭ 
ʢʦʥʬʠʛʫʨʘʮʠʷʭ 1U; ʠ ʨʘʟʲʸʤ 2Ĭ3-ʢʦʥʪʘʢʪʥʳʡ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʦʜʥʦʨʦʪʦʨʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ 
ʩ ʛʦʨʷʯʝʡ ʟʘʤʝʥʦʡ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʩʠʩʪʝʤʳ 2U. ʆʜʥʦʚʨʝʤʝʥʥʦʝ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʠʭ ʪʠʧʦʚ ʨʘʟʲʸʤʦʚ ʚʝʥʪʠʣʷʪʦʨʦʚ ʜʣʷ ʣʶʙʦʡ ʟʘʜʘʥʥʦʡ ʧʘʨʳ ʩʠʩʪʝʤʥʳʭ 
ʚʝʥʪʠʣʷʪʦʨʦʚ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ. 

ʅʘ ʨʠʩʫʥʢʝ 4-43 ʧʦʢʘʟʘʥʘ ʦʨʠʝʥʪʘʮʠʷ ʰʪʳʨʴʢʦʚʦʛʦ 10-ʪʠ ʢʦʥʪʘʢʪʥʦʛʦ ʨʘʟʲʸʤʘ 
ʜʚʫʭʨʦʪʦʨʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʢʨʝʧʣʝʥʠʝʤ, ʘ ʚ ʪʘʙʣʠʮʝ 36 ʝʛʦ ʨʘʩʧʠʥʦʚʢʘ: 

 

ʈʠʩʫʥʦʢ 4-43. ʆʨʠʝʥʪʘʮʠʷ ʰʪʳʨʴʢʦʚʦʛʦ 10-ʪʠ ʢʦʥʪʘʢʪʥʦʛʦ ʨʘʟʲʸʤʘ ʜʚʫʭʨʦʪʦʨʥʦʛʦ 
ʚʝʥʪʠʣʷʪʦʨʘ 

ʊʘʙʣʠʮʘ 36. ʈʘʩʧʠʥʦʚʢʘ ʰʪʳʨʴʢʦʚʦʛʦ 10-ʪʠ ʢʦʥʪʘʢʪʥʦʛʦ ʨʘʟʲʸʤʘ ʜʚʫʭʨʦʪʦʨʥʦʛʦ 
ʚʝʥʪʠʣʷʪʦʨʘ 

ɺʠʜ ʩʠʛʥʘʣʘ ˉ ʢʦʥʪʘʢʪʘ 

LED_FAN 10 

LED_FAN_FAULT 9 

SYS FAN PRSNT 8 

GROUND 7 

GROUND 6 

FAN_TACH_# 5 

P12V_FAN 4 

P12V_FAN 3 

FAN PWM 2 

FAN_TACH_#+1 1 

ʅʘ ʩʣʝʜʫʶʱʠʭ ʨʠʩʫʥʢʝ 4-44 ʠ ʪʘʙʣʠʮʝ 37 ʧʦʢʘʟʘʥʘ ʦʨʠʝʥʪʘʮʠʷ ʢʦʥʪʘʢʪʦʚ 6-ʢʦʥʪʘʢʪʥʦʛʦ 
ʨʘʟʲʸʤʘ ʚʝʥʪʠʣʷʪʦʨʘ ʜʣʷ ʛʦʨʷʯʝʡ ʟʘʤʝʥʳ ʠ ʠʭ ʨʘʩʧʠʥʦʚʢʘ: 
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ʈʠʩʫʥʦʢ 4-44. ʆʨʠʝʥʪʘʮʠʷ ʢʦʥʪʘʢʪʦʚ 6-ʢʦʥʪʘʢʪʥʦʛʦ ʨʘʟʲʸʤʘ ʚʝʥʪʠʣʷʪʦʨʘ 

ʊʘʙʣʠʮʘ 37. ʈʘʩʧʠʥʦʚʢʘ ʢʦʥʪʘʢʪʦʚ 6-ʢʦʥʪʘʢʪʥʦʛʦ ʨʘʟʲʸʤʘ ʚʝʥʪʠʣʷʪʦʨʘ 

ɺʠʜ ʩʠʛʥʘʣʘ ˉ ʢʦʥʪʘʢʪʘ ɺʠʜ ʩʠʛʥʘʣʘ 

GROUND 1 2 P12V FAN 

FAN TACH 3 4 FAN PWM 

SYS FAN PRSNT 5 6 LED FAN FAULT 

ʅʘ ʩʣʝʜʫʶʱʠʭ ʨʠʩʫʥʢʝ 4-45 ʠ ʪʘʙʣʠʮʝ 38 ʧʦʢʘʟʘʥʘ ʦʨʠʝʥʪʘʮʠʷ ʢʦʥʪʘʢʪʦʚ 4-ʢʦʥʪʘʢʪʥʦʛʦ 
ʨʘʟʲʸʤʘ ʚʝʥʪʠʣʷʪʦʨʘ ʜʣʷ ʛʦʨʷʯʝʡ ʟʘʤʝʥʳ ʠ ʠʭ ʨʘʩʧʠʥʦʚʢʘ: 

ʊʘʙʣʠʮʘ 38. ʈʘʩʧʠʥʦʚʢʘ ʢʦʥʪʘʢʪʦʚ 4-ʢʦʥʪʘʢʪʥʦʛʦ ʨʘʟʲʸʤʘ ʚʝʥʪʠʣʷʪʦʨʘ 

ɺʠʜ ʩʠʛʥʘʣʘ ˉ ʢʦʥʪʘʢʪʘ ɺʠʜ ʩʠʛʥʘʣʘ 

GROUND 1 2 P12V FAN 

FAN TACH 3 4 FAN PWM 

 

ʈʠʩʫʥʦʢ 4-45. ʆʨʠʝʥʪʘʮʠʷ ʢʦʥʪʘʢʪʦʚ 4-ʢʦʥʪʘʢʪʥʦʛʦ ʨʘʟʲʸʤʘ ʚʝʥʪʠʣʷʪʦʨʘ 
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ʂʘʞʜʳʡ ʨʘʟʲʸʤ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʠ ʫʧʨʘʚʣʷʝʪʩʷ ʚʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ 
ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʳ. ʅʘ ʧʣʘʪʝ ʢʘʞʜʘʷ ʧʘʨʘ ʨʘʟʲʸʤʦʚ ʩʠʩʪʝʤʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʧʦʤʝʯʝʥʘ 
çSYS_FAN #è, ʛʜʝ # ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʦʪ 1 ʜʦ 6. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʘʞʜʦʛʦ ʨʘʟʲʸʤʘ ʩʠʩʪʝʤʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʥʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʧʦʢʘʟʘʥʦ ʥʘ 
ʨʠʩʫʥʢʝ 4-46. 

 

ʈʠʩʫʥʦʢ 4-46. ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʘʞʜʦʛʦ ʨʘʟʲʸʤʘ ʩʠʩʪʝʤʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʥʘ ʩʝʨʚʝʨʥʦʡ 
ʧʣʘʪʝ 

4.24. ʂʦʥʥʝʢʪʦʨʳ ʫʧʨʘʚʣʝʥʠʷ 

ʅʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʲʸʤʦʚ ʠʥʪʝʨʬʝʡʩʘ ʫʧʨʘʚʣʝʥʠʷ. 

ʅʠʞʝ ʚ ʪʘʙʣʠʮʘʭ 37ï39 ʜʘʥʘ ʨʘʩʧʠʥʦʚʢʘ ʨʘʟʲʸʤʦʚ I2C ʦʙʲʝʜʠʥʠʪʝʣʴʥʦʡ ʧʣʘʪʳ ʩ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʛʦʨʷʯʝʡ ʟʘʤʝʥʳ: 

ʊʘʙʣʠʮʘ 39. 3-ʢʦʥʪʘʢʪʥʳʡ, SMBUS (J5C3) 

ˉ ʢʦʥʪʘʢʪʘ ʉʠʛʥʘʣ 

1 SDA 

2 Ground 

3 SCL 

ʊʘʙʣʠʮʘ 40. 4-ʢʦʥʪʘʢʪʥʳʡ SMBUS (J1K1) 

ˉ ʢʦʥʪʘʢʪʘ ʉʠʛʥʘʣ 

1 SDA 

2 Ground 

3 SCL 

4 RST_PCIE_SSD_PERST 
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ʊʘʙʣʠʮʘ 41. IPMB ï SMBUS 4-ʢʦʥʪʘʢʪʥʳʡ (J1C3) 

ˉ ʢʦʥʪʘʢʪʘ ʉʠʛʥʘʣ 

1 CMOS_SDA 

2 Ground 

3 CMOS_SCL 

4 P5V_AUX 

ʅʘ ʨʠʩʫʥʢʝ 4-47 ʧʦʢʘʟʘʥʦ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʧʣʘʪʝ: 

 

 

 

ʈʠʩʫʥʦʢ 4-47. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʘʟʲʸʤʦʚ I2C ʦʙʲʝʜʠʥʠʪʝʣʴʥʦʡ ʧʣʘʪʳ 
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4.25. ɹʘʟʦʚʳʝ ʠ ʨʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

4.25.1. ʆʙʟʦʨ ʙʘʟʦʚʳʭ ʠ ʨʘʩʰʠʨʝʥʥʳʭ ʬʫʥʢʮʠʡ 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ BMC ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʘʟʦʚʳʝ ʠ ʨʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 
ʩʝʨʚʝʨʦʤ. ɹʘʟʦʚʳʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʥʳ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʈʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʠ 
ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ 
ʢʣʶʯʘ. ʂʣʶʯ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʦʝʜʠʥʠʪʝʣʴ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ (ʚʳʜʝʣʝʥʦ 
ʢʨʘʩʥʳʤ): 

 

ʈʠʩʫʥʦʢ 4-48. ʉʦʝʜʠʥʠʪʝʣʴ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʢʣʶʯʘ 

ʇʦ ʚʦʧʨʦʩʘʤ ʧʨʠʦʙʨʝʪʝʥʠʷ ʢʣʶʯʘ ʦʙʨʘʱʘʡʪʝʩʴ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ʢʦʤʧʘʥʠʠ QTECH. 

ʂʦʛʜʘ ʧʨʦʰʠʚʢʘ BMC ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ, ʦʥʘ ʧʳʪʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʢʣʶʯʫ. ɽʩʣʠ 
ʧʦʧʳʪʢʘ ʜʦʩʪʫʧʘ ʢ ʢʣʶʯʫ ʫʩʧʝʰʥʘ, BMC ʘʢʪʠʚʠʨʫʝʪ ʨʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʠ. 

ɺ ʪʘʙʣʠʮʝ 42 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʙʘʟʦʚʳʭ ʠ ʨʘʩʰʠʨʝʥʥʳʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʝʨʦʤ: 
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ʊʘʙʣʠʮʘ 42. ʆʙʟʦʨ ʙʘʟʦʚʳʭ ʠ ʨʘʩʰʠʨʝʥʥʳʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʝʨʦʤ 

ʌʫʥʢʮʠʠ ɹʘʟʦʚʳʝ ʈʘʩʰʠʨʝʥʥʳʝ  

ʇʦʜʜʝʨʞʢʘ ʬʫʥʢʮʠʡ IPMI 2.0 X X 

ɺʥʫʪʨʠʩʭʝʤʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ BMC X X 

ʆʙʥʘʨʫʞʝʥʠʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʥʫʪʨʴ ʢʦʨʧʫʩʘ  X 

ʇʦʜʜʝʨʞʢʘ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ X X 

ʇʦʜʜʝʨʞʢʘ ARP/DHCP X X 

ʇʦʜʜʝʨʞʢʘ ʪʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ PECI X X 

ʆʧʦʚʝʱʝʥʠʝ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ  X 

ɺʩʪʨʦʝʥʥʳʡ ʚʝʙ-ʩʝʨʚʝʨ X X 

ʇʦʜʜʝʨʞʢʘ SSH X X 

ɺʩʪʨʦʝʥʥʳʡ KVM X X 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʫʜʘʣʸʥʥʦʝ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ 
ʤʫʣʴʪʠʤʝʜʠʘ 

X X 

ʌʫʥʢʮʠʷ ʫʜʘʣʝʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʠ 
ʧʝʨʝʟʘʛʨʫʟʢʠ 

X X 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʦʨʪʘ IPMI X X 

ʇʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʢʦʥʩʦʣʠ ʯʝʨʝʟ 
LAN (SOL) 

X X 

4.26. ɺʳʜʝʣʝʥʥʳʡ ʧʦʨʪ ʫʧʨʘʚʣʝʥʠʷ IPMI 

ʅʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ ʠʤʝʝʪʩʷ ʚʳʜʝʣʝʥʥʳʡ ʧʦʨʪ ʫʧʨʘʚʣʝʥʠʷ 1 GbE RJ-45. ʇʦʨʪ ʫʧʨʘʚʣʝʥʠʷ 
ʘʢʪʠʚʝʥ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʢʣʶʯʦʤ Intel RMM4 Lite ʠʣʠ ʙʝʟ ʥʝʛʦ. ʅʘ ʨʠʩʫʥʢʝ 4-49 ʥʠʞʝ 
ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʨʪʘ (ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ ʦʚʘʣʦʤ): 
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ʈʠʩʫʥʦʢ 4-49. ɺʳʜʝʣʝʥʥʳʡ ʧʦʨʪ ʫʧʨʘʚʣʝʥʠʷ IPMI 

4.27. ɺʩʪʨʦʝʥʥʳʡ ʚʝʙ-ʩʝʨʚʝʨ 

BMC ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʩʪʨʦʝʥʥʳʡ ʚʝʙ-ʩʝʨʚʝʨ ʠ ʥʘʩʪʨʘʠʚʘʝʤʳʡ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʚʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ BMC. ʕʪʦʪ ʥʘʙʦʨ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʩʝʤʠ ʚʩʪʨʦʝʥʥʳʤʠ ʩʝʪʝʚʳʤʠ ʘʜʘʧʪʝʨʘʤʠ, ʠʤʝʶʱʠʤʠ ʧʦʜʢʣʶʯʝʥʠʝ 
ʫʧʨʘʚʣʝʥʠʷ ʢ BMC, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʳʜʝʣʝʥʥʳʤ ʩʝʪʝʚʳʤ ʘʜʘʧʪʝʨʦʤ ʜʣʷ 
ʫʧʨʘʚʣʝʥʠʷ ʥʘʜʩʪʨʦʡʢʘʤʠ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʚʝʙ-ʩʝʘʥʩʘ 
ʦʪ ʜʚʫʭ ʨʘʟʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʩʪʨʦʝʥʥʳʡ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʩʣʝʜʫʶʱʠʝ ʢʣʠʝʥʪʩʢʠʝ ʚʝʙ-ʙʨʘʫʟʝʨʳ: 

¶ Microsoft Internet Explorer* 

¶ Mozilla Firefox* 

¶ Google Chrome* 

¶ Safari* 

ɺʩʪʨʦʝʥʥʳʡ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʘʜʸʞʥʫʶ ʟʘʱʠʪʫ ð 
ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʰʠʬʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʫ ʙʨʘʥʜʤʘʫʵʨʘ ï ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ 
ʫʜʘʣʝʥʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʩʝʨʚʝʨ ʠ ʫʧʨʘʚʣʷʪʴ ʠʤ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 128-ʙʠʪʥʦʛʦ SSL. ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʩʥʦʚʘʥʘ ʥʘ 
ʠʜʝʥʪʠʬʠʢʘʪʦʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʝ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚʩʪʨʦʝʥʥʳʤ ʚʝʙ-ʩʝʨʚʝʨʦʤ, 
ʘʫʪʝʥʪʠʬʠʮʠʨʫʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʥʘʯʘʪʴ ʚʝʙ-ʩʝʘʥʩ. ɺ ʠʥʪʝʨʬʝʡʩʝ ʚʠʜʥʳ ʚʩʝ 
ʬʫʥʢʮʠʠ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʪʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʧʨʝʱʝʥʳ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʫʜʫʪ ʥʝʘʢʪʠʚʥʳ (ʩʝʨʦʛʦ ʮʚʝʪʘ). 

ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʦʯʢʫ ʟʘʧʫʩʢʘ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʨʘʩʰʠʨʝʥʥʳʭ ʬʫʥʢʮʠʡ, 
ʪʘʢʠʭ ʢʘʢ ʢʣʘʚʠʘʪʫʨʘ, ʚʠʜʝʦ, ʤʳʰʴ (KVM) ʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʘ. ʇʦʩʣʝ 
ʜʦʙʘʚʣʝʥʠʷ ʚ ʤʝʥʶ ʵʪʠʭ ʬʫʥʢʮʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʠʪʴ ʠʥʪʝʨʬʝʡʩ, ʯʪʦʙʳ ʜʘʥʥʳʝ 
ʬʫʥʢʮʠʠ ʩʪʘʣʠ ʘʢʪʠʚʥʳ. 

ɺʩʪʨʦʝʥʥʳʡ ʚʝʙ-ʩʝʨʚʝʨ ʦʪʦʙʨʘʞʘʝʪ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʥʘ ʨʫʩʩʢʦʤ ʠʣʠ ʘʥʛʣʠʡʩʢʦʤ 
ʷʟʳʢʝ. 

ʅʘʙʦʨ ʬʫʥʢʮʠʡ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʝʝ: 

¶ ɺʢʣʶʯʠʪʴ, ʚʳʢʣʶʯʠʪʴ ʠ ʧʝʨʝʟʘʛʨʫʟʠʪʴ ʩʝʨʚʝʨ, ʘ ʪʘʢʞʝ ʧʨʦʩʤʦʪʨʝʪʴ ʪʝʢʫʱʝʝ 
ʩʦʩʪʦʷʥʠʝ ʧʠʪʘʥʠʷ. 
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¶ ʆʪʦʙʨʘʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʝʨʩʠʷʭ BIOS, BMC, ME ʠ SDR. 

¶ ʇʦʢʘʟʳʚʘʪʴ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ. 

¶ ʆʪʦʙʨʘʞʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ IPMI ʯʝʨʝʟ LAN ʢʘʢ ʜʣʷ IPV4, ʪʘʢ 
ʠ ʜʣʷ IPV6. 

¶ ʆʪʦʙʨʘʞʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ (SNMP ʠ SMTP). 

¶ ʆʪʦʙʨʘʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʢʪʠʚʘʭ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʦʜʫʢʪʘ, ʧʣʘʪʳ ʠ ʰʘʩʩʠ. 

¶ ʆʪʦʙʨʘʞʘʪʴ ʜʘʪʯʠʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ BMC (ʠʤʷ, ʩʪʘʪʫʩ, ʪʝʢʫʱʝʝ ʧʦʢʘʟʘʥʠʝ, 
ʚʢʣʶʯʝʥʥʳʝ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ), ʚʢʣʶʯʘʷ ʩʪʘʪʫʩ ʜʘʪʯʠʢʦʚ ʩ ʮʚʝʪʦʚʳʤ ʢʦʜʦʤ. 

¶ ʆʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʜʘʪʯʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʪʠʧʘ ʜʘʪʯʠʢʘ 
(ʥʘʧʨʷʞʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ, ʚʝʥʪʠʣʷʪʦʨ ʠ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ). 

¶ ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʦʚʣʷʪʴ ʜʘʥʥʳʝ ʜʘʪʯʠʢʦʚ ʩ ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʯʘʩʪʦʪʦʡ 
ʦʙʥʦʚʣʝʥʠʷ. 

¶ ʇʨʝʜʦʩʪʘʚʣʷʪʴ ʦʥʣʘʡʥ-ʧʦʤʦʱʴ. 

¶ ʆʪʦʙʨʘʞʘʪʴ/ʦʯʠʩʪʠʪʴ SEL (ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʣʝʛʢʦʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʬʦʨʤʘʪʝ). 

¶ ʇʦʜʜʝʨʞʠʚʘʪʴ ʦʩʥʦʚʥʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʙʨʘʫʟʝʨʳ (Microsoft Internet Explorer* ʠ 
Mozilla Firefox*). 

¶ ɺʳʧʦʣʥʷʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʪʘʡʤ-ʘʫʪ ʩʝʘʥʩʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʩʣʝ ʥʘʩʪʨʘʠʚʘʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʝʨʠʦʜʘ ʙʝʟʜʝʡʩʪʚʠʷ (ʧʦ 
ʫʤʦʣʯʘʥʠʶ ʵʪʦʪ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 30 ʤʠʥʫʪ). 

¶ ʆʙʝʩʧʝʯʠʚʘʪʴ ʚʩʪʨʦʝʥʥʫʶ ʬʫʥʢʮʠʶ ʦʪʣʘʜʢʠ ʧʣʘʪʬʦʨʤʳ, ʧʦʟʚʦʣʷʶʱʫʶ 
ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʠʮʠʠʨʦʚʘʪʴ çʜʘʤʧ ʦʪʣʘʜʢʠè ʚ ʬʘʡʣ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʪʧʨʘʚʠʪʴ ʚ 
Intel. 

¶ ʆʙʝʩʧʝʯʠʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʣʠʮʝʚʫʶ ʧʘʥʝʣʴ ʩ ʪʝʤʠ ʞʝ ʬʫʥʢʮʠʷʤʠ, ʯʪʦ ʠ ʣʦʢʘʣʴʥʘʷ 
ʣʠʮʝʚʘʷ ʧʘʥʝʣʴ. ʆʪʦʙʨʘʞʘʝʤʳʝ ʩʚʝʪʦʜʠʦʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʢʫʱʝʤʫ ʩʦʩʪʦʷʥʠʶ 
ʩʚʝʪʦʜʠʦʜʦʚ ʥʘ ʣʦʢʘʣʴʥʦʡ ʧʘʥʝʣʠ. ʆʪʦʙʨʘʞʘʝʤʳʝ ʢʥʦʧʢʠ (ʥʘʧʨʠʤʝʨ, ʢʥʦʧʢʫ 
ʧʠʪʘʥʠʷ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʣʦʢʘʣʴʥʳʝ ʢʥʦʧʢʠ. 

¶ ʆʪʦʙʨʘʞʘʪʴ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʘ Intel ME. ʆʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʜʘʪʯʠʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ 
ʟʘʛʨʫʞʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ SDR. 

¶ ʉʦʭʨʘʥʷʪʴ SEL ʚ ʬʘʡʣ. 

¶ ʇʨʠʥʫʜʠʪʝʣʴʥʦ ʧʦʜʢʣʶʯʘʪʴ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTPS ʜʣʷ ʙʦʣʴʰʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ. 

¶ ʆʪʦʙʨʘʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʮʝʩʩʦʨʝ ʠ ʧʘʤʷʪʠ, ʜʦʩʪʫʧʥʫʶ ʯʝʨʝʟ IPMI, ʯʝʨʝʟ 
ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ. 

¶ ʋʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝʞʠʤʳ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ IntelÈ Node Manager 
(IntelÈ NM). 

¶ ʆʪʦʙʨʘʞʘʪʴ ʪʝʢʫʱʫʶ ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʫʶ ʩʝʨʚʝʨʦʤ. 

¶ ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʥʘʩʪʨʘʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ VLAN. 

¶ ʇʨʝʜʫʧʨʝʞʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ IP-ʘʜʨʝʩʘ 
ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʣʶʯʝʥʠʶ. 

¶ ɹʣʦʢʠʨʦʚʘʪʴ ʚʭʦʜʳ ʚ ʩʠʩʪʝʤʫ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ 
ʥʝʫʜʘʯʥʳʭ ʧʦʧʳʪʦʢ ʚʭʦʜʘ ʧʦʜʨʷʜ. ʇʝʨʠʦʜ ʙʣʦʢʠʨʦʚʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝʫʜʘʯʥʳʭ 
ʚʭʦʜʦʚ ʚ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʦʝ ʠʥʠʮʠʠʨʫʝʪ ʧʝʨʠʦʜ ʙʣʦʢʠʨʦʚʢʠ, ʥʘʩʪʨʘʠʚʘʶʪʩʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

¶ ʇʨʠʥʫʜʠʪʝʣʴʥʦ ʚʭʦʜʠʪʴ ʚ ʥʘʩʪʨʦʡʢʠ BIOS ʧʨʠ ʧʝʨʝʟʘʛʨʫʟʢʝ (ʫʧʨʘʚʣʝʥʠʝ ʧʠʪʘʥʠʝʤ 
ʩʝʨʚʝʨʘ). 
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¶ ʋʢʘʟʳʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʚʢʣʶʯʝʥʠʠ 
ʧʠʪʘʥʠʷ (POST) ʜʣʷ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʮʠʢʣʦʚ ʟʘʛʨʫʟʢʠ, ʚʢʣʶʯʘʷ ʚʨʝʤʝʥʥʳʝ ʤʝʪʢʠ. 
ɺʨʝʤʝʥʥʳʝ ʤʝʪʢʠ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʢʘʢ ʚʨʝʤʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ POST ʠʣʠ 
ʧʨʝʜʳʜʫʱʝʛʦ ʢʦʜʘ POST. 

¶ ʇʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʥʦʤʝʨʘ ʧʦʨʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 
SMASH, HTTP, HTTPS, KVM, ʟʘʱʠʱʸʥʥʦʛʦ KVM, ʫʜʘʣʸʥʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠ 
ʟʘʱʠʱʸʥʥʳʭ ʫʜʘʣʸʥʥʳʭ ʥʦʩʠʪʝʣʝʡ. 

4.28. ʅʘʙʦʨ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ 

4.28.1. ʂʣʘʚʠʘʪʫʨʘ, ʚʠʜʝʦ, ʤʳʰʴ (KVM) ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ 

ɺʩʪʨʦʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ BMC ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʢʣʘʚʠʘʪʫʨʳ, ʚʠʜʝʦ ʠ ʤʳʰʠ 
(KVM) ʧʦ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ʕʪʘ ʬʫʥʢʮʠʷ ʜʦʩʪʫʧʥʘ ʫʜʘʣʸʥʥʦ ʩʦ ʚʩʪʨʦʝʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʝʨʘ ʚ 
ʚʠʜʝ ʘʧʧʣʝʪʘ Java*. ʕʪʘ ʬʫʥʢʮʠʷ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ IntelÈ RMM4 Lite. ɺ 
ʢʣʠʝʥʪʩʢʦʡ ʩʠʩʪʝʤʝ ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʩʨʝʜʘ ʚʳʧʦʣʥʝʥʠʷ Java (JRE) ʚʝʨʩʠʠ 6.0 
ʠʣʠ ʙʦʣʝʝ ʧʦʟʜʥʝʡ, ʯʪʦʙʳ ʟʘʧʫʩʢʘʪʴ KVM ʠʣʠ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ 
ʤʫʣʴʪʠʤʝʜʠʘ. 

BMC ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʩʪʨʦʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ KVM (ʫʜʘʣʸʥʥʘʷ ʢʦʥʩʦʣʴ), ʢʦʪʦʨʦʝ ʤʦʞʥʦ 
ʟʘʧʫʩʪʠʪʴ ʩ ʫʜʘʣʸʥʥʦʡ ʢʦʥʩʦʣʠ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʝʨʘ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ 
ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʤʳʰʠ ʠ ʢʣʘʚʠʘʪʫʨʳ ʥʘ ʙʘʟʝ USB1.1 ʠʣʠ USB2.0. ʊʘʢʞʝ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʘʥʩ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ KVM (KVM-r) ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝʤ 
ʤʫʣʴʪʠʤʝʜʠʘ (media-r). ʕʪʘ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʠ ʢʣʘʚʠʘʪʫʨʳ, ʚʠʜʝʦ ʠ ʤʳʰʠ ʥʘ ʫʜʘʣʸʥʥʦʤ ʩʝʨʚʝʨʝ, ʢʘʢ ʝʩʣʠ ʙʳ 
ʧʦʣʴʟʦʚʘʪʝʣʴ ʬʠʟʠʯʝʩʢʠ ʥʘʭʦʜʠʣʩʷ ʥʘ ʫʧʨʘʚʣʷʝʤʦʤ ʩʝʨʚʝʨʝ. ʂʦʥʩʦʣʴ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ 
KVM ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʩʢʣʘʜʢʠ ʢʣʘʚʠʘʪʫʨʳ: ʘʥʛʣʠʡʩʢʠʡ, ʛʦʣʣʘʥʜʩʢʠʡ, 
ʬʨʘʥʮʫʟʩʢʠʡ, ʥʝʤʝʮʢʠʡ, ʠʪʘʣʴʷʥʩʢʠʡ, ʨʫʩʩʢʠʡ ʠ ʠʩʧʘʥʩʢʠʡ. 

ʇʝʨʝʥʘʧʨʘʚʣʝʥʠʝ KVM ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʫʥʢʮʠʶ ʧʨʦʛʨʘʤʤʥʦʡ ʢʣʘʚʠʘʪʫʨʳ. ɺʠʨʪʫʘʣʴʥʘʷ 
ʢʣʘʚʠʘʪʫʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʤʠʪʘʮʠʠ ʚʩʝʡ ʢʣʘʚʠʘʪʫʨʳ, ʧʦʜʢʣʶʯʸʥʥʦʡ ʢ ʫʜʘʣʸʥʥʦʡ 
ʩʠʩʪʝʤʝ. ʇʨʦʛʨʘʤʤʥʘʷ ʢʣʘʚʠʘʪʫʨʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʩʢʣʘʜʢʠ: ʘʥʛʣʠʡʩʢʘʷ, 
ʛʦʣʣʘʥʜʩʢʘʷ, ʬʨʘʥʮʫʟʩʢʘʷ, ʥʝʤʝʮʢʘʷ, ʠʪʘʣʴʷʥʩʢʘʷ, ʨʫʩʩʢʘʷ ʠ ʠʩʧʘʥʩʢʘʷ. 

ʌʫʥʢʮʠʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ KVM ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʨʝʰʝʥʠʝ ʚʠʜʝʦ ʜʣʷ 
ʥʘʠʣʫʯʰʝʛʦ ʟʘʭʚʘʪʘ ʵʢʨʘʥʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʠ 
ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʤʳʰʠ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʸʥʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʥʘʩʪʨʘʠʚʘʪʴ 
ʧʨʝʜʟʘʛʨʫʟʦʯʥʫʶ ʧʨʦʮʝʜʫʨʫ POST ʠ ʥʘʩʪʨʦʡʢʫ BIOS ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ BIOS ʠʥʠʮʠʘʣʠʟʠʨʫʝʪ 
ʚʠʜʝʦ. 

ɼʨʫʛʠʝ ʘʪʨʠʙʫʪʳ ʵʪʦʡ ʬʫʥʢʮʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

¶ ʰʠʬʨʦʚʘʥʠʝ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʵʢʨʘʥʘ, ʢʣʘʚʠʘʪʫʨʳ ʠ ʤʳʰʠ; 

¶ ʩʞʘʪʠʝ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʵʢʨʘʥʘ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʳʰʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʆʉ; 

¶ ʧʦʜʜʝʨʞʢʘ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʤʘʢʨʦʩʦʚ ʢʣʘʚʠʘʪʫʨʳ. 

ʌʫʥʢʮʠʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ KVM ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʨʝʰʝʥʠʷ ʠ ʯʘʩʪʦʪʳ 
ʦʙʥʦʚʣʝʥʠʷ: 

¶ 640Ĭ480 ʧʨʠ 60 ɻʮ, 72 ɻʮ, 75 ɻʮ, 85 ɻʮ; 

¶ 800Ĭ600 ʧʨʠ 60 ɻʮ, 72 ɻʮ, 75 ɻʮ, 85 ɻʮ; 

¶ 1024Ĭ768 ʧʨʠ 60 ɻʮ, 72 ɻʮ, 75 ɻʮ, 85 ɻʮ; 

¶ 1152Ĭ864 ʧʨʠ 75 ɻʮ; 

¶ 1280Ĭ800 ʧʨʠ 60 ɻʮ; 
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¶ 1280Ĭ1024 ʧʨʠ 60 ɻʮ; 

¶ 1440Ĭ900 ʧʨʠ 60 ɻʮ; 

¶ 1600Ĭ1200 ʧʨʠ 60 ɻʮ. 

4.28.1.1. ɼʦʩʪʫʧʥʦʩʪʴ 

ʋʜʘʣʸʥʥʳʡ ʩʝʘʥʩ KVM ʜʦʩʪʫʧʝʥ, ʜʘʞʝ ʢʦʛʜʘ ʩʝʨʚʝʨ ʚʳʢʣʶʯʝʥ (ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ). ɺʦ 
ʚʨʝʤʷ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʝʨʚʝʨʘ ʠʣʠ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʟʘʧʫʩʢ 
ʫʜʘʣʝʥʥʦʛʦ ʩʝʘʥʩʘ KVM. ʉʙʨʦʩ BMC, ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʩʙʨʦʩʘ, ʠʥʠʮʠʠʨʦʚʘʥʥʦʛʦ 
ʩʪʦʨʦʞʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ BMC, ʠʣʠ ʩʙʨʦʩʘ BMC ʧʦʩʣʝ ʦʙʥʦʚʣʝʥʠʷ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ BMC, 
ʪʨʝʙʫʝʪ ʧʝʨʝʫʩʪʘʥʦʚʢʠ ʩʝʘʥʩʘ. 

ʉʝʘʥʩʳ KVM ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ ʧʝʨʝʟʘʛʨʫʟʢʝ ʩʠʩʪʝʤʳ, ʥʦ ʥʝ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ. 

4.28.1.2. ʇʨʠʤʝʥʝʥʠʝ 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʩʝʨʚʝʨʘ ʫʜʘʣʝʥʥʳʡ ʩʝʘʥʩ KVM ʦʪʦʙʨʘʞʘʝʪ ʚʝʩʴ ʧʨʦʮʝʩʩ ʟʘʛʨʫʟʢʠ BIOS. 
ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʘʩʪʨʦʡʢʦʡ BIOS, ʠʟʤʝʥʷʪʴ ʠ ʩʦʭʨʘʥʷʪʴ 
ʥʘʩʪʨʦʡʢʠ, ʘ ʪʘʢʞʝ ʚʭʦʜʠʪʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʵʢʨʘʥʘʤʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʇɿʋ. 

4.28.1.3. ʇʨʠʥʫʜʠʪʝʣʴʥʳʡ ʚʭʦʜ ʚ ʥʘʩʪʨʦʡʢʠ BIOS 

ʇʝʨʝʥʘʧʨʘʚʣʝʥʠʝ KVM ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʚʭʦʜʘ ʚ 
ʥʘʩʪʨʦʡʢʫ BIOS. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʝ ʚʦʡʪʠ ʚ ʥʘʩʪʨʦʡʢʠ BIOS ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ, ʯʪʦ 
ʯʘʩʪʦ ʧʨʦʧʫʩʢʘʝʪʩʷ, ʢʦʛʜʘ ʫʜʘʣʝʥʥʘʷ ʢʦʥʩʦʣʴ ʧʝʨʝʥʘʧʨʘʚʣʷʝʪ ʚʠʜʝʦ. 

4.28.2. ʇʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʘ 

ɺʩʪʨʦʝʥʥʳʡ ʚʝʙ-ʩʝʨʚʝʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʷʟʳʢʝ Java ʜʣʷ ʚʢʣʶʯʝʥʠʷ 
ʫʜʘʣʸʥʥʦʛʦ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʤʫʣʴʪʠʤʝʜʠʘ. ɽʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
ʬʫʥʢʮʠʝʡ ʫʜʘʣʸʥʥʦʛʦ KVM ʠʣʠ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. 

ʌʫʥʢʮʠʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʤʫʣʴʪʠʤʝʜʠʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ 
ʩʠʩʪʝʤʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʜʢʣʶʯʘʪʴ ʫʜʘʣʸʥʥʫʶ ʩʨʝʜʫ IDE ʠʣʠ 
USB CD-ROM, ʜʠʩʢʦʚʦʜ ʛʠʙʢʠʭ ʜʠʩʢʦʚ ʠʣʠ ʬʣʝ-hʜʠʩʢ USB ʚ ʢʘʯʝʩʪʚʝ ʫʜʘʣʝʥʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʢ ʩʝʨʚʝʨʫ. ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʫʜʘʣʸʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨʝ 
ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʣʦʢʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʠʣʠ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʚʢʣʶʯʘʷ ʦʧʝʨʘʮʠʦʥʥʳʝ 
ʩʠʩʪʝʤʳ), ʢʦʧʠʨʦʚʘʪʴ ʬʘʡʣʳ, ʦʙʥʦʚʣʷʪʴ BIOS ʠʣʠ ʟʘʛʨʫʞʘʪʴ ʩʝʨʚʝʨ ʩ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ɺ ʩʣʝʜʫʶʱʝʤ ʩʧʠʩʢʝ ʦʧʠʩʘʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʬʫʥʢʮʠʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ 
ʤʫʣʴʪʠʤʝʜʠʘ: 

¶ ʈʘʙʦʪʘ ʫʜʘʣʸʥʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʣʦʢʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ 
ʩʝʨʚʝʨʝ. ʀ ʫʜʘʣʸʥʥʳʝ, ʠ ʣʦʢʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ. 

¶ ɺ ʢʘʯʝʩʪʚʝ ʫʜʘʣʸʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʢ ʩʝʨʚʝʨʫ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʫʩʪʨʦʡʩʪʚʘ IDE 
(CD-ROM, ʜʠʩʢʝʪʳ) ʠʣʠ USB. 

¶ ɺʦʟʤʦʞʥʘ ʟʘʛʨʫʟʢʘ ʚʩʝʭ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʫʜʘʣʸʥʥʦ 
ʧʦʜʢʣʶʯʸʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʟʘʛʨʫʟʢʘ ʩ ʆɹʈɸɿɸ ʜʠʩʢʘ (*.IMG) ʠ ISO-ʬʘʡʣʦʚ 
CD-ROM ʠʣʠ DVD-ROM. 

¶ ʇʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ 
ʢʘʢ ʜʣʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʦʤʧʘʢʪ-ʜʠʩʢʘ, ʪʘʢ ʠ ʜʣʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʛʠʙʢʦʛʦ 
ʜʠʩʢʘ/ʫʩʪʨʦʡʩʪʚʘ USB. ʋʩʪʨʦʡʩʪʚʦ ʢʦʤʧʘʢʪ-ʜʠʩʢʘ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʣʦʢʘʣʴʥʳʤ 
ʜʠʩʢʦʚʦʜʦʤ ʢʦʤʧʘʢʪ-ʜʠʩʢʦʚ, ʣʠʙʦ ʬʘʡʣʦʤ ʦʙʨʘʟʘ ISO; ɼʠʩʢʝʪʘ/USB-ʫʩʪʨʦʡʩʪʚʦ 
ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʣʦʢʘʣʴʥʳʤ ʜʠʩʢʦʚʦʜʦʤ, ʣʠʙʦ ʣʦʢʘʣʴʥʳʤ USB-ʫʩʪʨʦʡʩʪʚʦʤ, ʣʠʙʦ 
ʬʘʡʣʦʤ ʦʙʨʘʟʘ ʜʠʩʢʘ. 
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¶ ʉʝʘʥʩ ʫʜʘʣʸʥʥʦʛʦ ʤʫʣʴʪʠʤʝʜʠʘ ʩʦʭʨʘʥʷʝʪʩʷ, ʜʘʞʝ ʢʦʛʜʘ ʩʝʨʚʝʨ ʚʳʢʣʶʯʝʥ (ʚ 
ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ). ɺʦ ʚʨʝʤʷ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʝʨʚʝʨʘ ʠʣʠ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ 
ʧʠʪʘʥʠʷ ʧʝʨʝʟʘʧʫʩʢ ʩʝʘʥʩʘ ʫʜʘʣʝʥʥʦʛʦ ʥʦʩʠʪʝʣʷ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʉʙʨʦʩ BMC 
(ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʩʙʨʦʩʘ BMC ʧʦʩʣʝ ʦʙʥʦʚʣʝʥʠʷ BMC FW) ʪʨʝʙʫʝʪ ʧʦʚʪʦʨʥʦʛʦ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʝʘʥʩʘ. 

¶ ʇʦʜʢʣʶʯʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʠʜʥʦ (ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ) ʆʉ ʠ BIOS 
ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʚ ʧʨʝʜʟʘʛʨʫʟʦʯʥʦʤ, ʪʘʢ ʠ ʚ ʧʦʩʣʝʟʘʛʨʫʟʦʯʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

¶ ʇʦʜʢʣʶʯʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʧʦʨʷʜʢʝ ʟʘʛʨʫʟʢʠ BIOS, ʠ ʤʦʞʥʦ 
ʠʟʤʝʥʠʪʴ ʧʦʨʷʜʦʢ ʟʘʛʨʫʟʢʠ BIOS ʜʣʷ ʟʘʛʨʫʟʢʠ ʩ ʵʪʦʛʦ ʫʜʘʣʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

¶ ʄʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʥʘ çʛʦʣʳʡè ʩʝʨʚʝʨ (ʙʝʟ ʦʧʝʨʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʳ) ʩ ʧʦʤʦʱʴʶ ʫʜʘʣʝʥʥʦ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʕʪʦ ʪʘʢʞʝ ʤʦʞʝʪ 
ʧʦʪʨʝʙʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ KVM-r ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʆʉ ʚʦ ʚʨʝʤʷ ʫʩʪʘʥʦʚʢʠ. 

USB-ʥʘʢʦʧʠʪʝʣʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʛʠʙʢʠʝ ʜʠʩʢʠ ʧʨʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʠ ʤʫʣʴʪʠʤʝʜʠʘ. ʕʪʦ 
ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʨʘʡʚʝʨʳ ʫʩʪʨʦʡʩʪʚ ʚʦ ʚʨʝʤʷ ʫʩʪʘʥʦʚʢʠ ʆʉ. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ ʫʜʘʣʸʥʥʦ ʧʦʜʢʣʶʯʝʥʘ ʚʠʨʪʫʘʣʴʥʘʷ ʩʨʝʜʘ IDE ʠʣʠ 
ʚʠʨʪʫʘʣʴʥʘʷ ʜʠʩʢʝʪʘ, ʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʟʘʛʨʫʟʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʅʝʚʦʟʤʦʞʥʦ 
ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʠʩʪʝʤʥʦʤ BIOS ʪʦʣʴʢʦ ʦʜʠʥʦʯʥʳʡ ʪʠʧ ʫʩʪʨʦʡʩʪʚʘ. 

ɺʨʝʤʷ ʙʝʟʜʝʡʩʪʚʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʦʩʪʘʚʣʷʝʪ 30 ʤʠʥʫʪ ʠ ʥʝ ʥʘʩʪʨʘʠʚʘʝʪʩʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʉʝʘʥʩʳ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʤʫʣʴʪʠʤʝʜʠʘ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ ʩʙʨʦʩʝ ʩʠʩʪʝʤʳ, 
ʥʦ ʥʝ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠʣʠ ʩʙʨʦʩʝ BMC. 

4.28.3. ʋʜʘʣʸʥʥʘʷ ʢʦʥʩʦʣʴ 

ʋʜʘʣʸʥʥʘʷ ʢʦʥʩʦʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʦʧʝʨʘʪʦʨʘ: ʤʦʥʠʪʦʨ, ʢʣʘʚʠʘʪʫʨʫ ʠ 
ʤʳʰʴ, ʠʥʬʦʨʤʘʮʠʷ ʩ ʩʝʨʚʝʨʘ ʥʘ ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʸʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʠʥʪʝʨʥʝʪʘ ʠʣʠ ʧʦ 
ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʪʘʢʫʶ ʩʚʷʟʴ ʩ ʩʝʨʚʝʨʦʤ, ʙʨʘʫʟʝʨ ʫʜʘʣʸʥʥʦʡ 
ʢʦʥʩʦʣʠ ʜʦʣʞʝʥ ʚʢʣʶʯʠʪʴ ʧʦʜʢʣʶʯʘʝʤʳʡ ʤʦʜʫʣʴ Java* Runtime Environment (JRE). ɽʩʣʠ 
ʙʨʘʫʟʝʨ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ Java, ʥʘʧʨʠʤʝʨ, ʩ ʥʝʙʦʣʴʰʠʤ ʢʘʨʤʘʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, 
ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʜʘʣʸʥʥʫʶ ʭʦʩʪ-ʩʠʩʪʝʤʫ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʳ 
ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʙʨʘʫʟʝʨʦʤ. 

ʇʆ ʫʜʘʣʸʥʥʦʡ ʢʦʥʩʦʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʷʟʳʢʝ Java, ʢʦʪʦʨʦʝ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪ TCP-ʩʦʝʜʠʥʝʥʠʷ ʩ BMC. ɼʣʷ ʵʪʠʭ ʧʦʜʢʣʶʯʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ 
ʩʪʘʥʜʘʨʪʥʳʡ ʧʨʦʪʦʢʦʣ ʪʠʧʘ HTTP ʠʣʠ HTTPS, ʘ ʫʥʠʢʘʣʴʥʳʡ ʧʨʦʪʦʢʦʣ ʜʣʷ KVM. ʕʪʦʪ 
ʧʨʦʪʦʢʦʣ ʠʩʧʦʣʴʟʫʝʪ ʧʦʨʪʳ #7578 ʜʣʷ KVM, #5120 ʜʣʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʥʦʩʠʪʝʣʝʡ 
CDROM ʠ #5123 ʜʣʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʛʠʙʢʠʭ ʜʠʩʢʦʚ ʠ USB-ʥʦʩʠʪʝʣʝʡ. 

ʂʦʛʜʘ ʰʠʬʨʦʚʘʥʠʝ ʚʢʣʶʯʝʥʦ, ʧʨʦʪʦʢʦʣ ʠʩʧʦʣʴʟʫʝʪ ʧʦʨʪʳ #7582 ʜʣʷ KVM, #5124 ʜʣʷ 
ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʥʦʩʠʪʝʣʝʡ CD-ROM ʠ #5127 ʜʣʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʥʦʩʠʪʝʣʝʡ ʩ ʛʠʙʢʠʭ 
ʜʠʩʢʦʚ ʠ USB. ʃʦʢʘʣʴʥʘʷ ʩʝʪʝʚʘʷ ʩʨʝʜʘ ʜʦʣʞʥʘ ʨʘʟʨʝʰʘʪʴ ʵʪʠ ʧʦʜʢʣʶʯʝʥʠʷ; ʵʪʦ 
ʙʨʘʥʜʤʘʫʵʨ, ʠ, ʚ ʩʣʫʯʘʝ ʯʘʩʪʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ, ʧʘʨʘʤʝʪʨʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʝʪʝʚʳʭ 
ʘʜʨʝʩʦʚ (NAT) ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʩʪʨʦʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

4.28.4. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʫʜʘʣʸʥʥʦʤ ʵʢʨʘʥʝ ʚ ʪʦʯʥʦʩʪʠ ʧʦʚʪʦʨʷʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʩʝʨʚʝʨʘ. 
ɺʩʪʨʦʝʥʥʦʝ ʇʆ ʵʢʨʘʥʘ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʨʘʟʨʝʰʝʥʠʷ ʚʠʜʝʦ ʥʘ ʣʦʢʘʣʴʥʦʤ 
ʤʦʥʠʪʦʨʝ ʠ ʫʜʘʣʸʥʥʳʡ ʵʢʨʘʥ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʧʣʘʚʥʦ, ʢʦʛʜʘ ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʦʪ 
ʛʨʘʬʠʢʠ ʢ ʪʝʢʩʪʫ ʠʣʠ ʥʘʦʙʦʨʦʪ. ʅʝʙʦʣʴʰʘʷ ʟʘʜʝʨʞʢʘ ʦʪʢʣʠʢʘ ʚʦʟʤʦʞʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ 
ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʟʘʜʝʨʞʢʘʤ ʚ ʩʝʪʠ. 

ɺʢʣʶʯʝʥʠʝ KVM ʠ/ʠʣʠ ʰʠʬʨʦʚʘʥʠʷ ʤʫʣʴʪʠʤʝʜʠʘ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 
ɺʢʣʶʯʝʥʠʝ ʩʞʘʪʠʷ ʚʠʜʝʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʘʤʳʡ ʙʳʩʪʨʳʡ ʦʪʢʣʠʢ, ʘ ʦʪʢʣʶʯʝʥʠʝ ʩʞʘʪʠʷ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʚʠʜʝʦ. ɼʣʷ ʥʘʠʣʫʯʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ KVM 
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ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢʘʥʘʣ ʩʦ ʩʢʦʨʦʩʪʴʶ 2 ʄʙʠʪ/ʩ ʠʣʠ ʚʳʰʝ. ʇʝʨʝʥʘʧʨʘʚʣʝʥʠʝ KVM ʧʦ IP 
ʚʳʧʦʣʥʷʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʣʦʢʘʣʴʥʳʤ KVM, ʥʝ ʚʣʠʷʷ ʥʘ ʨʘʙʦʪʫ ʣʦʢʘʣʴʥʦʛʦ KVM. 
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5. ʇʆɼɼɽʈɾʂɸ ʇʈʆʎɽʉʉʆʈɸ 
ʄʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ʚʢʣʶʯʘʝʪ ʜʚʘ ʨʘʟʲʝʤʘ ʜʣʷ ʧʨʦʮʝʩʩʦʨʦʚ Socket-P0 LGA3647-0, 
ʩʦʚʤʝʩʪʠʤʳʭ ʩ ʩʝʤʝʡʩʪʚʦʤ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʘʩʯʝʪʥʦʡ ʪʝʧʣʦʚʦʡ 
ʤʦʱʥʦʩʪʴʶ (TDP) 205 ɺʪ. ʇʦʩʝʪʠʪʝ https://ftp.qtech.ru/Servers%20and%20Storage/Server/, 
ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʦʨʦʚ. 

ʇʈʀʄɽʏɸʅʀɽ: ʧʨʦʮʝʩʩʦʨʳ IntelÈ XeonÈ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ 
ʩʝʨʚʝʨʥʳʤʠ ʧʣʘʪʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ. 

5.1. ʄʦʜʫʣʴ ʨʘʜʠʘʪʦʨʘ ʧʨʦʮʝʩʩʦʨʘ (PHM) ʠ ʩʙʦʨʢʘ ʧʨʦʮʝʩʩʦʨʥʦʛʦ 
ʨʘʟʲʝʤʘ 

ʂʘʞʜʳʡ ʙʣʦʢ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʨʘʟʲʝʤʘ ʥʘ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 
ʩʦʙʨʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʜʥʶʶ ʧʣʘʩʪʠʥʫ (Backplate), LGA3647-0 
ʧʨʦʮʝʩʩʦʨʥʳʡ ʩʦʢʝʪ ʠ ʦʧʦʨʥʫʶ ʧʣʘʪʫ (Bolster plate). ʈʠʩʫʥʦʢ 5-1 ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʢʘʞʜʳʡ 
ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʫʙ-ʩʙʦʨʢʠ. 

 

ʈʠʩʫʥʦʢ 5-1. ʉʙʦʨʢʘ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʨʘʟʲʝʤʘ 

ʉʝʨʚʝʨʥʳʝ ʧʣʘʪʳ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʠʤʝʶʪ ʧʣʘʩʪʠʢʦʚʫʶ ʟʘʱʠʪʥʫʶ ʢʨʳʰʢʫ 
ʦʪ ʧʳʣʠ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʥʘ ʢʘʞʜʦʤ ʙʣʦʢʝ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʨʘʟʲʝʤʘ. ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ 
ʧʨʦʮʝʩʩʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʦʨʦʞʥʦ ʩʥʷʪʴ ʟʘʱʠʪʥʳʝ ʢʨʳʰʢʠ (ʈʠʩʫʥʦʢ 5-2). 

https://ftp.qtech.ru/Servers%20and%20Storage/Server/
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ʈʠʩʫʥʦʢ 5-2. ʋʟʝʣ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʛʥʝʟʜʘ ʠ ʟʘʱʠʪʥʘʷ ʢʨʳʰʢʘ 

ʄʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ʵʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʥʮʝʧʮʠʶ ʤʦʜʫʣʷ ʪʝʧʣʦʦʪʚʦʜʘ 
ʧʨʦʮʝʩʩʦʨʘ (PHM) (ʈʠʩʫʥʦʢ 5-3, ʈʠʩʫʥʦʢ 5-4, ʈʠʩʫʥʦʢ 5-5). 

ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʧʨʦʮʝʩʩʦʨʘ ʥʘ ʤʘʪʝʨʠʥʩʢʫʶ ʧʣʘʪʫ ʢ ʥʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʢʨʝʧʠʪʴ 
ʨʘʜʠʘʪʦʨ. 

 

ʈʠʩʫʥʦʢ 5-3. ʂʦʤʧʦʥʝʥʪʳ ʤʦʜʫʣʷ ʨʘʜʠʘʪʦʨʘ ʧʨʦʮʝʩʩʦʨʘ (PHM) ʠ ʩʧʨʘʚʦʯʥʘʷ ʩʭʝʤʘ 
ʨʘʟʲʝʤʘ ʧʨʦʮʝʩʩʦʨʘ 

ʈʘʜʠʘʪʨ 

ɿʘʞʠʤ 
ʧʨʦʮʝʩʩʦʨʘ 

ʇʨʦʮʝʩʩʦʨ 

ʉʦʢʝʪ 

ʆʧʦʨʥʘʷ ʧʣʘʪʘ 
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ʈʠʩʫʥʦʢ 5-4. ʉʙʦʨʦʯʥʳʡ ʫʟʝʣ ʤʦʜʫʣʷ ʨʘʜʠʘʪʦʨʘ ʧʨʦʮʝʩʩʦʨʘ (PHM) 

 

ʈʠʩʫʥʦʢ 5-5. ʇʦʣʥʦʩʪʴʶ ʩʦʙʨʘʥʥʳʡ ʤʦʜʫʣʴ ʨʘʜʠʘʪʦʨʘ ʧʨʦʮʝʩʩʦʨʘ (PHM) 
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5.2. ʇʦʜʜʝʨʞʢʘ ʨʘʩʯʝʪʥʦʡ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʘ (TDP) 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʨʝʰʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʠ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʣʫʯʰʫʶ ʜʦʣʛʦʩʨʦʯʥʫʶ 
ʥʘʜʝʞʥʦʩʪʴ ʚ ʩʠʩʪʝʤʘʭ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʦʚ Intel, ʧʨʦʮʝʩʩʦʨ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʚ 
ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 
ʢʦʨʧʫʩʘ (TCASE). ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʰʝʥʠʷ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʘʪʦʯʥʳʡ ʪʝʧʣʦʦʪʚʦʜ 
ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 
ʄʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ʦʧʠʩʘʥʘʷ ʚ ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 
ʤʘʩʰʪʘʙʠʨʫʝʤʦʛʦ ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ ʤʦʱʥʦʩʪʴʶ ʜʦ 205 ɺʪ 
ʚʢʣʶʯʠʪʝʣʴʥʦ. 

ʇʈʀʄɽʏɸʅʀɽ ʆɹ ʆʊʂɸɿɽ ʆʊ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʀ: ʩʝʨʚʝʨʥʳʝ ʧʣʘʪʳ ʩʦʜʝʨʞʘʪ ʨʷʜ 
ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʚʳʩʦʢʦʧʣʦʪʥʦʡ ʦʯʝʥʴ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʠʥʪʝʛʨʘʮʠʠ (VLSI) ʠ 
ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʡ ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ. 
ɹʣʘʛʦʜʘʨʷ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʶ ʢʦʨʧʫʩʦʚ QTECH ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʧʨʠ 
ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʨʚʝʨʥʳʭ ʙʣʦʢʦʚ QTECH ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ 
ʩʠʩʪʝʤʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʪʝʧʣʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
ʉʠʩʪʝʤʥʳʝ ʠʥʪʝʛʨʘʪʦʨʳ, ʨʝʰʠʚʰʠʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʨʚʝʨʥʳʝ ʙʣʦʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ 
QTECH, ʜʦʣʞʥʳ ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴʩʷ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʧʠʩʘʥʠʷʤʠ ʧʦʩʪʘʚʱʠʢʦʚ ʠ 
ʨʘʙʦʯʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 
ʠʭ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʦʤʧʘʥʠʷ QTECH ʥʝ ʤʦʞʝʪ 
ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʝʩʣʠ ʢʦʤʧʦʥʝʥʪʳ ʚʳʰʣʠ ʠʟ ʩʪʨʦʷ ʠʣʠ ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ʥʝ 
ʨʘʙʦʪʘʝʪ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʥʝ ʢʘʢʠʭ-ʣʠʙʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ 
ʠʣʠ ʥʝʨʘʙʦʯʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

5.3. ʆʙʟʦʨ ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ Scalable 

ʉʝʨʚʝʨʥʘʷ ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʝʤʝʡʩʪʚʦ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ Scalable 
1-ʛʦ ʠ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ: 

 

ʈʠʩʫʥʦʢ 5-6. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʦʨʘ IntelÈ XeonÈ 
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ʊʘʙʣʠʮʘ 43. ʉʨʘʚʥʝʥʠʝ ʬʫʥʢʮʠʡ ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ Scalable 1-ʛʦ 
ʧʦʢʦʣʝʥʠʷ 

ʆʩʦʙʝʥʥʦʩʪʴ Platunum 81xx Gold 61xx Gold 51xx Silver 41xx Bronze 
31xx 

ʂʦʣʠʯʝʩʪʚʦ ʩʩʳʣʦʢ 
IntelÈ UPI 

3 3 2 2 2 

Intel UPI ʉʢʦʨʦʩʪʴ 10,4 ɻʊ/ʩ 10,4 ɻʊ/ʩ 10,4 ɻʊ/ʩ 9,6 ɻʊ/ʩ 9,6 ɻʊ/ʩ 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ 
ʪʦʧʦʣʦʛʠʠ 

2ʉ-2 UPI 

2ʉ-3 UPI 

4ʉ-2 UPI 

4ʉ-3 UPI 

8ʉ- 3 UPI 

2ʉ-2 UPI 

2ʉ-3 UPI 

4ʉ-2 UPI 

4ʉ-3 UPI 

2ʉ-2 UPI 

4ʉ-2 UPI 

2ʉ-2 UPI 2ʉ-2 UPI 

ʇʦʜʜʝʨʞʢʘ 
ʢʦʥʪʨʦʣʣʝʨʘ ʫʟʣʘ 

ɼʘ ɼʘ ʅʝʪ ʅʝʪ ʅʝʪ 

ʂʦʣʠʯʝʩʪʚʦ 
ʢʘʥʘʣʦʚ ʧʘʤʷʪʠ 

6 6 6 6 6 

ʄʘʢʩ. ʩʢʦʨʦʩʪʴ 
DDR4 

2666 2666 2400 2400 2133 

ɽʤʢʦʩʪʴ ʧʘʤʷʪʠ 768 ɻɹ 

1,5 ʊɹ (ʚʳʙʨʘʪʴ 
SKUs) 

768 ɻɹ 

1,5 ʊɹ (ʚʳʙʨʘʪʴ 
SKUs) 

768 ɻɹ 

1,5 ʊɹ (ʚʳʙʨʘʪʴ 
SKUs) 

768 ɻɹ 768 ɻɹ 

ɺʦʟʤʦʞʥʦʩʪʠ RAS ʇʨʦʜʚʠʥʫʪʳʡ ʇʨʦʜʚʠʥʫʪʳʡ ʇʨʦʜʚʠʥʫʪʳʡ ʉʪʘʥʜʘʨʪ ʉʪʘʥʜʘʨʪ 

ʊʝʭʥʦʣʦʛʠʷ IntelÈ 
Turbo Boost 

ɼʘ ɼʘ ɼʘ ɼʘ ʅʝʪ 

ʊʝʭʥʦʣʦʛʠʷ IntelÈ 
HT 

ɼʘ ɼʘ ɼʘ ɼʘ ʅʝʪ 

ʇʦʜʜʝʨʞʢʘ IntelÈ 
AVX-512 ISA 

ɼʘ ɼʘ ɼʘ ɼʘ ɼʘ 

IntelÈ AVX-512 - 
ʢʦʣʠʯʝʩʪʚʦ 
ʤʦʜʫʣʝʡ FMA 512b 

2 2 1 1 1 
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ʆʩʦʙʝʥʥʦʩʪʴ Platunum 81xx Gold 61xx Gold 51xx Silver 41xx Bronze 
31xx 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʥʠʡ 
PCIe* 

48 48 48 48 48 

ʊʘʙʣʠʮʘ 44. ʉʨʘʚʥʝʥʠʝ ʬʫʥʢʮʠʡ ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ Scalable 2-ʛʦ 
ʧʦʢʦʣʝʥʠʷ 

ʆʩʦʙʝʥʥʦʩʪʴ 82xx Platinum 62xx Gold 52xx Gold 42xx Silver 32xx Bronze 

ʂʦʣʠʯʝʩʪʚʦ 
ʩʩʳʣʦʢ IntelÈ 
UPI 

3 3 2 2 2 

ʉʢʦʨʦʩʪʴ UPI 10,4 ɻʊ/ʩ 10,4 ɻʊ/ʩ 10,4 ɻʊ/ʩ 9,6 ɻʊ/ʩ 9,6 ɻʊ/ʩ 

ʇʦʜʜʝʨʞʠ-
ʚʘʝʤʳʝ 
ʪʦʧʦʣʦʛʠʠ 

2ʉ-2 UPI 

2ʉ-3 UPI 

4ʉ-2 UPI 

4ʉ-3 UPI 

8ʉ-3 UPI 

2ʉ-2 UPI 

2ʉ-3 UPI 

4ʉ-2 UPI 

4ʉ-3 UPI 

2ʉ-2 UPI 

4ʉ-2 UPI 

2ʉ-2 UPI 2ʉ-2 UPI 

ʇʦʜʜʝʨʞʢʘ 
ʢʦʥʪʨʦʣʣʝʨʘ 
ʫʟʣʘ 

ɼʘ ɼʘ ʅʝʪ ʅʝʪ ʅʝʪ 

ʂʦʣʠʯʝʩʪʚʦ 
ʢʘʥʘʣʦʚ ʧʘʤʷʪʠ 

6 6 6 6 6 

ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʩʢʦʨʦʩʪʴ DDR4 

1DPC 

2933 2933 2666 2400 2133 

ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʩʢʦʨʦʩʪʴ DDR4 

2DPC 

2666 2666 2666 2400 2133 

ɽʤʢʦʩʪʴ ʧʘʤʷʪʠ 1 ʊɹ 

2 ʊɹ (ʚʳʙʨʘʪʴ 
SKUs) 

4,5 ʊɹ 
(ʚʳʙʨʘʪʴ SKUs) 

1 ʊɹ 

2 ʊɹ (ʚʳʙʨʘʪʴ 
SKUs) 

4,5 ʊɹ 
(ʚʳʙʨʘʪʴ SKUs) 

1 ʊɹ 

2 ʊɹ (ʚʳʙʨʘʪʴ 
SKUs) 

4,5 ʊɹ 
(ʚʳʙʨʘʪʴ SKUs) 

1 ʊɹ 1 ʊɹ 
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ʆʩʦʙʝʥʥʦʩʪʴ 82xx Platinum 62xx Gold 52xx Gold 42xx Silver 32xx Bronze 

ɺʦʟʤʦʞʥʦʩʪʠ 
RAS 

ʈʘʩʰʠʨʝʥʥʳʝ ʈʘʩʰʠʨʝʥʥʳʝ ʈʘʩʰʠʨʝʥʥʳʝ ʉʪʘʥʜʘʨʪʥʳʝ ʉʪʘʥʜʘʨʪʥʳʝ 

IntelÈ Turbo 
Boost 
ʊʝʭʥʦʣʦʛʠʷ 

ɼʘ ɼʘ ɼʘ ɼʘ ʅʝʪ 

IntelÈ Hyper-
Threading 
ʊʝʭʥʦʣʦʛʠʷ 

ɼʘ ɼʘ ɼʘ ɼʘ ʅʝʪ 

ʇʦʜʜʝʨʞʢʘ IntelÈ 
AVX-512 ISA 

ɼʘ ɼʘ ɼʘ ɼʘ ɼʘ 

IntelÈ AVX-512 ï 
ʢʦʣʠʯʝʩʪʚʦ 512b 
FMA ʶʥʠʪʦʚ 

2 2 1 1 1 

VNNI ɼʘ ɼʘ ɼʘ ɼʘ ɼʘ 

ʂʦʣʠʯʝʩʪʚʦ 
ʣʠʥʠʡ PCIe 

48 48 48 48 48 

ʉʝʤʝʡʩʪʚʦ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ Scalable 1-ʛʦ ʠ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪ ʥʝʩʢʦʣʴʢʦ 
ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚ ʦʜʠʥ ʧʨʦʮʝʩʩʦʨʥʳʡ ʧʘʢʝʪ, ʚʢʣʶʯʘʷ ʷʜʨʘ ʎʇ, 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʧʘʤʷʪʠ (IMC) ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʤʦʜʫʣʴ ʚʚʦʜʘ-ʚʳʚʦʜʘ (IIO). 
ʇʨʦʮʝʩʩʦʨ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʦʩʥʦʚʥʳʭ ʠ ʥʝʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ, 
ʦʧʠʩʘʥʥʳʭ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʷʜʨʘ: 

¶ IntelÈ Ultra Path Interconnect (IntelÈ UPI) ð ʜʦ 10,4 ɻʊ/ʩ 

¶ ʊʝʭʥʦʣʦʛʠʷ IntelÈ Speed Shift 

¶ ɸʨʭʠʪʝʢʪʫʨʘ IntelÈ x64 

¶ ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ Intel SpeedStepÈ 

¶ ʊʝʭʥʦʣʦʛʠʷ IntelÈ Turbo Boost 2.0 

¶ ʊʝʭʥʦʣʦʛʠʷ IntelÈ Hyper-Threading (ʪʝʭʥʦʣʦʛʠʷ IntelÈ HT) 

¶ ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ IntelÈ ʜʣʷ IA-32, IntelÈ x64 ʠ ʘʨʭʠʪʝʢʪʫʨʳ IntelÈ  
(IntelÈ VT-x) 

¶ ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ IntelÈ ʜʣʷ ʧʨʷʤʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ (IntelÈ VT-d) 

¶ ɺʳʧʦʣʥʷʪʴ ʙʠʪ ʦʪʢʣʶʯʝʥʠʷ 

¶ ʊʝʭʥʦʣʦʛʠʷ IntelÈ Trusted Execution (IntelÈ TXT) 

¶ IntelÈ Advanced Vector Extensions 512 (IntelÈ AVX-512) 

¶ ʅʦʚʳʝ ʠʥʩʪʨʫʢʮʠʠ IntelÈ Advanced Encryption Standard (IntelÈ AES-NI) 
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ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʷʜʨʘ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ: 

¶ IntelÈ Deep Learning Boost ʯʝʨʝʟ VNNI 

¶ ʊʝʭʥʦʣʦʛʠʷ IntelÈ Speed Select (ʚʳʙʨʘʪʴ SKUs) 

¶ ʊʝʭʥʦʣʦʛʠʷ IntelÈ Resource Director 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʥʝ ʷʜʨʘ: 

¶ ɼʦ 48 ʣʠʥʠʡ PCIe* 3.0 ʥʘ ʧʨʦʮʝʩʩʦʨ ð ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʢʦʥʚʝʡʝʨ 79 ɻɹ/ʩ 

¶ ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ 6 ʢʘʥʘʣʦʚ ʧʘʤʷʪʠ DDR4 ʥʘ ʧʨʦʮʝʩʩʦʨ 

¶ ʀʥʪʝʨʬʝʡʩ DMI3/PCIe 3.0 ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 8,0 ɻɹ/ʩ 

¶ ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʝʧʨʦʟʨʘʯʥʦʛʦ ʤʦʩʪʘ (Non-Transparent Bridge, NTB) ð ʪʨʠ 
ʧʦʣʥʦ ʜʫʧʣʝʢʩʥʳʭ NTBs ʠ 32 MSI-X ʚʝʢʪʦʨʘ 

¶ IntelÈ Volume Management Device (IntelÈ VMD) ð ʫʧʨʘʚʣʷʝʪ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʎʇ 
NVM Express * (NVMe*) ʪʚʝʨʜʦʪʝʣʴʥʳʤʠ ʜʠʩʢʘʤʠ (SSD) 

¶ ʊʝʭʥʦʣʦʛʠʷ IntelÈ Quick Data 

¶ ʇʦʜʜʝʨʞʢʘ IntelÈ Node Manager 4.0 

5.3.1. ɸʨʭʠʪʝʢʪʫʨʘ ʥʘʙʦʨʘ ʢʦʤʘʥʜ IntelÈ x64 (ISA) 

ɸʨʭʠʪʝʢʪʫʨʘ IntelÈ x64 ð ʵʪʦ 64-ʨʘʟʨʷʜʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʘʤʷʪʠ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʳ IA-32. 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʘʨʭʠʪʝʢʪʫʨʝ Intel x64 ʠ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʥʦ 
ʥʘʡʪʠ ʥʘ http://developer.intel.com/technology/intel64/. 

5.3.2. ʊʝʭʥʦʣʦʛʠʷ IntelÈ Hyper-Threading 

ʇʨʦʮʝʩʩʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʶ IntelÈ Hyper-Threading (IntelÈ HT), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 
ʠʩʧʦʣʥʷʶʱʝʤʫ ʷʜʨʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʜʚʘ ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʨʘ. ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ 
ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʪʘʢʠʝ ʢʘʢ ʢʝʠh, ʝʜʠʥʠʮʳ ʠʩʧʦʣʥʝʥʠʷ ʠ ʰʠʥʳ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ, 
ʢʘʞʜʳʡ ʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʦʨ ʠʤʝʝʪ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʝʛʦ 
ʩʦʙʩʪʚʝʥʥʳʤ ʥʘʙʦʨʦʤ ʨʝʛʠʩʪʨʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʨʝʛʠʩʪʨʘʤʠ. ʕʪʘ 
ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʯʝʨʝʟ BIOS ʠ ʪʨʝʙʫʝʪ ʧʦʜʜʝʨʞʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

5.3.3. ʋʣʫʯʰʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ Intel SpeedStepÈ 

ʇʨʦʮʝʩʩʦʨʳ ʤʘʩʰʪʘʙʠʨʫʝʤʦʛʦ ʩʝʤʝʡʩʪʚʘ IntelÈ XeonÈ 1-ʛʦ ʠ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ 
ʧʦʜʜʝʨʞʠʚʘʶʪ ʫʣʫʯʰʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ Intel SpeedStepÈ. ʇʨʦʮʝʩʩʦʨʳ ʧʦʜʜʝʨʞʠʚʘʶʪ 
ʥʝʩʢʦʣʴʢʦ ʩʦʩʪʦʷʥʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʝ ʜʠʥʘʤʠʯʝʩʢʠ 
ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʧʨʦʮʝʩʩʦʨʘ ʠ ʯʘʩʪʦʪʫ ʷʜʨʘ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ 
ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ. ɺʩʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʝʨʝʭʦʜʘ 
ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʳ ʚʥʫʪʨʠ ʧʨʦʮʝʩʩʦʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʯʘʩʪʦʪʫ 
ʧʝʨʝʭʦʜʦʚ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. 

ʌʫʥʢʮʠʶ Enhanced Intel SpeedStep Technology ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʠ ʦʪʢʣʶʯʘʪʴ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ ʥʘ ʵʢʨʘʥʝ ʥʘʩʪʨʦʡʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʮʝʩʩʦʨʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʪʝʭʥʦʣʦʛʠʷ 
Enhanced Intel SpeedStep ʚʢʣʶʯʝʥʘ. ɽʩʣʠ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʦʪʢʣʶʯʝʥ, ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʝ ʷʜʨʘ ʧʨʦʮʝʩʩʦʨʘ TDP (ʥʦʤʠʥʘʣʴʥʘʷ 
ʯʘʩʪʦʪʘ). 

5.3.4. ʊʝʭʥʦʣʦʛʠʷ IntelÈ Turbo Boost 2.0 

ʊʝʭʥʦʣʦʛʠʷ IntelÈ Turbo Boost ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʦʨʘʭ ʩʝʤʝʡʩʪʚʘ Scalable IntelÈ 
XeonÈ 1-ʛʦ ʠ 2-ʛʦ ʧʦʢʦʣʝʥʠʡ. ʊʝʭʥʦʣʦʛʠʷ Intel Turbo Boost ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʧʦʟʚʦʣʷʝʪ ʧʨʦʮʝʩʩʦʨʫ ʨʘʙʦʪʘʪʴ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʪʤʝʯʝʥʥʘʷ ʯʘʩʪʦʪʘ, ʝʩʣʠ ʧʨʦʮʝʩʩʦʨ 
ʨʘʙʦʪʘʝʪ ʥʠʞʝ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʱʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʪʦʢʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

http://developer.intel.com/technology/intel64/
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ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʜʣʷ ʤʥʦʛʦʧʦʪʦʯʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʦʜʥʦʧʦʪʦʯʥʳʭ ʨʘʙʦʯʠʭ 
ʥʘʛʨʫʟʦʢ. 

5.3.5. ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ IntelÈ ʜʣʷ IA-32, IntelÈ 64 ʠ 
ʘʨʭʠʪʝʢʪʫʨʳ IntelÈ VT-x 

ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ IntelÈ ʜʣʷ IA-32, IntelÈ 64 ʠ ʘʨʭʠʪʝʢʪʫʨʳ IntelÈ (IntelÈ VT-x) 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʧʧʘʨʘʪʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʷʜʨʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 
ʥʘʜʝʞʥʦʩʪʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ. ʉʧʝʮʠʬʠʢʘʮʠʠ Intel VT-x ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʧʠʩʘʥʠʷ 
ʚʢʣʶʯʝʥʳ ʚ ʈʫʢʦʚʦʜʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨ IntelÈ 
64 ʠ IA-32. 

5.3.6. ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ IntelÈ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʦʛʦ 
ʚʚʦʜʘ-ʚʳʚʦʜʘ (IntelÈ VT-d) 

ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ IntelÈ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ (IntelÈ VT-d) 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʧʧʘʨʘʪʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʨʝʘʣʠʟʘʮʠʷʭ ʷʜʨʘ ʠ ʙʝʟ ʷʜʨʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠ 
ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

5.3.7. ɺʳʧʦʣʥʠʪʴ ʙʠʪ ʦʪʢʣʶʯʝʥʠʷ 

ʌʫʥʢʮʠʷ Intel Execute Disable Bit ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʣʘʩʩʳ 
ʚʨʝʜʦʥʦʩʥʳʭ ʘʪʘʢ ʧʝʨʝʧʦʣʥʝʥʠʷ ʙʫʬʝʨʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʮʝʩʩʦʨʫ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʙʣʘʩʪʠ ʚ ʧʘʤʷʪʠ ʧʦ ʪʦʤʫ, ʛʜʝ ʢʦʜ 
ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʘ ʛʜʝ ʥʝʪ. ʂʦʛʜʘ ʚʨʝʜʦʥʦʩʥʳʡ ʢʦʜ ʧʳʪʘʝʪʩʷ ʚʩʪʘʚʠʪʴ ʢʦʜ 
ʚ ʙʫʬʝʨ, ʧʨʦʮʝʩʩʦʨ ʦʪʢʣʶʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʢʦʜʘ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʧʦʚʨʝʞʜʝʥʠʝ ʠ 
ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

5.3.8. ʊʝʭʥʦʣʦʛʠʷ IntelÈ Trusted Execution (IntelÈ TXT) ʜʣ ̫ʩʝʨʚʝʨʦʚ 

ʊʝʭʥʦʣʦʛʠʷ IntelÈ Trusted Execution (IntelÈ TXT) ʦʧʨʝʜʝʣʷʝʪ ʫʣʫʯʰʝʥʠʷ ʥʘ ʫʨʦʚʥʝ 
ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʟʜʘʥʠʝ ʥʘʜʝʞʥʳʭ ʧʣʘʪʬʦʨʤ. ʇʣʘʪʬʦʨʤʘ IntelÈ TXT 
ʧʦʤʦʛʘʝʪ ʦʙʝʩʧʝʯʠʪʴ ʘʫʪʝʥʪʠʯʥʦʩʪʴ ʫʧʨʘʚʣʷʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʯʪʦ ʞʝʣʘʶʱʠʝ ʧʦʣʘʛʘʪʴʩʷ 
ʥʘ ʧʣʘʪʬʦʨʤʫ ʤʦʛʫʪ ʧʨʠʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʝʰʝʥʠʝ ʦ ʜʦʚʝʨʠʠ. ʇʣʘʪʬʦʨʤʘ IntelÈ TXT 
ʦʧʨʝʜʝʣʷʝʪ ʠʜʝʥʪʠʯʥʦʩʪʴ ʫʧʨʘʚʣʷʶʱʝʡ ʩʨʝʜʳ ʧʫʪʝʤ ʪʦʯʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ 
ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

5.3.9. ʈʘʩʰʠʨʝʥʥʦʝ ʚʝʢʪʦʨʥʦʝ ʨʘʩʰʠʨʝʥʠʝ IntelÈ 512 (IntelÈ AVX-512) 

ɹʘʟʦʚʳʝ 512-ʙʠʪʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʠʥʩʪʨʫʢʮʠʡ SIMD ʥʘʟʳʚʘʶʪʩʷ ʙʘʟʦʚʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ 
IntelÈ Advanced Vector Extension 512 (IntelÈ AVX-512). ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʩʰʠʨʝʥʠʷ 
ʩʝʤʝʡʩʪʚʘ IntelÈ AVX ʠʥʩʪʨʫʢʮʠʡ SIMD, ʥʦ ʢʦʜʠʨʫʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʦʡ ʩʭʝʤʳ 
ʢʦʜʠʨʦʚʘʥʠʷ ʩ ʧʦʜʜʝʨʞʢʦʡ 512-ʙʠʪʥʳʭ ʚʝʢʪʦʨʥʳʭ ʨʝʛʠʩʪʨʦʚ, ʜʦ 32 ʚʝʢʪʦʨʥʳʭ ʨʝʛʠʩʪʨʦʚ ʚ 
64-ʙʠʪʥʦʤ ʨʝʞʠʤʝ ʠ ʫʩʣʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʠʩʪʨʦʚ opmask. 

5.3.10. ʅʦʚʳʝ ʢʦʤʘʥʜʳ ʩʪʘʥʜʘʨʪʘ IntelÈ Advanced Encryption Standard 
(IntelÈ AES-NI) 

ʅʦʚʳʝ ʠʥʩʪʨʫʢʮʠʠ IntelÈ Advanced Encryption Standard (IntelÈ AES-NI) ð ʵʪʦ ʥʘʙʦʨ 
ʠʥʩʪʨʫʢʮʠʡ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʦʨʘʭ ʩʝʤʝʡʩʪʚʘ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ 
ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 1-ʛʦ ʠ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ. ʕʪʘ ʬʫʥʢʮʠʷ ʜʦʙʘʚʣʷʝʪ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ 
ʫʩʢʦʨʝʥʠʷ ʦʧʝʨʘʮʠʡ ʰʠʬʨʦʚʘʥʠʷ ʠ ʜʝʰʠʬʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ Advanced Encryption 
Standard (AES). ʌʫʥʢʮʠʷ IntelÈ AES-NI ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʰʝʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʢʮʠʡ 
ʩ ʦʜʥʦʡ ʠʥʩʪʨʫʢʮʠʝʡ ʠ ʥʝʩʢʦʣʴʢʠʤʠ ʜʘʥʥʳʤʠ (SIMD) ʚ ʥʘʙʦʨʝ ʢʦʤʘʥʜ IntelÈ Streaming SIMD 
Extensions. 
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BIOS ʦʪʚʝʯʘʝʪ ʚ ʧʨʦʮʝʩʩʝ POST ʟʘ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʫ ʧʨʦʮʝʩʩʦʨʘ ʠʥʩʪʨʫʢʮʠʡ IntelÈ 
AES-NI. ʅʝʢʦʪʦʨʳʝ ʧʨʦʮʝʩʩʦʨʳ ʤʦʛʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʙʝʟ ʠʥʩʪʨʫʢʮʠʡ IntelÈ AES-NI. 

ʀʥʩʪʨʫʢʮʠʠ IntelÈ AES-NI ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʠʣʠ ʦʪʢʣʶʯʝʥʳ ʚ BIOS. ʀʥʩʪʨʫʢʮʠʠ IntelÈ 
AES-NI ʥʘʭʦʜʷʪʩʷ ʚʦ ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʝʩʣʠ BIOS ʷʚʥʦ ʥʝ ʦʪʢʣʶʯʠʣ ʠʭ. 

5.3.11. IntelÈ Node Manager (IntelÈ NM) 4.0 

ʅʘʙʦʨ ʤʠʢʨʦʩʭʝʤ IntelÈ ʩʝʨʠʠ C620 IntelÈ Management Engine (IntelÈ ME) ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʪʝʭʥʦʣʦʛʠʶ IntelÈ Node Manager (IntelÈ NM). ʂʦʤʙʠʥʘʮʠʷ IntelÈ ME ʠ IntelÈ NM ʜʦʙʘʚʣʷʶʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʠʪʘʥʠʝʤ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘ ʧʣʘʪʬʦʨʤʝ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
ʚʥʝʰʥʠʝ ʠʥʪʝʨʬʝʡʩʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʘʤ (ʯʝʨʝʟ ʚʥʝʰʥʝʝ ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ) ʟʘʧʨʘʰʠʚʘʪʴ IntelÈ ME ʦ ʤʦʱʥʦʩʪʠ ʠ ʧʦʪʨʝʙʣʝʥʠʠ ʤʦʱʥʦʩʪʠ 
ʧʣʘʪʬʦʨʤʳ, ʪʝʧʣʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʫʢʘʟʳʚʘʪʴ ʜʠʨʝʢʪʠʚʳ ʧʦʣʠʪʠʢʠ. (ʪʦ ʝʩʪʴ ʫʩʪʘʥʦʚʠʪʴ 
ʙʶʜʞʝʪ ʤʦʱʥʦʩʪʠ ʧʣʘʪʬʦʨʤʳ). IntelÈ ME ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʜʠʨʝʢʪʠʚ 
ʧʦʣʠʪʠʢʠ, ʢʦʥʪʨʦʣʠʨʫʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʥʠʞʝʣʝʞʘʱʠʭ ʧʦʜʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʷ 
ʜʦʩʪʫʧʥʳʝ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʩʦʩʪʦʷʥʠʷ P/T ʧʨʦʮʝʩʩʦʨʘ). ʆʧʨʝʜʝʣʝʥʠʝ 
ʜʠʨʝʢʪʠʚʳ ʧʦʣʠʪʠʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ IntelÈ ME ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʣʠʙʦ ʀʊ-ʦʧʝʨʘʪʦʨʦʤ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʠʣʦʞʝʥʠʡ ʪʝʭʥʦʣʦʛʠʠ IntelÈ Intelligent Power Node 
Manager. 

¶ ʄʦʥʠʪʦʨʠʥʛ ʠ ʦʛʨʘʥʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʣʘʪʬʦʨʤʳ: IntelÈ ME/IntelÈ NM ʢʦʥʪʨʦʣʠʨʫʝʪ 
ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʣʘʪʬʦʨʤʳ ʠ ʫʜʝʨʞʠʚʘʝʪ ʩʨʝʜʥʶʶ ʤʦʱʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 
ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɽʛʦ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʬʘʢʪʠʯʝʩʢʫʶ 
ʤʦʱʥʦʩʪʴ ʚ ʣʶʙʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ 
ʧʦʟʚʦʣʷʝʪ ʚʥʝʰʥʝʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʫʧʨʘʚʣʝʥʠʷ ʨʝʰʘʪʴ ʢʣʶʯʝʚʳʝ 
ʀʊ-ʧʨʦʙʣʝʤʳ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʙʶʜʞʝʪʘ ʤʦʱʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʨʚʝʨʘ. 

¶ ʄʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ: IntelÈ ME/IntelÈ NM ʧʝʨʠʦʜʠʯʝʩʢʠ 
ʢʦʥʪʨʦʣʠʨʫʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ ʚ ʩʝʨʚʝʨ. IntelÈ ME/IntelÈ NM ʚʳʜʘʝʪ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʭʦʜʥʦʛʦ ʢʘʥʘʣʘ (ʥʦʤʝʨ) ʧʨʝʚʳʰʘʝʪ 
ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ. ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʤʦʞʥʦ 
ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʣʠʪʠʢʦʡ. 

¶ ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʦʜʩʠʩʪʝʤʳ ʧʘʤʷʪʠ: IntelÈ ME/IntelÈ NM ʢʦʥʪʨʦʣʠʨʫʝʪ 
ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʘʤʷʪʠ. ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʧʘʤʷʪʠ ʦʮʝʥʠʚʘʝʪʩʷ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ. 

¶ ʄʦʥʠʪʦʨʠʥʛ ʠ ʦʛʨʘʥʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʘ: IntelÈ ME/IntelÈ NM ʢʦʥʪʨʦʣʠʨʫʝʪ 
ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʮʝʩʩʦʨʘ ʠ ʩʦʢʝʪʘ ʠ ʩʦʭʨʘʥʷʝʪ ʩʨʝʜʥʶʶ ʤʦʱʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 
ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʄʦʞʥʦ ʟʘʧʨʦʩʠʪʴ ʚʦʟʚʨʘʪ ʬʘʢʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʚ ʣʶʙʦʡ 
ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʇʨʦʮʝʩʩ ʤʦʥʠʪʦʨʠʥʛʘ IntelÈ ME ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 
ʦʛʨʘʥʠʯʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʮʝʩʩʦʨʘ ʩ ʧʦʤʦʱʴʶ P-ʩʦʩʪʦʷʥʠʡ ʧʨʦʮʝʩʩʦʨʘ 
ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʜʝʨ. 

¶ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʷʜʝʨ ʧʨʠ ʟʘʛʨʫʟʢʝ ʚʦ ʚʨʝʤʝʥʠ: ʆʛʨʘʥʠʯʝʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʷʜʝʨ ʜʣʷ OS/Virtual Machine Manager (VMM) ʧʫʪʝʤ ʦʛʨʘʥʠʯʝʥʠʷ 
ʯʠʩʣʘ ʷʜʝʨ, ʷʚʣʷʶʱʠʭʩʷ ʘʢʪʠʚʥʳʤʠ ʧʨʠ ʟʘʛʨʫʟʢʝ ʚʦ ʚʨʝʤʝʥʠ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ 
ʧʨʦʮʝʩʩʳ ʙʫʜʫʪ ʚʳʢʣʶʯʝʥʳ, ʪʦ CPU ʧʨʝʜʝʣʳ ʢʘʢ ʤʥʦʛʠʝ ʨʘʙʦʯʠʝ ʷʜʨʘ ʷʚʣʷʶʪʩʷ 
ʚʠʜʠʤʳʤʠ ʜʣʷ ʚ BIOS ʠ OS/VMM. ʕʪʠ ʷʜʨʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʝʚʨʘʱʝʥʳ ʦʪ ʥʝ ʤʦʛʫʪ 
ʙʳʪʴ ʧʦʚʝʨʥʫʪʳ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠ ʧʦʩʣʝ ʆʉ ʫʞʝ ʥʘʯʘʣʠʩʴ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ 
ʠʟʤʝʥʝʥʘ ʪʦʣʴʢʦ ʚ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʝ ʧʝʨʝʟʘʛʨʫʟʢʠ. 

¶ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʷʜʝʨ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ: ʵʪʦʪ ʢʦʥʢʨʝʪʥʳʡ ʚʘʨʠʘʥʪ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ 
ʧʨʦʮʝʩʩʦʨʘ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ. ɺʥʝʰʥʠʡ ʘʛʝʥʪ ʤʦʞʝʪ 
ʜʠʥʘʤʠʯʝʩʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʣʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʜʨʘ ʚ ʧʦʜʩʠʩʪʝʤʝ ʧʨʦʮʝʩʩʦʨʘ, 



ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ QSRV E-R/P-R 

ʇʦʜʜʝʨʞʢʘ ʧʨʦʮʝʩʩʦʨʘ  

125 

 

 

ʟʘʧʨʘʰʠʚʘʷ IntelÈ ME/IntelÈ NM ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ, ʫʢʘʟʳʚʘʷ ʢʦʣʠʯʝʩʪʚʦ ʷʜʝʨ, 
ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʣʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʦʜʜʝʨʞʢʝ IntelÈ Intelligent Power Node Manager  
(ʩʤ. ʈʘʟʜʝʣ 9). 

5.3.12. IntelÈ Deep Learning Boost 

IntelÈ Deep Learning Boost ʚ ʩʝʤʝʡʩʪʚʝ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 2-ʛʦ 
ʧʦʢʦʣʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʩʢʦʨʝʥʦʛʦ ʛʣʫʙʦʢʦʛʦ 
ʦʙʫʯʝʥʠʷ (ʚʳʚʦʜʘ) ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ IntelÈ AVX-512 ʩ ʧʦʤʦʱʴʶ 
ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʘʥʜ IntelÈ Vector Neural Network (VNNI) ʜʣʷ ʟʘʜʘʯ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʩʤ. ɺ ʈʫʢʦʚʦʜʩʪʚʝ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʜʣʷ ʘʨʭʠʪʝʢʪʫʨ IntelÈ 64 ʠ IA-32. 

5.3.13. Speed ɺʳʙʦʨ IntelÈ Technology 

ʊʝʭʥʦʣʦʛʠʷ IntelÈ Speed Select, ʜʦʩʪʫʧʥʘʷ ʚ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʷʭ ʩʝʤʝʡʩʪʚʘ Scalable 
ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʨʝʜʣʘʛʘʝʪ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʠ ʨʘʙʦʯʝʛʦ 
ʥʘʧʨʷʞʝʥʠʷ ʠ ʯʘʩʪʦʪʳ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʙʘʟʦʚʦʡ ʯʘʩʪʦʪʳ (P1). ʕʪʘ 
ʯʘʩʪʦʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʘʢʪʠʚʥʳʭ ʷʜʝʨ ʚ SKU ʠ ʪʦʣʴʢʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 
ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʝʤʧʝʨʘʪʫʨʝ. ʊʝʭʥʦʣʦʛʠʷ IntelÈ Speed Select ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʷʜʝʨ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʙʘʟʦʚʦʡ ʯʘʩʪʦʪʝ ʠʣʠ ʤʝʥʴʰʝʝ 
ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʷʜʝʨ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʘʟʦʚʦʡ ʯʘʩʪʦʪʝ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʥʝʩʢʦʣʴʢʦ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʎʇ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʙʦʯʝʡ ʥʘʛʨʫʟʢʠ/ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ. 
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5.3.14. ʊʝʭʥʦʣʦʛʠʷ IntelÈ Resource Director 

ʊʝʭʥʦʣʦʛʠʷ IntelÈ Resource Director, ʜʦʩʪʫʧʥʘʷ ʚ ʩʝʤʝʡʩʪʚʝ ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 2-ʛʦ 
ʧʦʢʦʣʝʥʠʷ, ʩʥʠʞʘʝʪ ʢʦʥʢʫʨʝʥʮʠʶ ʟʘ ʨʝʩʫʨʩʳ, ʢʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʥʪʝʡʥʝʨʦʚ 
ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʨʝʩʫʨʩʳ ʧʣʘʪʬʦʨʤʳ. ʇʨʦʛʨʘʤʤʥʳʝ ʧʦʪʦʢʠ 
ʤʦʛʫʪ ʠʤʝʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʘʤʷʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʨʠʦʨʠʪʝʪʦʤ, ʘ ʥʝ ʪʦʣʴʢʦ 
ʩ ʧʨʦʮʝʩʩʦʨʦʤ, ʠ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: 

¶ ʊʝʭʥʦʣʦʛʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʢʝʘh (CMT): ʦʪʩʣʝʞʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ LLC (ʢʝ h L3) 
ʢʘʞʜʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʦʪʦʢʦʤ ʩ ʧʦʤʦʱʴʶ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʩʫʨʩʦʚ 
(RMID). 

¶ ʇʨʠʦʨʠʪʝʟʘʮʠʷ ʢʦʜʘ ʠ ʜʘʥʥʳʭ (CDP): ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʨʘʟʤʝʱʝʥʠʷ ʢʦʜʘ ʠ 
ʜʘʥʥʳʭ ʚ ʢʝ-hʧʘʤʷʪʠ. 

¶ ʄʦʥʠʪʦʨʠʥʛ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʘʤʷʪʠ (MBM): ʜʘʝʪ OS/VMM ʚʦʟʤʦʞʥʦʩʪʴ 
ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʘʤʷʪʠ ʜʣʷ ʢʘʞʜʦʛʦ 
ʚʳʧʦʣʥʷʶʱʝʛʦʩʷ ʧʦʪʦʢʘ. 
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¶ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʘʤʷʪʠ (MBA): MBA ð ʵʪʦ ʥʦʚʘʷ ʬʫʥʢʮʠʷ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʩʝʤʝʡʩʪʚʝ Scalable ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ, 
ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʙʲʝʤ ʧʨʦʧʫʩʢʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʠ ʧʘʤʷʪʠ, ʜʦʩʪʫʧʥʫʶ ʜʣʷ ʨʘʙʦʯʠʭ ʥʘʛʨʫʟʦʢ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ 
ʧʦʤʝʭ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʨʝʙʫʝʤʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

5.4. ʇʨʘʚʠʣʘ ʫʩʪʘʥʦʚʢʠ ʧʨʦʮʝʩʩʦʨʘ 

ʇʈʀʄɽʏɸʅʀɽ: ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʚʫʭʧʨʦʮʝʩʩʦʨʥʳʝ 
ʢʦʥʬʠʛʫʨʘʮʠʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʨʘʟʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ; 
ʦʜʥʘʢʦ QTECH ʥʝ ʧʨʦʚʦʜʠʪ ʧʨʦʚʝʨʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʪʘʢʠʭ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 
QTECH ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ ʩʝʨʚʝʨʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝ 
ʠʤʝʶʱʠʝ ʘʥʘʣʦʛʦʚ ʧʨʦʮʝʩʩʦʨʳ. 

ɺʩʪʨʦʝʥʥʳʡ BIOS ʙʫʜʝʪ ʧʳʪʘʪʴʩʷ ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʮʝʩʩʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 
ʜʨʫʛ ʜʨʫʛʫ, ʥʦ ʚ ʮʝʣʦʤ ʩʦʚʤʝʩʪʠʤʳ. ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ 
ʜʚʫʭʧʨʦʮʝʩʩʦʨʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ QTECH ʨʝʢʦʤʝʥʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠʜʝʥʪʠʯʥʳʝ 
ʧʨʦʮʝʩʩʦʨʳ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʮʝʩʩʦʨ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ 
ʚ ʧʨʦʮʝʩʩʦʨʥʦʝ ʛʥʝʟʜʦ ʩ ʥʘʜʧʠʩʴʶ çCPU_1è. 

ʇʈʀʄɽʏɸʅʀɽ: ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʧʣʘʪʳ ʤʦʛʫʪ ʥʝ ʨʘʙʦʪʘʪʴ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʪʦʨʦʛʦ 
ʧʨʦʮʝʩʩʦʨʘ. ʉʤ. ʈʠʩʫʥʦʢ 4-6. 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʦ ʜʚʘ ʧʨʦʮʝʩʩʦʨʘ, ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ: 

¶ ʦʙʘ ʧʨʦʮʝʩʩʦʨʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʜʝʨ; 

¶ ʦʙʘ ʧʨʦʮʝʩʩʦʨʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʝ ʨʘʟʤʝʨʳ ʢʝ-hʧʘʤʷʪʠ ʜʣʷ ʚʩʝʭ ʫʨʦʚʥʝʡ 
ʧʨʦʮʝʩʩʦʨʘ; 

¶ ʦʙʘ ʧʨʦʮʝʩʩʦʨʘ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʜʝʥʪʠʯʥʳʝ ʯʘʩʪʦʪʳ DDR4; 

¶ ʦʙʘ ʧʨʦʮʝʩʩʦʨʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʠʜʝʥʪʠʯʥʦʝ ʨʘʩʰʠʨʝʥʥʦʝ ʩʝʤʝʡʩʪʚʦ, ʨʘʩʰʠʨʝʥʥʫʶ 
ʤʦʜʝʣʴ, ʪʠʧ ʧʨʦʮʝʩʩʦʨʘ, ʢʦʜ ʩʝʤʝʡʩʪʚʘ ʠ ʥʦʤʝʨ ʤʦʜʝʣʠ. 

ɺ ʩʠʩʪʝʤʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʮʝʩʩʦʨʳ ʩ ʨʘʟʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʷʜʝʨ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 
ʜʘʥʥʳʭ ʧʨʘʚʠʣ. ɽʩʣʠ ʵʪʦ ʫʩʣʦʚʠʝ ʩʦʙʣʶʜʘʝʪʩʷ, ʪʦ ʚʩʝ ʷʜʨʘ ʧʨʦʮʝʩʩʦʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 
ʥʘ ʥʘʠʤʝʥʴʰʫʶ ʦʙʱʫʶ ʯʘʩʪʦʪʫ (ʥʘʠʙʦʣʴʰʘʷ ʦʙʱʘʷ ʩʢʦʨʦʩʪʴ), ʠ ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ 
ʦʰʠʙʢʝ. 

ʉʪʝʧʧʠʥʛ ʧʨʦʮʝʩʩʦʨʘ ʚ ʨʘʤʢʘʭ ʦʙʱʝʛʦ ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʤʝʰʘʥʥʳʤ, 
ʝʩʣʠ ʦʥ ʫʢʘʟʘʥ ʚ ʦʙʥʦʚʣʝʥʠʷʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʧʨʦʮʝʩʩʦʨʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʢʦʨʧʦʨʘʮʠʝʡ 
IntelÈ. ʉʤʝʰʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʨʦʚ ʩ ʜʨʫʛʦʡ ʚʝʨʩʠʝʡ ʩʪʝʧʧʠʥʛʘ ʧʨʦʚʝʨʷʝʪʩʷ ʠ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʧʣʶʩ 
ʠʣʠ ʤʠʥʫʩ ʦʜʠʥ ʰʘʛ. 

5.5. ʉʚʦʜʢʘ ʦʰʠʙʦʢ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʨʘ 

ɺ ʪʘʙʣʠʮʝ 8 ʦʧʠʩʘʥʳ ʦʰʠʙʢʠ ʩʤʝʰʘʥʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʨʝʢʦʤʝʥʜʫʝʤʳʝ 
ʜʝʡʩʪʚʠʷ ʜʣʷ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ, ʩʦʟʜʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʩʝʤʝʡʩʪʚʘ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ 
ʧʨʦʮʝʩʩʦʨʦʚ IntelÈ XeonÈ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘʙʦʨʘ ʤʠʢʨʦʩʭʝʤ IntelÈ ʩʝʨʠʠ C621. ʆʰʠʙʢʠ 
ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦʡ ʠʟ ʪʨʝʭ ʩʪʝʧʝʥʝʡ ʩʝʨʴʝʟʥʦʩʪʠ: 

¶ ʂʨʠʪʠʯʝʩʢʘʷ (Fatal): ʝʩʣʠ ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝʪ ʟʘʛʨʫʟʠʪʴʩʷ, POST ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ:  
Unrecoverable fatal error found. System will not boot until the error is resolved 
Press <F2> to enter setup  
(ʆʙʥʘʨʫʞʝʥʘ ʥʝʫʩʪʨʘʥʠʤʘʷ ʬʘʪʘʣʴʥʘʷ ʦʰʠʙʢʘ. ʉʠʩʪʝʤʘ ʥʝ ʟʘʛʨʫʟʠʪʩʷ, ʧʦʢʘ 
ʦʰʠʙʢʘ ʥʝ ʙʫʜʝʪ ʫʩʪʨʘʥʝʥʘ 
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ʅʘʞʤʠʪʝ <F2>, ʯʪʦʙʳ ʚʦʡʪʠ ʚ ʥʘʩʪʨʦʡʢʫ).  
ʇʨʠ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰʠ <F2> ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ 
ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʝʪʯʝʨʘ ʦʰʠʙʦʢ, ʠ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʞʫʨʥʘʣʝ ʩʠʩʪʝʤʥʳʭ ʩʦʙʳʪʠʡ 
(SEL) ʩ ʢʦʜʦʤ ʦʰʠʙʢʠ POST. 
ʇʘʨʘʤʝʪʨ çPOST Error Pauseè ʚ ʥʘʩʪʨʦʡʢʘʭ BIOS ʥʝ ʚʣʠʷʝʪ ʥʘ ʵʪʫ ʦʰʠʙʢʫ. 
ɽʩʣʠ ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝʪ ʟʘʛʨʫʟʠʪʴʩʷ, ʩʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ ʟʚʫʢʦʚʦʡ ʢʦʜ, ʩʦʩʪʦʷʱʠʡ 
ʠʟ ʪʨʝʭ ʜʣʠʥʥʳʭ ʠ ʦʜʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʩʠʛʥʘʣʘ. ʉʠʩʪʝʤʘ ʥʝ ʩʤʦʞʝʪ ʟʘʛʨʫʟʠʪʴʩʷ, 
ʧʦʢʘ ʦʰʠʙʢʘ ʥʝ ʙʫʜʝʪ ʫʩʪʨʘʥʝʥʘ. ʅʝʠʩʧʨʘʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ. 
ʉʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʛʦʨʠʪ ʞʝʣʪʳʤ ʮʚʝʪʦʤ ʜʣʷ ʚʩʝʭ 
ʬʘʪʘʣʴʥʳʭ ʦʰʠʙʦʢ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʨʘ. 
ʇʦʩʪʦʷʥʥʦ ʛʦʨʷʱʠʡ ʞʝʣʪʳʡ ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʥʝʠʩʧʨʘʚʠʤʳʡ ʩʙʦʡ ʩʠʩʪʝʤʳ. 

¶ ʂʨʫʧʥʘʷ (Major): ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʝʪʯʝʨʘ ʦʰʠʙʦʢ 
ʠ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ (SEL). ɽʩʣʠ ʚ BIOS ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ çPOST 
Error Pauseè, ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ ʪʨʝʙʫʝʪʩʷ ʚʤʝʰʘʪʝʣʴʩʪʚʦ 
ʦʧʝʨʘʪʦʨʘ. ɽʩʣʠ ʧʘʨʘʤʝʪʨ ʥʘʩʪʨʦʡʢʠ BIOS çPOST Error Pauseè ʦʪʢʣʶʯʝʥ, ʩʠʩʪʝʤʘ 
ʧʨʦʜʦʣʞʠʪ ʟʘʛʨʫʟʢʫ. 

¶ ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ (Minor): ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʵʢʨʘʥʝ ʠʣʠ 
ʚ ʜʠʩʧʝʪʯʝʨʝ ʦʰʠʙʦʢ, ʘ ʢʦʜ ʦʰʠʙʢʠ POST ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʞʫʨʥʘʣ SEL. ʉʠʩʪʝʤʘ 
ʧʨʦʜʦʣʞʠʪ ʟʘʛʨʫʞʘʪʴʩʷ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʪʤʝʥʠʪʴ ʚʳʚʦʜ ʩʦʦʙʱʝʥʠʷ ʦʙ 
ʦʰʠʙʢʝ. ʇʘʨʘʤʝʪʨ çPOST Error Pauseè ʚ ʥʘʩʪʨʦʡʢʘʭ BIOS ʥʝ ʚʣʠʷʝʪ ʥʘ ʵʪʫ ʦʰʠʙʢʫ. 

ʊʘʙʣʠʮʘ 45. ʉʚʦʜʢʘ ʦʰʠʙʦʢ ʩʤʝʰʘʥʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʧʨʦʮʝʩʩʦʨʦʚ 

ʆʰʠʙʢʘ ɺʘʞʥʦʩʪʴ ɼʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʰʠʙʢʠ 

ʉʝʤʝʡʩʪʚʦ 
ʧʨʦʮʝʩʩʦʨʦʚ 
ʥʝ ʠʜʝʥʪʠʯʥʦ 

ʌʘʪʘʣʴʥʘʷ ʆʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʢʦʜʦʤ POST 0xE6. 

ɻʝʥʝʨʠʨʫʝʪ ʪʨʠ ʜʣʠʥʥʳʭ ʠ ʦʜʠʥ ʢʦʨʦʪʢʠʡ ʟʚʫʢʦʚʦʡ 
ʩʠʛʥʘʣ. 

ɺʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʬʘʪʘʣʴʥʦʡ ʦʰʠʙʢʝ (ʩʤ. ɺʳʰʝ) ʠ 
ʥʝ ʟʘʛʨʫʞʘʝʪʩʷ, ʧʦʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ ʙʫʜʝʪ ʫʩʪʨʘʥʝʥʘ 

ʄʦʜʝʣʴ 
ʧʨʦʮʝʩʩʦʨʘ 
ʥʝ ʠʜʝʥʪʠʯʥʘ 

ʌʘʪʘʣʴʥʘʷ ʈʝʛʠʩʪʨʠʨʫʝʪ ʢʦʜ ʦʰʠʙʢʠ POST ʚ SEL. 

ʇʨʝʜʫʧʨʝʞʜʘʝʪ BMC ʦ ʪʦʤ, ʯʪʦ ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ 
ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʛʦʨʝʪʴ ʞʝʣʪʳʤ ʮʚʝʪʦʤ. 

ʆʪʦʙʨʘʞʘʝʪ ʦʰʠʙʢʫ 0196: ʆʙʥʘʨʫʞʝʥʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 
ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʨʘ. 

ɺʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʬʘʪʘʣʴʥʦʡ ʦʰʠʙʢʝ (ʩʤ. ɺʳʰʝ) ʠ 
ʥʝ ʟʘʛʨʫʞʘʝʪʩʷ, ʧʦʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ ʙʫʜʝʪ ʫʩʪʨʘʥʝʥʘ 

ʗʜʨʘ/ʧʦʪʦʢʠ 
ʧʨʦʮʝʩʩʦʨʘ 
ʥʝ ʠʜʝʥʪʠʯʥʳ 

ʌʘʪʘʣʴʥʘʷ ʆʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʢʦʜʦʤ POST 0xE5. 

ɺʦʩʧʨʦʠʟʚʦʜʠʪ ʪʨʠ ʜʣʠʥʥʳʭ ʠ ʦʜʠʥ ʢʦʨʦʪʢʠʡ ʟʚʫʢʦʚʦʡ 
ʩʠʛʥʘʣ. 

ɺʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʬʘʪʘʣʴʥʦʡ ʦʰʠʙʢʝ (ʩʤ. ɺʳʰʝ) ʠ 
ʥʝ ʟʘʛʨʫʞʘʝʪʩʷ, ʧʦʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ ʙʫʜʝʪ ʫʩʪʨʘʥʝʥʘ 
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ʆʰʠʙʢʘ ɺʘʞʥʦʩʪʴ ɼʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʰʠʙʢʠ 

ʂʝ h
ʧʨʦʮʝʩʩʦʨʘ 
ʠʣʠ 
ʜʦʤʘʰʥʠʡ 
ʘʛʝʥʪ ʥʝ 
ʠʜʝʥʪʠʯʥʳ 

ʌʘʪʘʣʴʥʘʷ ʆʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʢʦʜʦʤ POST 0xE5. 

ɺʦʩʧʨʦʠʟʚʦʜʠʪ ʪʨʠ ʜʣʠʥʥʳʭ ʠ ʦʜʠʥ ʢʦʨʦʪʢʠʡ ʟʚʫʢʦʚʦʡ 
ʩʠʛʥʘʣ. ɺʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʬʘʪʘʣʴʥʦʡ ʦʰʠʙʢʝ (ʩʤ. 
ɺʳʰʝ) ʠ ʥʝ ʟʘʛʨʫʞʘʝʪʩʷ, ʧʦʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ ʙʫʜʝʪ 
ʫʩʪʨʘʥʝʥʘ 

ʏʘʩʪʦʪʘ 
ʧʨʦʮʝʩʩʦʨʘ 
(ʩʢʦʨʦʩʪʴ) ʥʝ 
ʠʜʝʥʪʠʯʥʘ 

ʌʘʪʘʣʴʥʘʷ ɽʩʣʠ ʯʘʩʪʦʪʳ ʜʣʷ ʚʩʝʭ ʧʨʦʮʝʩʩʦʨʦʚ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ 
ʦʜʠʥʘʢʦʚʳʤʠ: 

ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʚʩʝ ʯʘʩʪʦʪʳ ʧʨʦʮʝʩʩʦʨʘ ʥʘ ʩʘʤʫʶ 
ʚʳʩʦʢʫʶ ʦʙʱʫʶ ʯʘʩʪʦʪʫ. 

ʅʝ ʛʝʥʝʨʠʨʫʝʪ ʦʰʠʙʢʫ, ʥʝ ʩʯʠʪʘʝʪʩʷ ʟʘ ʩʦʩʪʦʷʥʠʝ 
ʦʰʠʙʢʠ.ʇʨʦʜʦʣʞʘʝʪ ʫʩʧʝʰʥʦ ʟʘʛʨʫʞʘʪʴ ʩʠʩʪʝʤʫ. 

ɽʩʣʠ ʥʝʣʴʟʷ ʥʘʩʪʨʦʠʪʴ ʦʜʠʥʘʢʦʚʳʝ ʯʘʩʪʦʪʳ ʜʣʷ ʚʩʝʭ 
ʧʨʦʮʝʩʩʦʨʦʚ: 

ʈʝʛʠʩʪʨʠʨʫʝʪ ʢʦʜ ʦʰʠʙʢʠ POST ʚ SEL 

ʏʘʩʪʦʪʘ 
ʧʨʦʮʝʩʩʦʨʘ 
(ʩʢʦʨʦʩʪʴ) ʥʝ 
ʠʜʝʥʪʠʯʥʘ 

ʌʘʪʘʣʴʥʘʷ ʇʨʝʜʫʧʨʝʞʜʘʝʪ BMC ʦ ʪʦʤ, ʯʪʦ ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ 
ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʛʦʨʝʪʴ ʞʝʣʪʳʤ ʮʚʝʪʦʤ. 

ʅʝ ʦʪʢʣʶʯʘʝʪ ʧʨʦʮʝʩʩʦʨ. 

ʆʪʦʙʨʘʞʘʝʪ ʦʰʠʙʢʫ 0197: ʅʝʚʦʟʤʦʞʥʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ 
ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʨʦʚ. 

ɺʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʬʘʪʘʣʴʥʦʡ ʦʰʠʙʢʝ (ʩʤ. ɺʳʰʝ) ʠ 
ʥʝ ʟʘʛʨʫʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ ʙʫʜʝʪ 
ʫʩʪʨʘʥʝʥʘ 

ʏʘʩʪʦʪʳ 
ʢʘʥʘʣʦʚ 
IntelÈ UPI 
Link ʥʝ 
ʠʜʝʥʪʠʯʥʳ 

ʌʘʪʘʣʴʥʘʷ ɽʩʣʠ ʯʘʩʪʦʪʳ ʚʩʝʭ ʢʘʥʘʣʦʚ IntelÈ Ultra Path Interconnect 
(IntelÈ UPI) ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ 
ʦʜʠʥʘʢʦʚʳʤʠ: 

ʅʘʩʪʨʘʠʚʘʝʪ ʚʩʝ ʯʘʩʪʦʪʳ ʤʝʞʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 
Intel UPI ʥʘ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʦʙʱʫʶ ʯʘʩʪʦʪʫ. 

ʅʝ ʛʝʥʝʨʠʨʫʝʪ ʦʰʠʙʢʫ, ʥʝ ʩʯʠʪʘʝʪʩʷ ʟʘ ʩʦʩʪʦʷʥʠʝ 
ʦʰʠʙʢʠ. 

ʇʨʦʜʦʣʞʘʝʪ ʫʩʧʝʰʥʦ ʟʘʛʨʫʞʘʪʴ ʩʠʩʪʝʤʫ. 

ɽʩʣʠ ʯʘʩʪʦʪʳ ʚʩʝʭ ʢʘʥʘʣʦʚ IntelÈ UPI ʥʝʣʴʟʷ ʥʘʩʪʨʦʠʪʴ 
ʦʜʠʥʘʢʦʚʳʤʠ: 

ʈʝʛʠʩʪʨʠʨʫʝʪ ʢʦʜ ʦʰʠʙʢʠ POST ʚ SEL. 

ʇʨʝʜʫʧʨʝʞʜʘʝʪ BMC ʦ ʪʦʤ, ʯʪʦ ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ 
ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʛʦʨʝʪʴ ʞʝʣʪʳʤ ʮʚʝʪʦʤ. 

ʅʝ ʦʪʢʣʶʯʘʝʪ ʧʨʦʮʝʩʩʦʨ. 

ʆʪʦʙʨʘʞʘʝʪ ʦʰʠʙʢʫ 0195: Intel (R) UPII ʥʝ ʤʦʞʝʪ 
ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʯʘʩʪʦʪʳ ʢʘʥʘʣʦʚ ʧʨʦʮʝʩʩʦʨʦʚ 
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ʆʰʠʙʢʘ ɺʘʞʥʦʩʪʴ ɼʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʰʠʙʢʠ 

ʏʘʩʪʦʪʳ 
ʢʘʥʘʣʦʚ 
IntelÈ UPI 
Link ʥʝ 
ʠʜʝʥʪʠʯʥʳ 

ʌʘʪʘʣʴʥʘʷ ɺʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʨʠ ʬʘʪʘʣʴʥʦʡ ʦʰʠʙʢʝ (ʩʤ. ɺʳʰʝ) ʠ 
ʥʝ ʟʘʛʨʫʞʘʝʪʩʷ, ʧʦʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ ʙʫʜʝʪ ʫʩʪʨʘʥʝʥʘ 

ʆʰʠʙʢʘ 
ʦʙʥʦʚʣʝʥʠʷ 
ʤʠʢʨʦʢʦʜʘ 
ʧʨʦʮʝʩʩʦʨʘ 

ʂʨʫʧʥʘʷ ʈʝʛʠʩʪʨʠʨʫʝʪ ʢʦʜ ʦʰʠʙʢʠ POST ʚ SEL. 

ʆʪʦʙʨʘʞʘʝʪ ʦʰʠʙʢʫ 816x: ʧʨʦʮʝʩʩʦʨ 0x ʚʳʚʦʜʠʪ 
ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʦʙʥʦʚʣʝʥʠʷ ʤʠʢʨʦʢʦʜʘ ʚ 
ʜʠʩʧʝʪʯʝʨʝ ʦʰʠʙʦʢ ʠʣʠ ʥʘ ʵʢʨʘʥʝ. 

ʇʨʠʥʠʤʘʝʪ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʦʰʠʙʢʠ. ʇʨʦʜʦʣʞʝʥʠʝ 
ʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩʪʨʦʡʢʠ çPOST Error 
Pauseè. ɺ ʩʣʫʯʘʝ ʦʩʪʘʥʦʚʢʠ ʟʘʛʨʫʟʢʠ ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʢʦʜ 
ʦʰʠʙʢʠ POST ʚ ʜʠʩʧʝʪʯʝʨʝ ʦʰʠʙʦʢ, ʦʞʠʜʘʝʪʩʷ 
ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʦʧʝʨʘʪʦʨʘ 

ʆʪʩʫʪʩʪʚʫʝʪ 
ʦʙʥʦʚʣʝʥʠʝ 
ʤʠʢʨʦʢʦʜʘ 
ʧʨʦʮʝʩʩʦʨʘ 

ʅʝʟʥʘʯʠ-
ʪʝʣʴʥʘʷ 

ʈʝʛʠʩʪʨʠʨʫʝʪ ʢʦʜ ʦʰʠʙʢʠ POST ʚ SEL. 

ʆʪʦʙʨʘʞʘʝʪ ʦʰʠʙʢʫ 818x: ʧʨʦʮʝʩʩʦʨ 0x ʚʳʚʦʜʠʪ 
ʩʦʦʙʱʝʥʠʝ ʚ ʜʠʩʧʝʪʯʝʨʝ ʦʰʠʙʦʢ ʠʣʠ ʥʘ ʵʢʨʘʥʝ, ʯʪʦ 
ʤʠʢʨʦʢʦʜ ʦʙʥʦʚʣʝʥʠʝ ʥʝ ʥʘʡʜʝʥʦ. 

ʉʠʩʪʝʤʘ ʧʨʦʜʦʣʞʘʝʪ ʟʘʛʨʫʞʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʧʘʨʘʤʝʪʨʘ çPOST Error Pauseè 
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6. ʇʆɼɼɽʈɾʂɸ PCI EXPRESS* (PCIE*) 
ʀʥʪʝʨʬʝʡʩ PCI Express* (PCIe*) ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʠʤ ʩ ʙʘʟʦʚʦʡ ʩʧʝʮʠʬʠʢʘʮʠʝʡ PCI 
Express ʚʝʨʩʠʠ 3.0 ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ PCIe: Gen 3.0 
(8.0 ɻʊ/ʩ), Gen 2.0 (5.0 ɻʊ/ʩ) ʠ Gen 1.0 (2,5 ɻʊ/ʩ). 

ʂʦʥʢʨʝʪʥʳʝ ʬʫʥʢʮʠʠ ʧʦ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʦʨʘ 
ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ PCIe ʧʦʨʪʘʤʠ ʩʤ ʊʘʙʣʠʮʘ 46. 

ʊʘʙʣʠʮʘ 46. ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʧʦʨʪʦʚ CPU - PCIe* 

CPU 1 CPU 2 

ʇʦʨʪʳ PCI ɹʦʨʪʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʇʦʨʪʳ PCI ɹʦʨʪʦʚʦʝ 
ʫʩʪʨʦʡʩʪʚʦ 

ʇʦʨʪ DMI 3 - 
x4 

ʏʠʧʩʝʪ ʇʦʨʪ DMI 3 - 
x4 

ʅʝ 
ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʇʦʨʪ 1A - x4 ʂʘʥʘʣ ʚʦʩʭʦʜʷʱʝʡ ʩʚʷʟʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ 
IntelÈ QuickAssist 

ʇʦʨʪ 1A - x4 ʉʣʦʪ #2 

ʇʦʨʪ 1B - x4 ʂʘʥʘʣ ʚʦʩʭʦʜʷʱʝʡ ʩʚʷʟʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ 
IntelÈ QuickAssist 

ʧʦʨʪ 1B - x4 ʉʣʦʪ #2 

ʇʦʨʪ 1ʉ - x4 Slot M.4 / PCIe x4 ʇʦʨʪ 1ʉ - x4 ʉʣʦʪ #2 

ʇʦʨʪ 1D - x4 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʇʦʨʪ 1D - x4 ʉʣʦʪ #2 

ʇʦʨʪ 2A - x4 ʉʣʦʪ #6 ʇʦʨʪ 2A - x4 ʉʣʦʪ #4 

ʇʦʨʪ 2B - x4 ʉʣʦʪ #6 ʇʦʨʪ 2B - x4 ʉʣʦʪ #4 

ʇʦʨʪ 2C - x4 ʉʣʦʪ #6 ʇʦʨʪ 2C - x4 ʉʣʦʪ #4 

ʇʦʨʪ 2D - x4 ʉʣʦʪ #6 ʇʦʨʪ 2D - x4 ʉʣʦʪ #4 

ʇʦʨʪ 3A - x4 ʉʣʦʪ #5 ʇʦʨʪ 3A - x4 ʉʣʦʪ #1 

ʇʦʨʪ 3B - x4 ʉʣʦʪ #5 ʇʦʨʪ 3B - x4 ʉʣʦʪ #1 

ʇʦʨʪ 3C - x4 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʇʦʨʪ 3C - x4 ʉʣʦʪ #3 

ʇʦʨʪ 3D -x4 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʇʦʨʪ 3D -x4 ʉʣʦʪ #3 
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6.1. ʇʝʨʝʯʠʩʣʝʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ PCIe* 

BIOS ʥʘʟʥʘʯʘʝʪ ʥʦʤʝʨʘ ʰʠʥʳ PCI ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʣʦʢʘʣʴʥʦʡ ʰʠʥʳ PCI 
ʚʝʨʩʠʠ 3.0. ʅʦʤʝʨ ʰʠʥʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʢʦʛʜʘ BIOS ʦʙʥʘʨʫʞʠʚʘʝʪ ʫʩʪʨʦʡʩʪʚʦ ʤʦʩʪʘ  
PCI-PCI. 

ʉʢʘʥʠʨʦʚʘʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ ʚʪʦʨʠʯʥʦʡ ʩʪʦʨʦʥʝ ʤʦʩʪʘ, ʧʦʢʘ ʚʩʝʤ ʧʦʜʯʠʥʝʥʥʳʤ ʰʠʥʘʤ 
ʥʝ ʙʫʜʫʪ ʧʨʠʩʚʦʝʥʳ ʥʦʤʝʨʘ. ʅʘʟʥʘʯʝʥʠʝ ʥʦʤʝʨʦʚ ʰʠʥʳ PCI ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 
ʟʘʛʨʫʟʢʠ ʢ ʟʘʛʨʫʟʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʫʩʪʨʦʡʩʪʚ PCI ʩ ʤʦʩʪʘʤʠ PCI-PCI. 

ɽʩʣʠ ʤʦʩʪʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʝʜʠʥʩʪʚʝʥʥʦʡ ʰʠʥʦʡ ʧʦʟʘʜʠ ʥʝʛʦ ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʰʠʥʫ PCI, ʚʩʝ 
ʧʦʩʣʝʜʫʶʱʠʝ ʥʦʤʝʨʘ ʰʠʥʳ PCI ʥʠʞʝ ʪʝʢʫʱʝʡ ʰʠʥʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ ʝʜʠʥʠʮʫ. 
ʅʘʟʥʘʯʝʥʠʝ ʰʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʦʜʠʥ ʨʘʟ, ʚ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʟʘʛʨʫʟʢʠ BIOS, ʠ ʥʠʢʦʛʜʘ ʥʝ 
ʠʟʤʝʥʷʝʪʩʷ ʥʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʟʘʛʨʫʟʢʠ.
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7. ʇʆɼɼɽʈɾʂɸ ʇɸʄʗʊʀ 
ɺ ʵʪʦʡ ʛʣʘʚʝ ʦʧʠʩʳʚʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʫʧʨʘʚʣʷʶʱʘʷ ʧʦʜʩʠʩʪʝʤʦʡ ʧʘʤʷʪʠ, 
ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʪʠʧʳ ʧʘʤʷʪʠ, ʧʨʘʚʠʣʘ ʫʩʪʘʥʦʚʢʠ ʧʘʤʷʪʠ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʬʫʥʢʮʠʠ 
ʥʘʜʝʞʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ (RAS) ʧʘʤʷʪʠ. 

7.1. ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ ʧʘʤʷʪʠ 

 

ʈʠʩʫʥʦʢ 7-1. ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ ʧʘʤʷʪʠ 

ʇʈʀʄɽʏɸʅʀɽ: ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʣʴʢʦ ʧʘʤʷʪʴ DDR4. 

ʂʘʞʜʳʡ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩʦʨ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʧʘʤʷʪʠ 
(IMC), ʩʧʦʩʦʙʥʳʡ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦ ʰʝʩʪʠ ʢʘʥʘʣʦʚ ʧʘʤʷʪʠ DDR4, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 
ʨʘʟʤʝʩʪʠʪʴ ʜʦ ʜʚʫʭ ʩʣʦʪʦʚ DIMM ʥʘ ʢʘʥʘʣ. ɺ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʩʝʛʦ 16 
ʨʘʟʲʝʤʦʚ DIMM (ʚʦʩʝʤʴ ʤʦʜʫʣʝʡ DIMM ʥʘ ʧʨʦʮʝʩʩʦʨ) ð 1 ʨʘʟʲʝʤ DDR4 DIMM ʥʘ ʢʘʥʘʣ 
ʧʘʤʷʪʠ ʥʘ ʯʝʪʳʨʝʭ ʢʘʥʘʣʘʭ ʠ 2 ʨʘʟʲʝʤʘ DDR4 DIMM ʥʘ ʜʚʫʭ ʢʘʥʘʣʘʭ (ʪʦʧʦʣʦʛʠʷ 2-1-1). 

ʄʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

¶ ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʤʦʜʫʣʠ DIMM DDR4. 

¶ ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʤʦʜʫʣʠ RDIMM ʠ LRDIMM ʩ ʪʝʨʤʦʜʘʪʯʠʢʦʤ ʥʘ DIMM 
(TSOD). 

¶ ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʤʦʜʫʣʠ RDIMM ʠ LRDIMM ʩ ʚʢʣʶʯʝʥʥʳʤ ʢʦʜʦʤ 
ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ (ECC). 

¶ ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʫʣʠ DIMM SDRAM ʦʨʛʘʥʠʟʦʚʘʥʳ ʢʘʢ ʦʜʥʦʨʘʥʛʦʚʳʝ (SR), 
ʜʚʫʭʨʘʥʛʦʚʳʝ (DR) ʠʣʠ ʯʝʪʳʨʝʭʨʘʥʛʦʚʳʝ (QR). 

  




































































































































































































































































































































































































