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1. ɺɺɽɼɽʅʀɽ 

1.1 ʆ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ 

ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʩʦʜʝʨʞʠʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʝʨʝʯʝʥʴ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʚʝʨʦʢ ʜʣʷ 

ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʙʘʟʝ ʤʠʢʨʦʩʭʝʤʳ 

1892ɺʄ14ʗ.  

ʈʘʟʨʘʙʦʪʯʠʢʫ ʜʦ ʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʢʠ ʫʩʪʨʦʡʩʪʚʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʱʘʪʝʣʴʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʥʘʩʪʦʷʱʠʤ ʜʦʢʫʤʝʥʪʦʤ. 

1.2 ɼʨʫʛʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

ʆʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʧʦ ʤʠʢʨʦʩʭʝʤʝ 1892ɺʄ14ʗ ʷʚʣʷʝʪʩʷ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʜʦʩʪʫʧʥʦʝ ʥʘ ʩʘʡʪʝ http://multicore.ru/.  

ʅʘʩʪʦʷʱʠʡ ʜʦʢʫʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʜʝʨʞʢʫ ʠʟ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʘʢʮʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʚʦʧʨʦʩʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ʠ 

ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʦʧʳʪ ʠʥʞʝʥʝʨʦʚ ɸʆ ʅʇʎ çʕʃɺʀʉè. 

ʊʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʝʨʝʯʥʝʤ ʦʛʨʘʥʠʯʝʥʠʡ ʤʠʢʨʦʩʭʝʤʳ 1892ɺʄ14ʗ, 

ʜʦʩʪʫʧʥʳʤ ʥʘ ʩʘʡʪʝ http://multicore.ru/. 

ɺ ʜʦʢʫʤʝʥʪʝ çʄʠʢʨʦʩʭʝʤʘ ʠʥʪʝʛʨʘʣʴʥʘʷ 1892ɺʄ14ʗ. çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʘʩʩʠʨʦʚʢʝ 

DDR3è ʧʨʠʚʝʜʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʢʣʶʯʝʥʠʶ ʧʘʤʷʪʠ DDR ʢ ʤʠʢʨʦʩʭʝʤʝ 

1892ɺʄ14ʗ, ʚ ʯʘʩʪʠ, ʢʘʩʘʶʱʝʡʩʷ ʨʝʘʣʠʟʘʮʠʠ ʪʦʧʦʣʦʛʠʠ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ. ɼʦʢʫʤʝʥʪ 

ʜʦʩʪʫʧʝʥ ʥʘ ʩʘʡʪʝ. 

ɺ ʨʘʟʜʝʣʘʭ ʥʘʩʪʦʷʱʝʛʦ ʜʦʢʫʤʝʥʪʘ, ʧʦʩʚʷʱʝʥʥʳʭ ʪʦʧʦʣʦʛʠʠ ʧʝʯʘʪʥʳʭ ʧʣʘʪ, ʚ ʢʘʯʝʩʪʚʝ 

ʠʣʣʶʩʪʨʘʮʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʧʦʣʦʛʠʷ ʤʦʜʫʣʷ ʦʪʣʘʜʦʯʥʦʛʦ ʉʘʣʶʪ-ʕʃ24ɼ1 rev. 1.5, ʩʤ. 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʥʘ ʩʘʡʪʝ http://multicore.ru/. 

http://multicore.ru/mc/data_sheets/Manual_1892VM14YA.pdf
http://multicore.ru/
http://multicore.ru/mc/data_sheets/Errata_ELcore_30M.pdf
http://multicore.ru/
http://multicore.ru/
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2. ʇɽʈɽʏɽʅʔ ʂʆʅʊʈʆʃʔʅʓʍ ʇʈʆɺɽʈʆʂ 

ɺ ʪʘʙʣʠʮʘʭ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʚʝʨʦʢ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ (ʊʘʙʣʠʮʘ 2.1-ʊʘʙʣʠʮʘ 2.14), 

ʩʦʜʝʨʞʘʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʫʩʪʨʦʡʩʪʚ 

ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʩʭʝʤʳ 1892ɺʄ14ʗ. ɺ ʩʪʦʣʙʮʘʭ çʇʨʠʤʝʯʘʥʠʝè ʥʝʢʦʪʦʨʳʭ ʪʘʙʣʠʮ 

ʩʦʜʝʨʞʠʪʩʷ ʦʙʲʷʩʥʝʥʠʝ, ʧʦʯʝʤʫ ʨʘʟʨʘʙʦʪʯʠʢʫ ʥʫʞʥʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʠʤʝʥʥʦ ʵʪʦʡ 

ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʦʢʫʤʝʥʪʦʤ çʄʠʢʨʦʩʭʝʤʘ ʠʥʪʝʛʨʘʣʴʥʘʷ 1892ɺʄ14ʗ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʘʩʩʠʨʦʚʢʝ DDR3è. 

ɺ ʛʣʘʚʝ 17.9.2 çʇʨʠʤʝʨʳ ʧʦʜʢʣʶʯʝʥʠʷè ʩʦʜʝʨʞʘʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʧʦʜʢʣʶʯʝʥʠʷ 

ʬʣʵʰ-ʧʘʤʷʪʝʡ ʢ ʧʨʦʮʝʩʩʦʨʫ. 

2.1 ʅʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʤʠʢʨʦʩʭʝʤʳ 

ʇʝʨʝʯʝʥʴ ʚʳʚʦʜʦʚ ʧʠʪʘʥʠʷ ʠ ʟʝʤʣʠ ʧʨʠʚʝʜʝʥ ʚ ʧ.33.2 ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ 

ʤʠʢʨʦʩʭʝʤʫ 1892ɺʄ14ʗ. 

ʊʘʙʣʠʮʘ 2.1 

ʇʨʦʚʝʨʝʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷ ʇʨʠʤʝʯʘʥʠʝ 

 
ʆʙʝʩʧʝʯʠʪʴ ʧʦʨʷʜʦʢ ʧʦʜʘʯʠ 

ʧʠʪʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʇ ʥʘ ʤʠʢʨʦʩʭʝʤʫ. 

ʆʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʛʨʘʥʠʯʝʥʠʝ 

DDRMC, ʩʤ. ʛʣʘʚʫ 7 ʜʦʢʫʤʝʥʪʘ 

çʄʠʢʨʦʩʭʝʤʘ ʠʥʪʝʛʨʘʣʴʥʘʷ 

1892ɺʄ14ʗ. ʇʝʨʝʯʝʥʴ ʚʳʷʚʣʝʥʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡè. 

ʅʝʩʦʙʣʶʜʝʥʠʝ ʧʦʨʷʜʢʘ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʤʫ 

ʧʦʪʨʝʙʣʝʥʠʶ ʥʘ ʚʨʝʤʷ ʜʦ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ DDR 

 
ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʷʜʨʘ ʥʘʭʦʜʠʪʩʷ 

ʚ ʜʠʘʧʘʟʦʥʝ ʜʦʧʫʩʪʠʤʳʭ 

ʥʘʧʨʷʞʝʥʠʡ (1.045-1.155 ɺ) 

 

 
ʆʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ 

ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʷʜʨʘ ʥʝ ʤʝʥʝʝ 

3 ɸ. 

 

 
ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʫʣʴʩʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ. 

ʐʫʤ ʧʫʣʴʩʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʥʝʝ 5% 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ. 

 
efuse_VDDA. ʅʘʧʨʷʞʝʥʠʝ ʧʨʦʞʠʛʘ 

eFuse. ɼʘʥʥʳʡ ʚʳʚʦʜ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʚʷʟʘʪʴ ʢ ʟʝʤʣʝ. 
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2.2 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʬʠʣʴʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʧʠʪʘʥʠʷ 
ʤʠʢʨʦʩʭʝʤʳ 

ʊʘʙʣʠʮʘ 2.2 

ʇʨʦʚʝʨʝʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷ ʇʨʠʤʝʯʘʥʠʝ 

 
ʂʦʥʜʝʥʩʘʪʦʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʥʘ ʥʠʞʥʝʡ 

ʩʪʦʨʦʥʝ ʧʣʘʪʳ, ʧʦʜ ʢʦʨʧʫʩʦʤ ʤʠʢʨʦʩʭʝʤʳ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʙʣʠʟʢʦ ʢ ʧʝʨʝʭʦʜʥʳʤ ʦʪʚʝʨʩʪʠʷʤ. ʂʦʪʦʨʳʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʜʢʣʶʯʝʥʳ ʥʘʧʨʷʤʫʶ ʢ ʦʧʦʨʥʳʤ ʩʣʦʷʤ ʟʝʤʣʠ 

ʠ ʧʠʪʘʥʠʷ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ ʠ 

ʧʝʨʝʭʦʜʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ - ʥʝ ʙʦʣʝʝ 1,27 ʤʤ.  

 

 
ʀʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʜʝʥʩʘʪʦʨʳ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʸʤʢʦʩʪʴ ʁ

ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ.  

 

 
ɺʦʟʤʦʞʥʘ ʫʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 

ʙʦʣʴʰʦʡ ʸʤʢʦʩʪʠ ʥʘ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ, ʧʦ 

ʧʝʨʠʤʝʪʨʫ ʢʦʨʧʫʩʘ ʤʠʢʨʦʩʭʝʤʳ.  

 

2.2.1 ʊʠʧʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʜʝʥʩʘʪʦʨʦʚ (ʧʨʠʤʝʨ ʜʣʷ ʤʦʜʫʣʷ ʉʘʣʶʪ-

ʕʃ24ʇʄ1) 

ʊʘʙʣʠʮʘ 2.3 

ɺʳʚʦʜʳ ʤʠʢʨʦʩʭʝʤʳ 

(ʥʘʟʚʘʥʠʝ ʮʝʧʠ ʥʘ ʩʭʝʤʝ) 

ʊʠʧ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʂʦʣʠʯʝʩʪʚʦ,

ʰʪ 

VDD (+1V1)  0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 36 

0603-22 ʤʢʌ-6,3 ɺ (GRM188R60J226MEA0D)  4 

VDDPST 0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 24 

DDR0_VDDQ, 

DDR1_VDDQ 

0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 14 

DDR0_VREF, 

DDR1_VREF 

0402-0,1 ʤʢʌ-16ɺ (GRM155R71C104KA88D) 4 

CSI_VDDAC, 

DSI_VDDAC 

0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 4 

0603-22 ʤʢʌ-6,3 ɺ (GRM188R60J226MEA0D) 1 

SDMMC0_VDD, 

SDMMC1_VDD 

0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 2 

SW0_VDD11, 

SW1_VDD11 

0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 2 

SW0_VDD25, 

SW1_VDD25 

0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 2 

OTG_VDD25 0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 1 

OTG_VDD33 0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 2 

ALIVE_VDD  0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 2 

ALIVE_VDDPST 0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 2 

RTC_VDD 0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 1 

RTC_VDDPST 0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 2 

RTC_VDDAC 0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 1 
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 ɺʳʚʦʜʳ ʤʠʢʨʦʩʭʝʤʳ 

(ʥʘʟʚʘʥʠʝ ʮʝʧʠ ʥʘ ʩʭʝʤʝ) 

ʊʠʧ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʂʦʣʠʯʝʩʪʚʦ,

ʰʪ 

CPLL_VDDAC, 

APLL_VDDAC, 

SPLL_VDDAC, 
DPLL_VDDAC, 

VPLL_VDDAC, 

UPLL_VDDAC 

0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 3 

SW1PLL_VDDAC, 0201-0,22 ʤʢʌ-6,3 ɺ (GRM033R60J224ME15D) 2 

SW0PLL_VDDAC 

 

2.3 ʊʘʢʪʦʚʳʝ ʯʘʩʪʦʪʳ ʤʠʢʨʦʩʭʝʤʳ, ʨʝʟʦʥʘʪʦʨʳ ʠ ʛʝʥʝʨʘʪʦʨʳ 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʥʝʨʘʪʦʨʘ ʠ ʨʝʟʦʥʘʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 34.2-34.4 

ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʧʨʦʮʝʩʩʦʨ 1892ɺʄ14ʗ. 

ʊʘʙʣʠʮʘ 2.4 

ʇʨʦʚʝʨʝʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷ ʇʨʠʤʝʯʘʥʠʝ 

 
ʈʝʟʦʥʘʪʦʨ 32.768 kHz.  

ʉʦʝʜʠʥʠʪ ɹʚʳʚʦʜʳ ʨʝʟʦʥʘʪʦʨʘ ʩ 

ʚʳʚʦʜʘʤʠ XTI_32K ʠ XTO_32K. 

ɺʳʙʨʘʪʴ ʨʝʟʦʥʘʪʦʨ ʩ ʵʢʚʠʚʘʣʝʥʪʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʤ ʥʝ ʙʦʣʝʝ 100 ʆʤ ʠ 

ʩʣʝʜʦʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʧʦ ʸʤʢʦʩʪʥʦʡ ʥʘʛʨʫʟʢʝ. 

ʅʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʤʝʱʘʶʱʠʡ ʨʝʟʠʩʪʦʨ, 

ʪʘʢ ʢʘʢ ʩʭʝʤʘ ʩʤʝʱʝʥʠʷ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʚʥʫʪʨʠ ʤʠʢʨʦʩʭʝʤʳ ʧʨʦʮʝʩʩʦʨʘ. 

ʂʦʥʜʝʥʩʘʪʦʨʳ (ʦʙʳʯʥʦ 10-16 ʧʌ) 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʧʘʨʘʟʠʪʥʳʭ ʝʤʢʦʩʪʝʡ. 

ɼʦʨʦʞʢʠ ʤʝʞʜʫ ʨʝʟʦʥʘʪʦʨʦʤ ʠ 

ʧʨʦʮʝʩʩʦʨʦʤ ʜʦʣʞʥʳ ʙʳʪʴ 

ʢʦʨʦʪʢʠʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ 

ʧʣʦʩʢʦʩʪʠ ʟʘʟʝʤʣʝʥʠʷ ʧʦʜ 

ʢʨʠʩʪʘʣʣʦʤ, ʢʦʥʜʝʥʩʘʪʦʨʦʚ 

ʥʘʛʨʫʟʢʠ. 

 
ʇʦʜʢʣʶʯʠʪʴ ʢʦ ʚʭʦʜʫ XTI_24M 

ʛʝʥʝʨʘʪʦʨ 24 ʄɻʮ. 

ʕʪʘ ʯʘʩʪʦʪʘ ʷʚʣʷʝʪʩʷ ʦʧʦʨʥʦʡ ʜʣʷ 

ʢʦʥʪʨʦʣʣʝʨʘ ʫʧʨʘʚʣʝʥʠʷ 

ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ CMCTR.  

 
ɽʩʣʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ XTI_24M 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʚʘʨʮʝʚʳʡ ʨʝʟʦʥʘʪʦʨ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʝʥʠʝ ʨʝʟʠʩʪʦʨʘ 

1ʄʆʤ ʧʘʨʘʣʣʝʣʴʥʦ ʨʝʟʦʥʘʪʦʨʫ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʚʘʨʮʝʚʦʛʦ 

ʨʝʟʦʥʘʪʦʨʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʯʘʩʪʦʪʳ XTI_24M ʥʝ ʷʚʣʷʝʪʩʷ 

ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʨʝʰʝʥʠʝʤ 
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2.4 ʉʠʛʥʘʣʳ ʩʙʨʦʩʘ ʤʠʢʨʦʩʭʝʤʳ (NRST_PON, NRST_WARM) 

ʊʘʙʣʠʮʘ 2.5 

ʇʨʦʚʝʨʝʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷ ʇʨʠʤʝʯʘʥʠʝ 

 
ʉʠʛʥʘʣ ʫʩʪʘʥʦʚʢʠ ʠʩʭʦʜʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ NRST_PON 

ʧʦʜʢʣʶʯʠʪʴ ʯʝʨʝʟ 12 ʢʆʤ 

ʨʝʟʠʩʪʦʨ ʢ ʮʝʧʠ ʧʠʪʘʥʠʷ 3,3ɺ. 

Cʙʨʦʩ ʧʦ ʚʢʣʶʯʝʥʠʶ ʧʠʪʘʥʠʷ ï ʧʨʠʚʦʜʠʪ ʢ 

ʧʝʨʝʚʦʜʫ ʚ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʩʝʡ 

ʣʦʛʠʢʠ ʤʠʢʨʦʩʭʝʤʳ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ. 

 
ʉʠʛʥʘʣ çʪʝʧʣʦʛʦè ʩʙʨʦʩʘ 

ʤʠʢʨʦʩʭʝʤʳ NRST_WARM. 

çʊʝʧʣʳʡè ʩʙʨʦʩ ï ʘʥʘʣʦʛʠʯʝʥ ʩʙʨʦʩʫ ʧʦ 

ʚʢʣʶʯʝʥʠʶ ʧʠʪʘʥʠʷ, ʦʜʥʘʢʦ ʥʝ ʧʨʠʚʦʜʠʪ ʚ 

ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʨʘʩʩʳ ʠ ʪʘʡʤʝʨ r

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʃʦʛʠʢʘ ʦʪʣʘʜʢʠ 

ʯʘʩʪʠʯʥʦ ʧʨʠʚʦʜʠʪʩʷ ʚ ʥʘʯʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʦʜʢʣʶʯʝʥʠʶ ʩʤ. ʨʠʩʫʥʦʢ 2.13 ʨʫʢʦʚʦʜʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʧʨʦʮʝʩʩʦʨ 1892ɺʄ14ʗ. 

2.5 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʢʣʶʯʝʥʠʶ ʇʠʪʘʥʠʷ SD-ʢʘʨʪʳ 

ʉʪʘʥʜʘʨʪ SD ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ 1,8 ɺ ʠ 3,3 ɺ. 

ʅʘʧʨʷʞʝʥʠʝ 1,8 ɺ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ, ʩʤ. ʊʘʙʣʠʮʫ 20.54. 

çʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ SDè ʨʫʢʦʚʦʜʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 1,8 ɺ. 

ɺʳʙʦʨ ʧʠʪʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʛʥʘʣʘʤʠ SDMC0_18EN ʠ SDMC1_18EN. 

ʊʘʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʦʜʫʣʝ ʦʪʣʘʜʦʯʥʦʤ ʉʘʣʶʪ-ʕʃ24ɼ1 ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ.  

 
ʈʠʩʫʥʦʢ 2.1 

ɼʣʷ eMMC (ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʪʦʤʫ ʞʝ ʧʦʨʪʫ SDMMC) ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʥʝ 

ʪʨʝʙʫʝʪʩʷ. 

2.6 ʇʦʜʪʷʛʠʚʘʶʱʠʝ ʨʝʟʠʩʪʦʨʳ ʥʘ ʣʠʥʠʷʭ SDMMC 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʢʣʶʯʘʪʴ ʚʥʝʰʥʠʝ pullup-ʨʝʟʠʩʪʦʨ r 10...100 ʢʆʤ ʥʘ ʣʠʥʠʠ SD0_DET, 

SD1_DET. 

http://multicore.ru/mc/data_sheets/Manual_1892VM14YA.pdf
http://multicore.ru/mc/data_sheets/Manual_1892VM14YA.pdf
http://multicore.ru/index.php?id=1353
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2.7 ʆʪʣʘʜʦʯʥʳʝ ʧʦʨʪʳ 

ʊʘʙʣʠʮʘ 2.6. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ JTAG 

ʇʨʦʚʝʨʝʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷ ʇʨʠʤʝʯʘʥʠʝ 

 
ʅʝ ʧʨʠʤʝʥʷʪʴ ʚʥʝʰʥʠʝ ʧʦʜʪʷʛʠʚʘʶʱʠʝ 

ʨʝʟʠʩʪʦʨʳ ʢ ʮʝʧʠ TDO. 

ʇʨʠʤʝʥʝʥʠʝ ʚʥʝʰʥʝʛʦ ʧʦʜʪʷʛʠʚʘʶʱʝʛʦ 

ʨʝʟʠʩʪʦʨʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʝ. 

 
ʉʠʩʪʝʤʘ ʦʪʣʘʜʢʠ TRACE ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʚʦʜʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʝʞʠʤʝ GPIO. 

 

 
ʅʘ ʨʘʟʲʝʤ JTAG ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʚʝʜʝʥ 

ʨʘʟʲʝʤ NRST_PON. 

 

ʊʘʙʣʠʮʘ 2.7 

ɺʳʚʦʜ ʊʠʧ 

ʇʦʜʪʷʛʠʚʘʶʱʠʡ ʨʝʟʠʩʪʦʨ 

ʚʥʫʪʨʠ ʤʠʢʨʦʩʭʝʤʳ 

ʇʦʜʪʷʛʠʚʘʶʱʠʡ ʨʝʟʠʩʪʦʨ ʥʘ 

ʩʭʝʤʝ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʫʩʪʨʦʡʩʚʘ 

TDO O 
pullup, 10ʢʆʤ  

ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

TCK I 
pulldown, 10ʢʆʤ 

TRSTN I 
pullup, 10ʢʆʤ 

TDI I 
pullup, 10ʢʆʤ 

TMS I 
pullup, 10ʢʆʤ 
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2.8 ʈʝʞʠʤʳ ʟʘʛʨʫʟʢʠ ʤʠʢʨʦʩʭʝʤʳ 

ʈʝʞʠʤ ʟʘʛʨʫʟʢʠ ʤʠʢʨʦʩʭʝʤʳ ʟʘʜʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʚʳʚʦʜʦʚ BOOT[2:0]. 

ʊʘʙʣʠʮʘ 2.8 

ʇʨʦʚʝʨʝʥʦ 
ɿʥʘʯʝʥʠʝ 

BOOT 

ʈʝʢʦʤʝʥʜʘʮʠʷ ʇʨʠʤʝʯʘʥʠʝ 

 BOOT = 0 NOR 

Flash/EEPROM, 

ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʢʣʶʯʘʪʴ ʢ 

NORMPORT. 

 

 BOOT = 1 ʊʦʣʴʢʦ 8-ʤʠ 

ʨʘʟʨʷʜʥʦʝ 

ʧʦʜʢʣʶʯʝʥʠʝ 

ʧʘʤʷʪʠ 

ɼʦʧʫʩʪʠʤʳʝ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ NAND-ʬʣʵʰ 

ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ 17.9 ʨʫʢʦʚʦʜʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʤʠʢʨʦʩʭʝʤʫ 1892ɺʄ14ʗ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʸʤʢʦʩʪʴ ʧʦʜʢʣʶʯʘʝʤʦʡ ʧʘʤʷʪʠ 

NAND Flash - 128 ɻʙʘʡʪ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʢʘʢ 

ʩʠʥʭʨʦʥʥʳʡ, ʪʘʢ ʠ ʘʩʠʥʭʨʦʥʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ʇʨʠ ʟʘʛʨʫʟʢʝ ʩ NAND-ʬʣʝʰ ʢʦʨʨʝʢʪʠʨʦʚʢʘ 

ʦʰʠʙʦʢ ʩ ECC ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. 

ʇʨʠ ʟʘʛʨʫʟʢʝ ʩ SDMMC, SPI, NANDMPORT, 

UART (ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ BOOT ʥʝ ʨʘʚʥʦ 0) 

ʧʨʦʠʩʭʦʜʠʪ ʚʢʣʶʯʝʥʠʝ ʘʧʧʘʨʘʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʛʝʨʝʥʪʥʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʟʘʚʠʩʘʥʠʶ ʧʨʦʮʝʩʩʦʨʘ 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʨʠʤʝʥʠʤʦ ʢ ʤʠʢʨʦʩʭʝʤʘʤ 

ʧʘʨʪʠʠ: 1447,1544. 

 BOOT = 2 ʇʦʨʪ UART0  

 BOOT = 3 SPI ʬʣʵʰ 

ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʢʣʶʯʘʪʴ ʯʝʨʝʟ 

ʙʣʦʢ SPI0 ʠ CS0.  

SPI FLASH ʜʦʩʪʫʧʥʘ ʯʝʨʝʟ ʧʦʨʪ SPI0.  

 BOOT = 4 SD-ʢʘʨʪʫ 

ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʢʣʶʯʘʪʴ ʢ ʧʦʨʪʫ 

SDMMC0  

 

ʂʦʜ BootROM-sd ʦʩʫʱʝʩʪʚʣʷʝʪ ʟʘʛʨʫʟʢʫ 

Secondary Program Loader (SPL) ʩ SD/MMC 

ʢʘʨʪ. ʉʤ. ʛʣʘʚʫ. 2 ʜʦʢʫʤʝʥʪʘ çʄʠʢʨʦʩʭʝʤʘ 

ʠʥʪʝʛʨʘʣʴʥʘʷ 1892ɺʄ14ʗ. ʇʝʨʝʯʝʥʴ 

ʚʳʷʚʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ  

 

ʅʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘʛʨʫʟʢʘ ʩʦ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʥʦʩʠʪʝʣʝʡ: eMMC ʚ ʨʝʞʠʤʝ MMC Boot 

mode; SDSC. 

2.9 I2C 

ʊʘʙʣʠʮʘ 2.9 

ʇʨʦʚʝʨʝʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷ ʇʨʠʤʝʯʘʥʠʝ 

 ʇʨʦʚʝʨʠʪʴ ʩʢʦʨʦʩʪʠ ʧʦʜʢʣʶʯʘʝʤʳʭ 

ʫʩʪʨʦʡʩʪʚ. ʅʝ ʩʦʚʤʝʱʘʪʴ ʙʳʩʪʨʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩ ʤʝʜʣʝʥʥʳʤʠ. 

ʐʠʥʘ I2C ʨʘʙʦʪʘʝʪ ʥʘ ʩʢʦʨʦʩʪʠ ʩʘʤʦʛʦ 

ʤʝʜʣʝʥʥʦʛʦ ʠʟ ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ.  
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 ʋʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʩʝ ʧʦʜʢʣʶʯʘʝʤʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʰʠʥʝ I2C ʠʤʝʶʪ 

ʫʥʠʢʘʣʴʥʳʝ ʘʜʨʝʩʘ. 

 

 

2.10 Ethernet 

ʊʘʙʣʠʮʘ 2.10 

ʇʨʦʚʝʨʝʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷ ʇʨʠʤʝʯʘʥʠʝ 
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ɼʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ 

1000 ʠ 100 ʄʙʠʪ/ʩ 

ʪʨʝʙʫʝʪʩʷ 

ʚʥʝʰʥʠʡ 

ʤʫʣʴʪʠʧʣʝʢʩʦʨ, 

ʩʤ. ʨʠʩʫʥʦʢ 2.1. 

 

ʄʠʢʨʦʩʭʝʤʘ 1892ɺʄ14ʗ ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʪʘʢʪʠʨʫʶʱʠʡ 

ʚʭʦʜ ʙʣʦʢʘ GEMAC ï GMII_TXCLK. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʙʦʪʘʪʴ ʩ ʩʝʪʷʤʠ ʠ ʥʘ 100 ʄʙʠʪ/ʩ, ʠ ʥʘ 1000 

ʄʙʠʪ/ʩ ï ʥʝʦʙʭʦʜʠʤʘ ʚʥʝʰʥʷʷ ʦʙʚʷʟʢʘ ʵʪʦʛʦ ʚʭʦʜʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ ʪʘʢʪʦʚʦʡ 

ʯʘʩʪʦʪʳ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʨʠʤʝʥʠʤʦ ʢ ʤʠʢʨʦʩʭʝʤʘʤ ʧʘʨʪʠʠ: 1447,1544. 

ʈʝʰʝʥʠʝ: 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʚʥʝʰʥʠʡ ʤʫʣʴʪʠʧʣʝʢʩʦʨ, ʥʘ ʚʭʦʜ ʢʦʪʦʨʦʛʦ 

ʧʦʜʘʶʪʩʷ ʯʘʩʪʦʪʳ 25 ʄɻʮ ʠ 125 ʄɻʮ (ʜʣʷ ʨʝʞʠʤʦʚ 100 ʄʙʠʪ/ʩ 

ʠ 1000 ʄʙʠʪ/ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʚʳʭʦʜ ʢʦʪʦʨʦʛʦ ʧʦʜʢʣʶʯʝʥ ʢ 

ʚʳʚʦʜʫ GMII_TXCLK ʤʠʢʨʦʩʭʝʤʳ 1892ɺʄ14ʗ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʯʘʩʪʦʪʳ 125 ʄɻʮ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚʥʝʰʥʠʡ ʛʝʥʝʨʘʪʦʨ. 

ʋʧʨʘʚʣʷʶʱʠʡ ʚʭʦʜ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʜʦʣʞʝʥ ʫʧʨʘʚʣʷʪʴʩʷ 

ʚʳʚʦʜʦʤ GPIO ʤʠʢʨʦʩʭʝʤʳ 1892ɺʄ14ʗ. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʦʢ 2.2. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ 

ʚʥʝʰʥʝʛʦ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ. ʇʨʦʮʝʩʩʦʨ 1892ɺʄ14ʗ 

ʧʦʣʫʯʘʝʪ ʧʨʝʨʳʚʘʥʠʝ ʦʪ ʤʠʢʨʦʩʭʝʤʳ Ethernet PHY ʦ ʬʘʢʪʝ 

ʧʦʜʢʣʶʯʝʥʠʷ. ɼʘʣʝʝ ʧʨʦʮʝʩʩʦʨ ʯʠʪʘʝʪ ʨʝʛʠʩʪʨʳ ʤʠʢʨʦʩʭʝʤʳ 

Ethernet PHY ʠ ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʦʩʪʫʧʥʫʶ ʩʢʦʨʦʩʪʴ 

ʚ ʩʝʪʠ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʧʝʨʝʢʣʶʯʘʝʪ ʤʫʣʴʪʠʧʣʝʢʩʦʨ. 

 

XS

Ethernet PHY 10/100/
1000

G
 25.000 MHz

1892ʕ 1˸4̒

MUX

GMII_TXCLK 125 MHz

25 MHz

Ethernet 10/100/1000

GTX_CLK

GPIO

GPIOA Eth PHY int.

CLK125_NDO

TX_CLK

 

ʈʠʩʫʥʦʢ 2.2. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʛʦ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ 

2.10.1 ʄʠʢʨʦʩʭʝʤʳ PHY 

ʉʧʠʩʦʢ ʤʠʢʨʦʩʭʝʤ PHY, ʩ ʢʦʪʦʨʳʤʠ ʧʨʦʚʝʨʷʣʘʩʴ ʨʘʙʦʪʘ: 

¶ KSZ9031MNXIA  (100/1000 Mb/s) (ʉʘʣʶʪ-ʕʃ24ʇʄ1). 

¶ LAN8740A (100 Mb/s)  (ʉʘʣʶʪ-ʕʃ24ɼ1). 

¶ DP83865 (10/100/1000 Mb/s) (ʧʣʘʪʘ ʀʇ-ʂʋ). 
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 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʘʩʩʠʨʦʚʢʝ Ethernet-ʩʠʛʥʘʣʦʚ ʫʢʘʟʘʥʳ ʚ ʛʣʘʚʝ 3.7.  



15.04.20       

 

ʄʠʢʨʦʩʭʝʤʘ ʠʥʪʝʛʨʘʣʴʥʘʷ 1892ɺʄ14ʗ.  

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʘʧʧʘʨʘʪʫʨʳ  14 

 

 

 

2.11 USB 

ʊʘʙʣʠʮʘ 2.11 

ʇʨʦʚʝʨʝʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷ ʇʨʠʤʝʯʘʥʠʝ 

 OTG_VDD33  ʚʭʦʜʥʦʝ ʘʥʘʣʦʛʦʚʦʝ 

ʥʘʧʨʷʞʝʥʠʝ 3.3 ɺ PHY ʧʦʨʪʘ 

USBIC 

 

 OTG_VBUS  ʥʘʧʨʷʞʝʥʠʝ (VBUS) 

ʨʘʙʦʪʳ/ʟʘʨʷʜʘ USB ʦʪ ʚʥʝʰʥʝʛʦ 

ʠʩʪʦʯʥʠʢʘ ʥʦʤʠʥʘʣʦʤ 5ɺ. 0  5.25 ɺ 

ɼʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʦʜʢʣʶʯʝʥʦ ʢ ʚʳʚʦʜʫ. 

 OTG_TXR_RKL  ʧʦʜʢʣʶʯʝʥʠʝ 

ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʨʝʟʠʩʪʦʨʘ (43.2 

ʆʤÑ1%).  

ʈʝʟʠʩʪʦʨ ʧʦʜʢʣʶʯʘʝʪʩʷ ʩ ʚʳʚʦʜʘ ʥʘ ʟʝʤʣʶ 

OTG_GNDAC. 

 OTG_DRV_VBUS  ʚʢʣʶʯʝʥʠʝ 

ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ VBUS, 

ʜʘʥʥʳʡ ʚʳʚʦʜ ʫʧʨʘʚʣʷʝʪ ʚʥʝʰʥʠʤ 

ʠʩʪʦʯʥʠʢʦʤ (ʩʭʝʤʘ ʟʘʨʷʜʘ).  

  

ɼʘʥʥʳʡ ʚʳʚʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 

ʨʝʞʠʤʝ Host: 

¶ 0 ï ʦʪʢʣʶʯʠʪʴ ʨʝʛʫʣʷʪʦʨ ʧʠʪʘʥʠʷ 

VBUS 

¶ 1 ï ɺʢʣʶʯʠʪʴ ʨʝʛʫʣʷʪʦʨ ʧʠʪʘʥʠʷ 

VBUS 

ɽʩʣʠ ʢʦʥʪʨʦʣʣʝʨ ʧʝʨʝʚʝʜʝʥ ʚ ʨʝʞʠʤ Device, 

ʪʦ OTG_DRV_VBUS=0 

 OTG_VDD25  ʚʳʭʦʜʥʦʝ 

ʘʥʘʣʦʛʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ 2.5 ɺ ʩ 

ʚʥʫʪʨʝʥʥʝʛʦ ʨʝʛʫʣʷʪʦʨʘ PHY 

ʧʦʨʪʘ USBIC. ɺʳʚʦʜ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʦʜʢʣʶʯʝʥ ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ 

ʝʤʢʦʩʪʴʶ 0.1ʤʢʌ ʥʘ 

OTG_GNDAʉ 

 

 ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʞʝʣʘʪʝʣʴʥʦ ʜʣʷ ʩʠʛʥʘʣʦʚ OTG_DP, 

OTG_DM 

 

 OTG_ID. ɺ ʨʝʞʠʤʝ HOST ʜʦʣʞʝʥ 

ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢ GND ʥʘʧʨʷʤʫʶ. 

ɺ ʨʝʞʠʤʝ Device ʨʝʢʦʤʝʥʜʦʚʘʥ  

ʚʥʝʰʥʠʡ pull-up. 
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ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʘʩʩʠʨʦʚʢʝ USB ʩʠʛʥʘʣʦʚ ʫʢʘʟʘʥʳ ʚ ʛʣʘʚʝ 3.6. 

ʇʨʠʤʝʨ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʜʣʷ ʨʝʞʠʤʘ HOST ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩ. 2.2. 

ʇʨʠʤʝʨʳ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʜʣʷ ʨʝʞʠʤʦʚ Device ʠ Device ʩ ʧʦʜʜʝʨʞʢʦʡ On-The-Go 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩ 2.3. ʈʝʞʠʤ Device ʩ ʧʦʜʜʝʨʞʢʦʡ On-The-Go ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʨʝʞʠʤʘ Device ʥʘʣʠʯʠʝʤ ʩʠʛʥʘʣʘ USB_OTG_ID ʥʘ ʯʝʪʚʸʨʪʦʤ ʢʦʥʪʘʢʪʝ ʨʘʟʲʸʤʘ. 

 

ʈʠʩʫʥʦʢ 2.3. ʇʨʠʤʝʨ ʩʭʝʤ rʧʦʜʢʣʶʯʝʥʠʷ ʜʣʷ ʨʝʞʠʤʘ Host 
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ʈʠʩʫʥʦʢ 2.4. ʇʨʠʤʝʨ ʩʭʝʤ rʧʦʜʢʣʶʯʝʥʠʷ ʜʣʷ ʨʝʞʠʤʦʚ Device ʠ Device ʩ ʧʦʜʜʝʨʞʢʦʡ 

On-The-Go 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʘʩʩʠʨʦʚʢʝ USB ʠʥʪʝʨʬʝʡʩʘ 

2.12 SWIC 

ʊʘʙʣʠʮʘ 2.12 

ʇʨʦʚʝʨʝʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷ ʇʨʠʤʝʯʘʥʠʝ 

 
ʅʘʣʠʯʠʝ ʚʥʝʰʥʠʭ (fail-safe) pullup-ʨʝʟʠʩʪʦʨʦʚ 

ʥʦʤʠʥʘʣʦʤ 13 ʢʆʤ ʫ ʚʚrʦʜʦʚ SW0_DINN, 

SW0_SINN, SW1_DINN, SW1_SINN.  

 

 
ʅʘʣʠʯʠʝ ʚʥʝʰʥʠʭ (fail-safe) pulldown-ʨʝʟʠʩʪʦʨʦʚ 

ʥʦʤʠʥʘʣʦʤ 13 ʢʆʤ ʫ ʚʳʚʦʜʦʚ SW0_DINP, . 

SW0_SINP, SW1_DINP, SW1_SINP 
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2.13 DDR3 

ʊʘʙʣʠʮʘ 2.13 

ʇʨʦʚʝʨʝʥʦ ʈʝʢʦʤʝʥʜʘʮʠ  ̫ ʇʨʠʤʝʯʘʥʠʝ 

 ʇʦʜʢʣʶʯʠʪʴ DDRx_PZQ ʢ GND 

ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ 240 ʆʤ 1% 

ʆʧʦʨʥʳʡ ʨʝʟʠʩʪʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʢʘʣʠʙʨʦʚʢʠ ʚʳʭʦʜʥʳʭ DRAM ʙʫʬʝʨʦʚ 

 ʇʦʜʢʣʶʯʠʪʴ DDR_VREFx ʢ 

ʥʘʧʨʷʞʝʥʠʶ, ʨʘʚʥʦʤʫ 50% ʦʪ 

ʥʘʧʨʷʞʝʥʠʷ DDRx_VDDQ 

ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʮʠʟʠʦʥʥʦʛʦ 

ʨʝʟʠʩʪʦʨʥʦʛʦ ʜʝʣʠʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʢʘʞʜʳʡ ʨʝʟʠʩʪʦʨ ʚ ʜʝʣʠʪʝʣʝ ʜʦʣʞʝʥ ʙʳʪʴ 

ʟʘʰʫʥʪʠʨʦʚʘʥ ʢʦʥʜʝʥʩʘʪʦʨʦʤ 0,1 ʤʢʌ. ʇʨʠ 

ʪʘʢʦʤ ʨʝʰʝʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʙʣʝʤʳ ʠʟ-ʟʘ 

ʜʨʝʡʬʘ ʥʦʤʠʥʘʣʦʚ ʨʝʟʠʩʪʦʨʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʧʦʨʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ 

ʥʘʧʨʷʞʝʥʠʷ. ʕʪʦ ʨʝʰʝʥʠʝ ʜʦʨʦʞʝ, ʟʘʪʦ 

ʧʦʚʳʰʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʥʝʯʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. 

 ʇʦʜʢʣʶʯʠʪʴ DDRx_RESET ʢ 

GND ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ 10 ʢʆʤ 

DDR3: DRAM_RESET ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʨʞʠʚʘʪʴ 

ʚ ʥʫʣʝ, ʩʦʛʣʘʩʥʦ ʩʪʘʨʪʦʚʦʡ JEDEC-

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ,  ʜʦ ʪʝʭ ʧʦʨ ʧʦʢʘ 

ʢʦʥʪʨʦʣʣʝʨ ʧʘʤʷʪʠ ʥʝ ʙʫʜʝʪ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ. 

 ʇʦʜʢʣʶʯʠʪʴ DDRx_CKEy ʢ GND 

ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ 10 ʢʆʤ 

ʅʝʦʙʭʦʜʠʤʦ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʪʦʢʦʚ ʫʪʝʯʢʠ ʚ 

ʩʧʷʱʝʤ ʨʝʞʠʤʝ 

 ʅʝʦʙʭʦʜʠʤʦ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʪʦʢʦʚ ʫʪʝʯʢʠ ʚ ʩʧʷʱʝʤ ʨʝʞʠʤʝ 

ç1è - ʩʙʨʦʩ ʚʥʫʪʨʝʥʥʠʭ ʩʯʝʪʯʠʢʦʚ ʠ ʩʭʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ. ʅʝ ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʷ ʧʦʣʝʡ 

ʫʧʨʘʚʣʝʥʠʷ 

 ʇʨʠ ʪʨʘʩʩʠʨʦʚʢʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʦʧʦʣʦʛʠʶ ʩʠʤʤʝʪʨʠʯʥʦʛʦ T-

ʜʝʨʝʚʘ (T-Branch Topology) 

ʊʦʧʦʣʦʛʠʷ Flyby ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

 ʆʙʝʩʧʝʯʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʡ 

DDRx_VDDQ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʧʦʩʣʝ reset ʜʘʥʥʦʝ ʧʠʪʘʥʠʝ 

ʥʝ ʧʦʜʘʚʘʣʦʩʴ ʥʘ ʤʠʢʨʦʩʭʝʤʫ 

1892ɺʄ14ʗ 

ɽʩʣʠ ʧʠʪʘʥʠʝ ʢʦʥʪʘʢʪʥʳʭ ʧʣʦʱʘʜʦʢ 

DDRx_VDDQ ʧʦʜʘʝʪʩʷ ʨʘʥʴʰʝ, ʯʝʤ ʫʩʪʘʥʦʚʣʝʥ 

ʚ 0 ʨʘʟʨʷʜ RET_DDRMCx ʚ ʨʝʛʠʩʪʨʝ 

DDR_PIN_RET, ʪʦ ʚʦʟʤʦʞʥʦ ʧʦʚʳʰʝʥʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʧʦ ʮʝʧʠ DDRx_VDDQ ʜʦ ʤʦʤʝʥʪʘ 

ʟʘʧʠʩʠ ʥʫʣʷ ʚ ʨʘʟʨʷʜ RET_DDRMCx ʚ ʨʝʛʠʩʪʨʝ 

DDR_PIN_RET. 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʨʠʤʝʥʠʤʦ ʢ ʤʠʢʨʦʩʭʝʤʘʤ 

ʧʘʨʪʠʠ: 1447, 1544. 

ʈʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ: ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʧʠʩʠ ʥʫʣʷ ʚ 

ʨʘʟʨʷʜ RET_DDRMCx ʨʝʛʠʩʪʨʘ DDR_PIN_RET 

ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʧʠʪʘʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʧʣʦʱʘʜʦʢ 

DDRx_VDDQ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥʦ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʤ 

ʥʘʧʨʷʞʝʥʠʝ DDRx_VDDQ.  
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2.14  ʈʝʢʦʤʝʥʜʘʮʠʠ, ʥʝ ʧʨʠʚʷʟʘʥʥʳʝ ʢ ʠʥʪʝʨʬʝʡʩʘʤ 

ʊʘʙʣʠʮʘ 2.14 

ʇʨʦʚʝʨʝʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷ ʇʨʠʤʝʯʘʥʠʝ 

 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʪʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʮʝʧʝʡ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢ ʘʧʧʘʨʘʪʫʨʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

 

 



15.04.20       

 

ʄʠʢʨʦʩʭʝʤʘ ʠʥʪʝʛʨʘʣʴʥʘʷ 1892ɺʄ14ʗ.  

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʘʧʧʘʨʘʪʫʨʳ  19 

 

 

 

2.15  ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʢʣʶʯʝʥʠʶ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ 

ɺʩʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʚʳʚʦʜʳ ʪʠʧʘ çIè, çIOè ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʢ çʟʝʤʣʝè, ʝʩʣʠ ʥʝ 

ʫʢʘʟʘʥʦ ʠʥʦʝ ʪʨʝʙʦʚʘʥʠʝ, ʠʣʠ ʧʦʜʪʷʞʢʘ ʵʪʠʭ ʚʳʚʦʜʦʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʘʤʦʡ 

ʤʠʢʨʦʩʭʝʤʦʡ.  

ʊʝʩʪʦʚʳʝ ʚʳʚʦʜʳ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʤʠʢʨʦʩʭʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʚ ʟʥʘʯʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 33.14 ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʤʠʢʨʦʩʭʝʤʫ 

1892ɺʄ14ʗ. 

ʊʘʙʣʠʮʘ 2.15 

ʄʦʜʫʣʴ ɺʳʚʦʜʳ 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʦʜʢʣʶʯʝʥʠʶ ʚ ʩʣʫʯʘʝ 

ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ 

VPIN GPIOC0- GPIOC31, VPIN_PIXCLKO, 

VPIN_PIXCLKO1,  
ʆʩʪʘʚʠʪʴ 

ʥʝʧʦʜʢʣʶʯʝʥʥʳʤʠ 

VPIN_FSYNC0, VPIN_FSYNC1, CSI0_DATAP0- 

CSI0_DATAP3, CSI0_DATAN0- CSI0_DATAN3,  

CSI0_CLKP, CSI0_CLKN 

ʇʦʜʢʣʶʯʠʪʴ ʢ çʟʝʤʣʝè 

 

VPOUT 

(MIPI DSI) 

DSI_DATAP0, DSI_DATAP1, DSI_DATAP2, 

DSI_DATAN0, DSI_DATAN1, DSI_DATAN2, 

DSI_DATAN3, DSI_CLKP, DSI_CLKN 

ʇʦʜʢʣʶʯʠʪʴ ʢ çʟʝʤʣʝè 

VPOUT_VDO0- VPOUT_VDO23 ʆʩʪʘʚʠʪʴ 

ʥʝʧʦʜʢʣʶʯʝʥʥʳʤʠ 

VPOUT_VDEN, VPOUT_VSYNC, 

VPOUT_HSYNC, VPOUT_VCLK 
ʆʩʪʘʚʠʪʴ 

ʥʝʧʦʜʢʣʶʯʝʥʥʳʤʠ 

USBIC OTG_DP, OTG_DM, OTG_TXR_RKL ʇʦʜʢʣʶʯʠʪʴ ʢ çʟʝʤʣʝè 

OTG_ID, OTG_VBUS, OTG_DRV_VBUS ʆʩʪʘʚʠʪʴ 

ʥʝʧʦʜʢʣʶʯʝʥʥʳʤʠ 

SWIC0, 

SWIC1 

SW0_DINP, SW0_DINN, SW0_SINP, 

SW0_SINN, SW1_DINP, SW1_DINN, 

SW1_SINP, SW1_SINN, 

ʇʦʜʢʣʶʯʠʪʴ ʢ çʟʝʤʣʝè 

SW0_DOUTP, SW0_DOUTN, SW0_SOUTP, 

SW0_SOUTN, SW1_DOUTN, SW1_SOUTP, 

SW1_SOUTN, SW1_DOUTP 

ʆʩʪʘʚʠʪʴ 

ʥʝʧʦʜʢʣʶʯʝʥʥʳʤʠ 

MFBSP0, 

MFBSP1 

ɼʣʷ ʚʩʝʭ ʆʩʪʘʚʠʪʴ 

ʥʝʧʦʜʢʣʶʯʝʥʥʳʤʠ 

EMAC GMII_MD, GMII_TXCLK, GMII_RXCLK, 

GMII_TXEN, GMII_RXD0- GMII_RXD7, 

GMII_COL, GMII_CRS, GMII_RXER, 

GMII_RXDV,  

ʆʩʪʘʚʠʪʴ 

ʥʝʧʦʜʢʣʶʯʝʥʥʳʤʠ 

GMII_MDC, GMII_TXD0- GMII_TXD7, 

GMII_TXER ʇʦʜʢʣʶʯʠʪʴ ʢ çʟʝʤʣʝè 
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3. ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ʊʆʇʆʃʆɻʀʀ ʇɽʏɸʊʅʓʍ ʇʃɸʊ 

ɼʘʥʥʘʷ ʛʣʘʚʘ ʩʦʜʝʨʞʠʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʢʦʨʨʝʢʪʥʦʡ ʪʨʘʩʩʠʨʦʚʢʝ ʧʝʯʘʪʥʳʭ ʧʣʘʪ, 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ 1892ɺʄ14ʗ ʜʣʷ ʩʠʣʦʚʳʭ ʩʠʛʥʘʣʦʚ, ʠʥʪʝʨʬʝʡʩʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʴ ʦʪʣʘʜʦʯʥʳʡ ʉʘʣʶʪ-ʕʃ24ɼ1 ʨʝʚʠʟʠʠ 1.5. 

3.1 ʆʩʥʦʚʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʄʠʢʨʦʩʭʝʤʘ 1892ɺʄ14ʗ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʚ ʢʦʨʧʫʩʝ HFCBGA-1296; ʨʘʟʤʝʨʦʤ 19x19 ʤʤ, 

ʰʘʛ ʧʦ ʚʳʚʦʜʘʤ: 0,5 ʤʤ, ʤʘʪʨʠʮʘ ʚʳʚʦʜʦʚ: 36 x 36. 

ɼʠʘʤʝʪʨ ʢʦʥʪʘʢʪʥʦʡ ʧʣʦʱʘʜʢʠ 0,26 ʤʤ, ʆʪʩʪʫʧ ʜʣʷ ʚʩʢʨʳʪʠʷ ʤʘʩʢʠ 0,06 ʤʤ, ʥʝ ʙʦʣʝʝ, ʚʩʝ 

ʟʘʟʦʨʳ ʥʝ ʤʝʥʝʝ 0,076 ʤʤ, ʩʤ. ʈʠʩʫʥʦʢ 3.1, ʈʠʩʫʥʦʢ 3.2. 

 

ʈʠʩʫʥʦʢ 3.1 

http://multicore.ru/index.php?id=1353
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ʈʠʩʫʥʦʢ 3.2. ʈʘʟʤʝʨʳ ʧʝʨʝʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ Top 

ʈʠʩʫʥʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʡr ʥʠʞʝ, ʠʣʣʶʩʪʨʠʨʫʝʪ ʤʘʪʨʠʮʫ ʚʳʚʦʜʦʚ. ʏʠʩʣʦʚʳʝ ʜʘʥʥʳʝ ʦ 

ʢʦʨʧʫʩʝ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʦʢ 3.4. 
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ʈʠʩʫʥʦʢ 3.3. ʄʘʪʨʠʮʘ ʚʳʚʦʜʦʚ ʢʦʨʧʫʩʘ ʤʠʢʨʦʩʭʝʤʳ 1892ɺʄ14ʗ 
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ʈʠʩʫʥʦʢ 3.4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʧʫʩʘ 
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3.2 ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʠʥʪʝʨʬʝʡʩʳ 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʚʦʜʠʪʴ ʩʥʘʯʘʣʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, ʟʘʪʝʤ  

ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʝ. 

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʩʠʛʥʘʣʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʤʝʱʘʪʴ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ  ʚʝʨʭʥʝʤ (top) 

ʠ ʥʠʞʥʝʤ (bottom) ʩʣʦʷʭ ʧʣʘʪʳ.  

ʅʠʟʢʦʩʢʦʨʦʩʪʥʳʝ ʩʠʛʥʘʣʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʤʝʱʘʪʴ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʩʣʦʷʭ ʧʣʘʪʳ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ 6-ʩʣʦʡʥʦʡ ʧʣʘʪʳ  ʚ 3 ʠ 4 ʩʣʦʝ. 

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʧʘʨʳ ʩʠʛʥʘʣʦʚ (USB, Ethernet, SpaceWire) 

ʜʦʣʞʥʳʝ ʙʳʪʴ ʧʨʦʣʦʞʝʥʳ ʩ ʫʯʝʪʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʤʧʝʜʘʥʩʘ (ʤʝʞʜʫ ʧʘʨʦʡ): 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʚʳʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʊʘʙʣʠʮʘ 3.1. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʠʤʧʝʜʘʥʩʫ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ 

ʀʥʪʝʨʬʝʡʩ ʊʨʝʙʫʝʤʳʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʠʤʧʝʜʘʥʩ, ʆʤ 

USB 90 

Ethernet 95 

Space Wire 100 
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ʅʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ ʠʟʛʠʙʦʚ, ʘ ʝʩʣʠ ʦʥʠ ʪʨʝʙʫʝʪʩʷ  ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʫʧʦʡ ʫʛʦʣ ʚ 135Á 

ʚʤʝʩʪʦ ʧʨʷʤʦʛʦ, ʩʤ. ʈʠʩʫʥʦʢ 3.5. 

 

ʈʠʩʫʥʦʢ 3.5 

ʅʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ T-ʦʙʨʘʟʥʳʡ ʮʝʧʝʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʨʘʙʦʪʘʶʪ ʢʘʢ ʘʥʪʝʥʥʳ ʠ ʤʦʛʫʪ 

ʫʩʫʛʫʙʣʷʪʴ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥr ʝ ʩ EMC (electromagnetic compatibility ). 

3.3 ʈʘʟʤʝʱʝʥʠʝ ʙʣʦʢʠʨʦʚʦʯʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 

ɹʣʦʢʠʨʦʚʦʯʥʳʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʩʪʦʠʪ ʨʘʟʤʝʱʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʧʝʨʝʭʦʜʥʳʤ 

ʦʪʚʝʨʩʪʠʷʤ ʮʝʧʝʡ ʧʠʪʘʥʠʷ (power vias). ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʣʦʢʠʨʦʚʦʯʥʳʝ ʢʦʥʜʝʥʩʘʪʦʨʳ 

ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʧʦ ʢʨʘʶ ʤʘʩʩʠʚʘ ʧʝʨʝʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ (BGA via array). ʈʘʟʤʝʱʝʥʠʝ 

ʙʣʦʢʠʨʦʚʦʯʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʚʙʣʠʟʠ ʦʪ ʢʦʥʪʘʢʪʦʚ ʧʠʪʘʥʠʷ ʢʨʠʪʠʯʥʦ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʥʜʫʢʮʠʶ ʠ ʦʙʝʩʧʝʯʠʪʴ ʨʝʟʝʨʚ ʵʥʝʨʛʠʠ ʜʣʷ ʧʠʢʦʚʳʭ 

ʧʦʪʨʝʙʣʝʥʠʡ ʮʝʧʠ.  

3.4 ʎʝʧʠ ʧʠʪʘʥʠʷ 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʦʟʣʝ ʢʘʞʜʦʛʦ ʚʳʚʦʜʘ ʧʠʪʘʥʠʷ ʩʣʝʜʫʝʪ ʨʘʟʤʝʱʘʪʴ ʙʣʦʢʠʨʦʚʦʯʥʳʡ 

ʢʦʥʜʝʥʩʘʪʦʨ. ɽʩʣʠ ʜʚʘ ʚʳʚʦʜʘ ʧʠʪʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʜʦʧʫʩʢʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʠʭ ʦʜʠʥ ʢʦʥʜʝʥʩʘʪʦʨ. ʉʣʝʜʫʝʪ ʫʢʨʫʧʥʷʪʴ ʨʘʟʤʝʨ ʪʨʘʩʩ ʧʠʪʘʥʠʷ ʠ 

ʜʝʣʘʪʴ ʠʭ ʢʘʢ ʤʦʞʥʦ ʢʦʨʦʯʝ. 
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3.5 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʘʩʩʠʨʦʚʢʝ DDR 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʘʩʩʠʨʦʚʢʝ DDR ʠʟʣʦʞʝʥʳ ʚ ʦʪʜʝʣʴʥʦʤ ʜʦʢʫʤʝʥʪʝ çʄʠʢʨʦʩʭʝʤʘ 

ʠʥʪʝʛʨʘʣʴʥʘʷ 1892ɺʄ14ʗ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʘʩʩʠʨʦʚʢʝ DDR3è, ʜʦʩʪʫʧʥʦʤ ʥʘ ʩʘʡʪʝ.  

3.6 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʘʩʩʠʨʦʚʢʝ USB ʠʥʪʝʨʬʝʡʩʘ 

1. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʢʣʘʜʳʚʘʪʴ ʩʠʛʥʘʣʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʘʨ OTG_DP ʠ 

OTG_DN. 

2. ʇʨʦʢʣʘʜʳʚʘʪʴ ʩʠʛʥʘʣʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʘʨ OTG_DP ʠ OTG_DN ʥʘ ʩʣʦʷʭ 

ʧʣʘʪʳ top ʣʠʙʦ bottom. 

3. ʐʠʨʠʥʘ ʪʨʘʩʩ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ OTG_DP ʠ OTG_DN ʜʦʣʞʥʦ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʳʣʦ 90 ʆʤ 

4. ʊʨʘʩʩʳ OTG_DP ʠ OTG_DN ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ. 

5. ʅʝ ʧʨʦʚʦʜʠʪ ɹOTG_DP ʠ OTG_DN ʪʨʘʩʩʳ ʧʦʜ ʦʩʮʠʣʣʷʪʦʨʘʤʠ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ 

ʯʘʩʪʦʪʥʳʤ ʪʨʘʩʩʘʤ ʠ ʰʠʥʘʤ ʜʘʥʥʳʭ. 

6. ʄʠʥʠʤʠʟʠʨʦʚʘʪʴ ʜʣʠʥʫ ʪʨʘʩʩ OTG_DP ʠ OTG_DN ʠ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʦʚ (45 ʛʨʘʜʫʩʦʚ 

ʚʤʝʩʪʦ 90). 

7. ʀʟʙʝʛʘʪ ɹʩʤʝʥʳ ʩʣʦʝʚ ʫ OTG_DP ʠ OTG_DN ʩʠʛʥʘʣʦʚ. ʅʝ ʩʦʟʜʘʚʘʪ ɹʚʝʪʚʣʝʥʠʡ. 

ʊʘʙʣʠʮʘ 3.2 

ʇʘʨʘʤʝʪʨ ʊʨʝʙʦʚʘʥʠʝ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʠʤʧʝʜʘʥʩ 90 ɋ± 15% 

ʆʧʦʨʥʳʡ ʩʣʦʡ GND ʠʣʠ PWR (ʝʩʣʠ PWR, ʪʦ ʥʘ ʦʙʝʠʭ 

ʩʪʦʨʦʥʘʭ ʮʝʧʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʢʦʥʜʝʥʩʘʪʦʨʳ ʤʝʞʜʫ PWR ʠ GND) 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʚ ʜʣʠʥʝ ʧʘʨʳ ʧʨʦʚʦʜʥʠʢʦʚ 1,1 ʤʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʨʘʩʩʳ 200 ʤʤ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ ʄʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ  

3.7 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʘʩʩʠʨʦʚʢʝ Ethernet 

ʊʘʙʣʠʮʘ 3.3 

ʇʘʨʘʤʝʪʨ ʊʨʝʙʦʚʘʥʠʝ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʠʤʧʝʜʘʥʩ 95 ɋÑ15% 

ʆʧʦʨʥʳʡ ʩʣʦʡ GND ʠʣʠ PWR (ʝʩʣʠ PWR, ʪʦ ʥʘ ʦʙʝʠʭ 

ʩʪʦʨʦʥʘʭ ʮʝʧʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʢʦʥʜʝʥʩʘʪʦʨʳ ʤʝʞʜʫ PWR ʠ GND) 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʚ ʜʣʠʥʝ ʧʘʨʳ ʧʨʦʚʦʜʥʠʢʦʚ 250 ɛʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʚ ʜʣʠʥʝ ʤʝʞʜʫ ʧʘʨʘʤʠ 

ʧʨʦʚʦʜʥʠʢʦʚ 

50 ʤʤ 
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 ʇʘʨʘʤʝʪʨ ʊʨʝʙʦʚʘʥʠʝ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʨʘʩʩʳ 100 ʤʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢʘʢ ʤʦʞʥʦ 

ʢʦʨʦʯʝ 

ʄʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʘʨʘʤʠ 450 ɛʤ 

ʄʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʚʦʜʥʠʢʘʤʠ 

Ethernet ʠ ʜʨʫʛʠʤʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤʠ ʩʠʛʥʘʣʘʤʠ 

7,5 mm 

ʄʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʚʦʜʥʠʢʘʤʠ 

Ethernet ʠ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʤʠ ʩʠʛʥʘʣʘʤʠ 

2,5 mm 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ 2 ʜʣʷ ʚʩʝʭ ʧʨʦʚʦʜʥʠʢʦʚ 

3.8 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʘʩʩʠʨʦʚʢʝ SWIC 

ʇʨʠʤʝʥʠʤʳ ʧʨʘʚʠʣʘ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʘʨ. 

3.9 SD/SDIO/MMC 

ʊʘʙʣʠʮʘ 3.4 

ʇʘʨʘʤʝʪʨ ʊʨʝʙʦʚʘʥʠʝ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʠʤʧʝʜʘʥʩ 50 ɋÑ15% 

ʆʧʦʨʥʳʡ ʩʣʦʡ GND ʠʣʠ PWR (ʝʩʣʠ PWR, ʪʦ ʥʘ ʦʙʝʠʭ ʩʪʦʨʦʥʘʭ ʮʝʧʠ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʢʦʥʜʝʥʩʘʪʦʨʳ ʤʝʞʜʫ PWR ʠ GND) 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʨʘʩʩʳ 100 ʤʤ 

3.10 I2C 

ʊʘʙʣʠʮʘ 3.5 

ʇʘʨʘʤʝʪʨ ʊʨʝʙʦʚʘʥʠʝ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʠʤʧʝʜʘʥʩ 50 ɋÑ15% 

ʆʧʦʨʥʳʡ ʩʣʦʡ GND ʠʣʠ PWR 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʨʘʩʩʳ 450 ʤʤ 

3.11 MIPI/DSI  

ʊʘʙʣʠʮʘ 3.6 

ʇʘʨʘʤʝʪʨ ʊʨʝʙʦʚʘʥʠʝ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʠʤʧʝʜʘʥʩ 90 ɋÑ15% 

ʆʧʦʨʥʳʡ ʩʣʦʡ GND ʠʣʠ PWR (ʝʩʣʠ PWR, ʪʦ ʥʘ ʦʙʝʠʭ 

ʩʪʦʨʦʥʘʭ ʮʝʧʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʢʦʥʜʝʥʩʘʪʦʨʳ ʤʝʞʜʫ PWR ʠ GND) 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʚ ʜʣʠʥʝ ʧʘʨʳ ʧʨʦʚʦʜʥʠʢʦʚ 150 ɛʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʨʘʩʩʳ 200 ʤʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʚ ʜʣʠʥʝ ʧʨʦʚʦʜʥʠʢʘ ʩʠʛʥʘʣʘ 

ʜʘʥʥʳʭ ʠ ʩʠʛʥʘʣʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

1,5 ʤʤ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ ʄʠʥʠʤʠʟʠʨʦʚʘʪʴ 



15.04.20       

 

ʄʠʢʨʦʩʭʝʤʘ ʠʥʪʝʛʨʘʣʴʥʘʷ 1892ɺʄ14ʗ.  

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʘʧʧʘʨʘʪʫʨʳ  28 

 

 

 
3.12  CSI 

ʊʘʙʣʠʮʘ 3.7 

ʇʘʨʘʤʝʪʨ ʊʨʝʙʦʚʘʥʠʝ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʠʤʧʝʜʘʥʩ 90 ɋÑ15% 

ʆʧʦʨʥʳʡ ʩʣʦʡ GND ʠʣʠ PWR (ʝʩʣʠ PWR, ʪʦ ʥʘ ʦʙʝʠʭ 

ʩʪʦʨʦʥʘʭ ʮʝʧʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʢʦʥʜʝʥʩʘʪʦʨʳ ʤʝʞʜʫ PWR ʠ GND) 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʚ ʜʣʠʥʝ ʧʘʨʳ 

ʧʨʦʚʦʜʥʠʢʦʚ 

150 ɛʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʨʘʩʩʳ 200 ʤʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʚ ʜʣʠʥʝ ʧʨʦʚʦʜʥʠʢʘ 

ʩʠʛʥʘʣʘ ʜʘʥʥʳʭ ʠ ʩʠʛʥʘʣʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

1,5 ʤʤ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʥʳʭ 

ʦʪʚʝʨʩʪʠʡ 

ʄʠʥʠʤʠʟʠʨʦʚʘʪʴ 
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3.13  ʆʧʦʨʥʳʝ ʨʝʟʠʩʪʦʨʳ 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʤʝʱʘʪʴ ʚʜʘʣʠ ʦʪ ʟʘʰʫʤʣʝʥʥʳʭ ʦʙʣʘʩʪʝʡ. ʀʥʜʫʮʠʨʦʚʘʥʥʳʡ ʠʤʠ ʰʫʤ 

ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʮʝʧʠ ʠ ʚʨʝʜʠʪʴ ʠʥʪʝʨʬʝʡʩʥʳʤ ʩʠʛʥʘʣʘʤ. 

3.14  ʄʠʥʠʤʠʟʘʮʠʷ ʟʘʜʝʨʞʝʢ ʠ ʠ ʧʨʦʙʣʝʤ ʨʘʩʬʘʟʠʨʦʚʢʠ ʚ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʘʨʘʭ 

ɼʦʨʦʞʢʠ ʩʠʛʥʘʣʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʘʨ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʚʝʜʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ, 

ʩʠʤʤʝʪʨʠʯʥʦ, ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ. ɼʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʜʣʠʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʘʥʜʨʳ, 

ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʚʳʨʘʚʥʠʚʘʥʠʝ ʜʣʠʥʳ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʚʦʜʥʠʢʘ ʥʘ ʧʦʚʦʨʦʪʘʭ. ʅʝ 

ʜʦʧʫʩʢʘʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠʣʠ ʧʝʨʝʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ ʤʝʞʜʫ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʧʘʨʘʤʠ.  

ʅʝʦʙʭʦʜʠʤʦ ʩʦʢʨʘʪʠʪʴ ʜʦ ʤʠʥʠʤʫʤʘ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ ʥʘ ʪʨʘʩʩʘʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʘʨ, ʨʘʟʤʝʱʘʪʴ ʧʝʨʝʭʦʜʥʳʝ ʦʪʚʝʨʩʪʠʷ ʩʠʤʤʝʪʨʠʯʥʦ. 

ʏʪʦʙʳ ʩʦʙʣʶʩʪʠ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʠʤʧʝʜʘʥʩʫ, ʦʙʝ ʪʨʘʩʩʳ ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪʴ ʚ ʦʜʥʠʭ ʩʣʦʷʭ ʩ 

ʦʜʠʥʘʢʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʨʝʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ. 

ʀʟʙʝʛʘʪʴ ʨʘʟʚʦʜʢʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʘʨ ʧʦ ʢʨʘʷʤ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʈʠʩʫʥʦʢ 3.6, ʈʠʩʫʥʦʢ 3.7. 

ʀʥʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʧʦʤʝʩʪʠʪʴ ʥʘ ʪʨʘʩʩʘʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʘʨ ʨʘʟʜʝʣʷʶʱʠʝ 

ʢʦʥʜʝʥʩʘʪʦʨʳ. ʈʘʩʧʦʣʘʛʘʪʴ ʠʭ ʩʣʝʜʫʝʪ ʩʠʤʤʝʪʨʠʯʥʦ, ʨʘʟʤʝʨ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ 

0402, 0603 ʷʚʣʷʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ, ʢʦʥʜʝʥʩʘʪʦʨʳ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ (0805) ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ. 
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ʈʠʩʫʥʦʢ 3.6 

 

ʈʠʩʫʥʦʢ 3.7 
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3.15  ɸʥʘʣʦʛʦʚʘʷ ʯʘʩʪʴ ʩʭʝʤʳ 

ɸʥʘʣʦʛʦʚʫʶ ʯʘʩʪʴ ʩʭʝʤʳ ʩʪʦʠʪ ʨʘʟʤʝʱʘʪʴ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʯʘʩʪʦʪʥʳʭ ʮʝʧʝʡ ʠ ʠʩʪʦʯʥʠʢʦʚ 

ʧʠʪʘʥʠʷ. ʈʘʟʜʝʣʷʪʴ ʘʥʘʣʦʛʦʚʫʶ ʠ ʮʠʬʨʦʚʫʶ ʟʝʤʣʶ. 
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4. ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ʇʆɼʂʃʖʏɽʅʀʖ SPI-ʌʃɽʐ 

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ SPI-ʬʣʝʰ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ BootROM ʠʩʧʦʣʴʟʫʝʪ SPI-

ʢʦʤʘʥʜʳ ʩ 3-ʙʘʡʪʦʚʦʡ ʘʜʨʝʩʘʮʠʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʬʣʝʰ ʧʦʜʜʝʨʞʠʚʘʝʪ 3-ʙʘʡʪʥʳʡ ʨʝʞʠʤ ʘʜʨʝʩʘʮʠʠ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʴʥʦʡ 

ʟʘʛʨʫʟʢʠ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʪʘʢʘʷ ʧʘʤʷʪʴ ʨʘʙʦʪʘʪʴ ʥʝ ʙʫʜʝʪ. 



15.04.20       

 

ʄʠʢʨʦʩʭʝʤʘ ʠʥʪʝʛʨʘʣʴʥʘʷ 1892ɺʄ14ʗ.  

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʘʧʧʘʨʘʪʫʨʳ  33 

 

 

 
5. IBIS-ʄʆɼɽʃʔ 

ɼʘʥʥʘʷ ʛʣʘʚʘ ʧʦʷʩʥ̫ʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ IBIS (input output buffer information specification) 

ʤʦʜʝʣʠ ʄʦʜʝʣʴ ʩʛʝʥʝʨʠʨʦʚʘʥʘ ʚ ʪʝʢʩʪʦʚʦʤ ASCII ʬʦʨʤʘʪʝ ʠ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʪʘʙʣʠʮ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʠ ʪʦʢʘ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʠ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʙʫʬʝʨʘ. IBIS-ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʠʤʫʣʷʮʠʠ ʩʠʛʥʘʣʦʚ ʥʘ ʫʨʦʚʥʝ PCB ʠ ʜʣʷ 

ʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʠʜʝʝʡ IBIS ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʭʝʤʳ, ʥʝ ʚʢʣʶʯʘʶʱʝʡ ʧʦʜʨʦʙʥʦʩʪʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. 

5.1 ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʠʤʦʝ 

IBIS-ʬʘʡʣ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʚ ASCII-ʬʦʨʤʘʪʝ, ʪʨʝʙʫʶʱʠʝʩʷ ʜʣʷ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʚʦʜʦʚ ʠ I/O ʙʫʬʝʨʦʚ. ʏʘʱʝ ʚʩʝʛʦ, IBIS-ʬʘʡʣ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʯʘʩʪʝʡ: 

1. ɿʘʛʦʣʦʚʦʢ ï ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʘʡʣʝ. 

2. ʀʥʬʦʨʤʘʮʠʷ ʦ ʢʦʤʧʦʥʝʥʪʝ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʢʦʨʧʫʩʘ, pin-to-buffer 

ʤʦʜʝʣʴ (ʢʘʢʠʝ ʚʳʚʦʜʳ ʩ ʢʘʢʠʤʠ ʙʫʬʝʨʘʤʠ ʩʦʝʜʠʥʝʥʳ). 

5.2 ʀʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʟʘʛʦʣʦʚʢʝ 

ʕʪʦʪ ʨʘʟʜʝʣ IBIS-ʬʘʡʣʘ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʘʡʣʝ ʠ ʝʛʦ ʜʘʥʥʳʭ. ɺ ʪʘʙʣʠʮʝ, ʧʨʠʚʝʜʝʥʥʦʡ 

ʥʠʞʝ, ʨʘʩʰʠʬʨʦʚʳʚʘʶʪʩʷ ʩʪʨʦʢʠ ʟʘʛʦʣʦʚʢʘ. 

ʊʘʙʣʠʮʘ 5.1 

ʂʣʶʯʝʚʦʝ 

ʩʣʦʚʦ 

ʆʙʷʟʘʪʝʣʴʥʦ ʣʠ 

ʥʘʣʠʯʠʝ ʵʪʦʡ 

ʩʪʨʦʢʠ ʚ ʬʘʡʣʝ 

(ʜʘ/ʥʝʪ) 

ʆʧʠʩʘʥʠʝ 

[IBIS Ver] ʜʘ ɺʝʨʩʠʷ ʩʧʝʮʠʬʠʢʘʮʠʠ IBIS 

[File Name] ʜʘ ʀʤʷ ʬʘʡʣʘ. ɺʩʝ ʠʤʝʥʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʘʧʠʩʘʥʳ ʩʪʨʦʯʥʳʤʠ ʙʫʢʚʘʤʠ. ʈʘʩʰʠʨʝʥʠʝ 

ʜʣʷ IBIS-ʬʘʡʣʦʚ - .ibs 

[File Rev] ʜʘ ʅʦʤʝʨ ʨʝʚʠʟʠʠ ʬʘʡʣʘ 

[Date] ʥʝʪ ɼʘʪʘ ʩʦʟʜʘʥʠʷ ʬʘʡʣʘ 

[Source] ʥʝʪ ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʬʘʡʣʘ. ɼʘʥʥʳʝ ʙʝʨʫʪʩʷ ʠʟ 

ʩʠʤʫʣʷʮʠʠ ʠ ʚʘʣʠʜʘʮʠʠ ʧʣʘʪʳ. 

[Notes] ʥʝʪ ɿʘʤʝʪʢʠ ʠ ʬʘʡʣʝ ʠʣʠ ʢʦʤʧʦʥʝʥʪʝ. 

[Disclaimer] ʥʝʪ ʆʪʢʘʟ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (ʜʠʩʢʣʘʤʘʮʠʷ) 

[Copyright] ʥʝʪ ɿʘʧʠʩʴ ʦ ʢʦʧʠʨʘʡʪʝ. 

 

ʅʠʞʝ  ʟʘʛʦʣʦʚʦʢ IBIS ʬʘʡʣʘ ʜʣʷ ʤʠʢʨʦʩʭʝʤʳ 1892ɺʄ14ʗ: 

http://multicore.ru/mc/data_sheets/mcom02_v2_1.ibs
http://multicore.ru/mc/data_sheets/mcom02_v2_1.ibs
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|************************************************************************  

| IBIS file created by T2B Version 12.1. 2. 07111  

| Cadence Design Systems, Inc. 2011  

|******** ***** ***********************************************************  

[IBIS ver] 5.1  

[File name]  mcom02_v2_1.ibs  

[File Rev]  1.0  

[Date]   October 14, 2014  

[Source] Synopsys, Inc. using Star - RCXT Z- 2007.06 - SP1 and  

Star - HSPICE C- 2009.09 - SP1 

[Notes]  1) Configura ble s stl I/O set to 1.8v: Termination resistance: 344, 

393, 458, 500, 550, 611, 688 Ohms and open  

   2) Configurable sstl I/O set to 1.5v: Termination resistance: 344, 393, 

458, 500, 550, 611, 688 Ohms and open  

   Technology: TSMC 0.040um LP process.  

[Disc laime r] This information is for modeling purposes only and is  

not guaranteed.  

[Copyright] Copyright(c) Synopsys, Inc. 2010. All Rights Reserved.  

5.3 ʀʥʬʦʨʤʘʮʠʷ ʦ ʢʦʤʧʦʥʝʥʪʝ ʠ ʚʳʚʦʜʘʭ 

ɺ ʊʘʙʣʠʮʘ 5.2 ʧʨʠʚʝʜʝʥʘ ʨʘʩʰʠʬʨʦʚʢʘ ʦʩʥʦʚʥʳʭ ʧʦʣʝʡ ʵʪʦʡ ʯʘʩʪʠ IBIS-ʤʦʜʝʣʠ. 

ʊʘʙʣʠʮʘ 5.2 

ʂʣʶʯʝʚʦʝ 

ʩʣʦʚʦ 

ʆʙʷʟʘʪʝʣʴʥʦ ʣʠ 

ʥʘʣʠʯʠʝ ʵʪʦʡ 

ʩʪʨʦʢʠ ʚ ʬʘʡʣʝ 

(ʜʘ/ʥʝʪ) 

ʆʧʠʩʘʥʠʝ 

[Component] ʜʘ ʀʤʷ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʉʪʘʥʜʘʨʪʥʦʡ ʧʨʘʢʪʠʢʦʡ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʟʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ.  

[Manufacturer] ʜʘ ʅʘʟʚʘʥʠʝ ʢʦʤʧʘʥʠʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

[Package] ʜʘ ʇʘʨʘʤʝʪʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʠʥʜʜʫʢʪʠʚʥʦʩʪʠ ʠ ʸʤʢʦʩʪʠ 

ʢʦʨʧʫʩʘ 

[Pin] ʜʘ ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʚʳʚʦʜʦʚ ʠ ʙʫʬʝʨʦʚ 

[Package 

Model] 

ʥʝʪ ɽʩʣʠ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʩʪʦʨʦʥʶʶ ʤʦʜʝʣʴ ʢʦʨʧʫʩʘ, ʪʦ 

ʵʪʘ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ ʠʤʷ ʤʦʜʝʣʠ ʢʦʨʧʫʩʘ. 

[Pin Mapping] ʥʝʪ ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʦʝʜʠʥʝʥʠʠ ʙʫʬʝʨʦʚ ʩ ʟʝʤʣʝʡ ʠ ʧʠʪʘʥʠʝʤ 

[Diff Pin]  ʥʝʪ ʀʥʬʦʨʤʘʮʠʷ ʦ ʙʫʬʝʨʘʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʩʠʛʥʘʣʘʤʠ. 

[Model 

Selector] 
 ɺʳʙʦʨ ʦʜʥʦʛʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ, ʜʦʩʪʫʧʥʳʭ ʥʘ ʪʦʤ ʞʝ 

ʚʳʚʦʜʝ, ʙʫʬʝʨʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
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ʅʠʞʝ ʯʘʩʪʠʯʥʦ ʧʨʠʚʝʜʝʥʘ ʚʪʦʨʘʷ ʯʘʩʪʴ IBIS-ʬʘʡʣʘ ʤʠʢʨʦʩʭʝʤʳ 1892ɺʄ14ʗ.  

|*********************************************************************** *  

|                        Component mcom02  

|********* ***** **********************************************************  

|  

[Component] mcom02  

[Manufacturer] Manufacturer name  

[Package]  

| variable       typ             min             max  

R_pkg          0.5 1802        4.7421e - 3         0.95421  

L_pkg         4. 774e - 9          9.6e - 11        9.857e - 9 

C_pkg         1.64e - 12        9.598e - 13       1.037e - 11 

|  

[Package Model] ibis_a19424_a_101314  

|  

[Pin]     Signal_name      model_name      R_pin          L_pin         C_pin  

|  

H35         CSI_VDD                POW ER 

H36         CSI_VDD                POWER  

J35         CSI_VDD                POWER  

é.. 

|  

|***********************PIN MAPPING*****************************************  

|  

[Pin Mapping] pulldown_ref pull up_ref gnd_clamp_ref power_clamp_ref ext_ref  

|  

H35           NC           CSI_VDD  

H36           NC           CSI_VDD  

é 

|     

|**********************DIFF PIN*********************************************  

[Diff_pin]     inv_pin     vdiff     tdelay_typ     td el ay_min    tdelay_max  

|lvds1  

    C27           D27       1.2V         NA             NA           NA   

    C26           D26       1.2V         NA             NA           NA  

    A24           B24       1.2V         NA             NA           NA   

    A25           B25       1.2V         NA             NA           NA 

|lvds2  
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     C24           D24       1.2V         NA             NA           NA   

    C25           D25       1.2V         NA             NA           NA  

    A27           B27       1.2V         NA             NA           NA   

    A26           B26        1.2V         NA             NA           NA  

|ddr1  

    AD36          AD35      0.350V       NA             NA           NA   

    T35           T36       0.350V       NA             NA           NA  

    T33           T34       0.350V       NA             NA           NA 

    AM35          AM36      0.350V       NA             NA           NA   

    AM33          AM34      0.350V       NA             NA           NA  

|ddr2  

    AT23          AR23      0.350 V       NA             NA           NA  

    AR31          AT31      0.350V       NA             NA           NA  

    AN31          AP31      0.350V       NA             NA           NA  

    AR15          AT15      0.350V       NA             NA           NA  

    AN15          AP15      0.350V       NA             NA           NA 

|usb  

    AT12   AR12      0.150V       NA             NA           NA  

|mipi dphy (csi)  

   G35            G36       0.200V       NA             NA           NA  

   C36            C35       0.200V       NA             NA           NA  

   D36            D35       0.200V       NA             NA           NA  

   E36            E35       0.200V       NA             NA           NA  

   F36            F35       0.200V       NA             NA           NA 

|mipi dphy (dsi)  

   G33            G34       0.2 00V       NA             NA           NA  

   C34            C33       0.200V       NA             NA           NA  

   D34            D33       0.200V       NA             NA           NA  

   E34            E33       0.200V       NA             NA           NA  

   F34            F33       0.200V       NA             NA           NA  

|  

|***************************************************************************  

|                           Model Selector  

|****** ** **************************************************** ***** * *********   

|                      

[Model Selector] PDDRIO_PAD  

MSD_D3RP2_18 DDR2 MSD_D3R_PDDRIO Z0=18- Ohm  

MSD_D3RP2_40 DDR2 MSD_D3R_PDDRIO Z0=40- Ohm  

MSD_D3RP2_48 DDR2 MSD_D3R_PDDRIO Z0=48- Ohm  

MSD_D3RP2_ODT150 DDR2 MSD_D3R_PDDRIO cell 150 - Ohm ODT Receiv er  
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 MSD_D3RP2_ODT50 DDR2 

5.4 ʀʥʬʦʨʤʘʮʠʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɺ ʊʘʙʣʠʮʘ 5.3 ʧʨʝʜʩʪʘʚʣʝʥ ʦʩʥʦʚʥʦʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʣʶʯʝʚʳʭ ʩʣʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠ. 

ʊʘʙʣʠʮʘ 5.3 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʆʧʠʩʘʥʠʝ 

[Model Spec] ʆʙʱʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ  ʜʣʷ ʩʠʤʫʣʷʮʠʠ 

[Receiver Thresholds] ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʝʚ 

ʩʠʤʫʣʷʮʠʠ 

[Temperature Range] ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ 

[Voltage Range]  

[Pulldown], [Pullup], [GND_clamp], 

[POWER_clamp]  

[Ramp], [Rising Waveform], [Falling 

Waveform] 
 

[Test Data], [Rising Waveform Near], 

[Rising Waveform Far], [Falling Waveform 

Near], [Falling Waveform Far], [Test Load] 
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6. ʇɽʈɽʏɽʅʔ ʇʈʀʅʗʊʓʍ ʉʆʂʈɸʑɽʅʀʁ 

1. BGA  Ball grid array package 

2. CSI  MIPI camera serial interface 

3. DDR  Dual data rate DRAM 

4. DDR3  DDR3 DRAM 

5. DSI  MIPI display serial interface 

6. EMC  Electromagnetic compatibility 

7. GPIO  General Purpose Input/Output pin that can be configured to be either an input 

output 

8. IBIS  Input output buffer information specification 

9. I2C  Inter-integrated circuit interface 

10. JTAG  Joint Test Action Group 

11. OTG  On-the-go 

12. PCB  Printed circuit board 

13. UART  Universal asynchronous receiver/transmitter 

14. USB  Universal Serial Bus 

15. VPI  Video processing units 
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7. ʀʉʊʆʈʀʗ ʀɿʄɽʅɽʅʀʁ 

7.1 11.07.2018  ʛ. 

¶ ʋʜʘʣʝʥʘ ʧʨʠʚʷʟʢʘ ʜʦʢʫʤʝʥʪʘ ʢ ʥʦʤʝʨʘʤ ʧʘʨʪʠʡ ʤʠʢʨʦʩʭʝʤ. 

7.2 05.08.2019  ʛ. 

¶ ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʪʘʙʣʠʮʘ 2.15 (rf#12218). 

7.3 24.10.2019  ʛ. 

¶ ɼʦʙʘʚʣʝʥ rʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʢʣʶʯʝʥʠʶ SD-ʢʘʨʪʳ. 

¶ ɼʦʙʘʚʣʝʥʘ ʨʝʢʦʤʝʥʜʘʮʠʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʜʪʷʛʠʚʘʶʱʠʭ ʨʝʟʠʩʪʦʨʦʚ ʢ ʣʠʥʠʷʤ 

SD0_DET, SD1_DET. 

7.4 15.05.2020 ʛ. 

¶ ɼʦʙʘʚʣʝʥ ʨʘʟʜʝʣ çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʢʣʶʯʝʥʠʶ SPI-ʬʣʝʰè. (rf#13171). 

¶ ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʪʘʙʣʠʮʘ 2.15 (rf#13447). 
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