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1986ɺɽ9ʭʫ ʤʠʥʫʩ 60 õ 125 ̄ʉ 

ʂ1986ɺɽ9ʭʫ ʤʠʥʫʩ 60 õ 125 ̄ʉ 

ʂ1986ɺɽ9ʭʫK 0 õ 70 ̄ʉ 
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ʄʠʢʨʦʩʭʝʤʳ ʂ1986ɺɽ9ʭyʂ ʷʚʣʷʶʪʩʷ ʧʦʣʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʘʥʘʣʦʛʦʤ ʤʠʢʨʦʩʭʝʤ 

ʂ1986ɺɽ9ʭy ʩ ʜʨʫʛʠʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʜʠʘʧʘʟʦʥʦʤ. 

ʄʠʢʨʦʩʭʝʤʳ ʂ1986ɺɽ9ʭɻyK  ʷʚʣʷʶʪʩʷ ʧʦʣʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʘʥʘʣʦʛʦʤ ʤʠʢʨʦʩʭʝʤ 

ʂ1986ɺɽ9ʭyK, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʦʙʣʘʜʘʶʪ ʥʝʤʦʥʦʪʦʥʥʳʤ ɸʎʇ ʩ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʙʦʣʝʝ |-1é+2| ɽʄʈ. 

ʄʠʢʨʦʩʭʝʤʳ ʂ1986ɺɽ9ʭɼyK  ʷʚʣʷʶʪʩʷ ʧʦʣʥʳʤ ʘʥʘʣʦʛʦʤ ʤʠʢʨʦʩʭʝʤ ʂ1986ɺɽ9ʭyK, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʦʙʣʘʜʘʶʪ ʥʝʤʦʥʦʪʦʥʥʳʤ ʎɸʇ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴʶ 

ʙʦʣʝʝ |-1é+2| ɽʄʈ. 

ʄʠʢʨʦʩʭʝʤʳ ʂ1986ɺɽ92Qʉ ʠ ʂ1986ɺɽ92QI  ʚ ʧʣʘʩʪʠʢʦʚʦʤ ʢʦʨʧʫʩʝ ʷʚʣʷʶʪʩʷ ʧʦʣʥʳʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʘʥʘʣʦʛʦʤ ʤʠʢʨʦʩʭʝʤʳ 1986ɺɽ92ʋ. 

ʄʠʢʨʦʩʭʝʤʳ 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 ʧʦʩʪʘʚʣʷʶʪʩʷ ʚ 

ʙʝʩʢʦʨʧʫʩʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʩʝʨʠʠ 1986ɺɽ9ʭ 

ʗʜʨʦ:  

ï ARM 32-ʙʠʪʥʦʝ RISC-ʷʜʨʦ CortexÊ-M3 ʨʝʚʠʟʠʠ 2.0, ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ʜʦ 80 ʄɻʮ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 1.25 DMIPS/ʄɻʮ (Dhrystone 2.1) ʧʨʠ ʥʫʣʝʚʦʡ ʟʘʜʝʨʞʢʝ ʧʘʤʷʪʠ; 

ï ʙʣʦʢ ʘʧʧʘʨʘʪʥʦʡ ʟʘʱʠʪʳ ʧʘʤʷʪʠ MPU; 

ï ʫʤʥʦʞʝʥʠʝ ʟʘ ʦʜʠʥ ʮʠʢʣ, ʘʧʧʘʨʘʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʜʝʣʝʥʠʷ. 

ʇʘʤʷʪʴ: 

ï ʚʩʪʨʦʝʥʥʘʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘʷ Flash-ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʨʘʟʤʝʨʦʤ 128 ʂʙʘʡʪ; 

ï ʚʩʪʨʦʝʥʥʦʝ ʆɿʋ ʨʘʟʤʝʨʦʤ 32 ʂʙʘʡʪ; 

ï ʢʦʥʪʨʦʣʣʝʨ ʚʥʝʰʥʝʡ ʰʠʥʳ ʩ ʧʦʜʜʝʨʞʢʦʡ ʤʠʢʨʦʩʭʝʤ ʧʘʤʷʪʠ ʉʆɿʋ, ʇɿʋ, NAND Flash. 

ʇʠʪʘʥʠʝ ʠ ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ: 

ï ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ 2,2 õ 3,6 ɺ;  

ï ʚʩʪʨʦʝʥʥʳʡ ʨʝʛʫʣʠʨʫʝʤʳʡ ʩʪʘʙʠʣʠʟʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 1,8 ɺ ʜʣʷ ʧʠʪʘʥʠʷ ʷʜʨʘ; 

ï ʚʩʪʨʦʝʥʥʳʝ ʩʭʝʤʳ ʢʦʥʪʨʦʣʷ ʧʠʪʘʥʠʷ; 

ï ʚʩʪʨʦʝʥʥʳʡ ʜʦʤʝʥ ʩ ʙʘʪʘʨʝʡʥʳʤ ʧʠʪʘʥʠʝʤ; 

ï ʚʩʪʨʦʝʥʥʳʝ ʧʦʜʩʪʨʘʠʚʘʝʤʳʝ RC ʛʝʥʝʨʘʪʦʨʳ 8 ʄɻʮ ʠ 40 ʢɻʮ; 

ï ʚʥʝʰʥʠʝ ʢʚʘʨʮʝʚʳʝ ʨʝʟʦʥʘʪʦʨʳ ʥʘ 2 õ 16 ʄɻʮ ʠ 32 ʢɻʮ; 

ï ʚʩʪʨʦʝʥʥʳʡ ʫʤʥʦʞʠʪʝʣʴ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ PLL ʜʣʷ ʷʜʨʘ; 

ï ʚʩʪʨʦʝʥʥʳʡ ʫʤʥʦʞʠʪʝʣʴ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ PLL ʜʣʷ USB. 

ʈʝʞʠʤ ʧʦʥʠʞʝʥʥʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ: 

ï ʨʝʞʠʤʳ Sleep, Deep Sleep ʠ Standby; 

ï ʙʘʪʘʨʝʡʥʳʡ ʜʦʤʝʥ ʩ ʯʘʩʘʤʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʨʝʛʠʩʪʨʘʤʠ ʘʚʘʨʠʡʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ. 

ɸʥʘʣʦʛʦʚʳʝ ʤʦʜʫʣʠ: 

ï ʜʚʘ 12-ʨʘʟʨʷʜʥʳʭ ɸʎʇ (ʜʦ 16 ʢʘʥʘʣʦʚ); 

ï ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʘʪʯʠʢ; 

ï ʜʚʫʭʢʘʥʘʣʴʥʳʡ 12-ʨʘʟʨʷʜʥʳʡ ʎɸʇ; 

ï ʚʩʪʨʦʝʥʥʳʡ ʢʦʤʧʘʨʘʪʦʨ. 

ʇʝʨʠʬʝʨʠʷ: 

ï ʢʦʥʪʨʦʣʣʝʨ DMA ʩ ʬʫʥʢʮʠʷʤʠ ʧʝʨʝʜʘʯʠ ʇʝʨʠʬʝʨʠʷ-ʇʘʤʷʪʴ, ʇʘʤʷʪʴ-ʇʘʤʷʪʴ; 

ï ʜʚʘ ʢʦʥʪʨʦʣʣʝʨʘ CAN ʠʥʪʝʨʬʝʡʩʘ; 

ï ʢʦʥʪʨʦʣʣʝʨ USB ʠʥʪʝʨʬʝʡʩʘ ʩ ʬʫʥʢʮʠʷʤʠ ʨʘʙʦʪʳ Device ʠ Host; 

ï ʢʦʥʪʨʦʣʣʝʨʳ ʠʥʪʝʨʬʝʡʩʦʚ UART, SPI, I2C; 

ï ʪʨʠ 16-ʨʘʟʨʷʜʥʳʭ ʪʘʡʤʝʨ-ʩʯʝʪʯʠʢʘ ʩ ʬʫʥʢʮʠʷʤʠ ʐʀʄ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʡ; 

ï ʜʦ 96 ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʣʠʥʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

ʆʪʣʘʜʦʯʥʳʝ ʠʥʪʝʨʬʝʡʩʳ: 

ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠʥʪʝʨʬʝʡʩʳ SWD ʠ JTAG. 
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1 ɺʚʝʜʝʥʠʝ 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʩʝʨʠʠ 1986ɺɽ9x, ʂ1986ɺɽ9ʭ ʠ ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC (ʜʘʣʝʝ 

1986ɺɽ9x), ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʙʘʟʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʥʦʛʦ RISC ʷʜʨʘ ARM 

Cortex-M3, ʩʦʜʝʨʞʘʪ ʚʩʪʨʦʝʥʥʫʶ 128 ʂʙʘʡʪ Flash-ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʠ 32 ʂʙʘʡʪ ʆɿʋ. 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʨʘʙʦʪʘʶʪ ʥʘ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ ʜʦ 80 ʄɻʮ. ʇʝʨʠʬʝʨʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

ʚʢʣʶʯʘʝʪ ʢʦʥʪʨʦʣʣʝʨ USB ʠʥʪʝʨʬʝʡʩʘ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʘʥʘʣʦʛʦʚʳʤ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʤ ʩʦ 

ʩʢʦʨʦʩʪʷʤʠ ʧʝʨʝʜʘʯʠ 12 ʄʙʠʪ/ʩ (Full Speed) ʠ 1,5 ʄʙʠʪ/ʩ (Low Speed), ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʪʝʨʬʝʡʩ r

UART, SPI ʠ I2C, ʢʦʥʪʨʦʣʣʝʨ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʚʥʝʰʥʠʤʠ 

ʤʠʢʨʦʩʭʝʤʘʤʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʆɿʋ ʠ ʇɿʋ, NAND Flash-ʧʘʤʷʪʴʶ ʠ ʜʨʫʛʠʤʠ ʚʥʝʰʥʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʩʦʜʝʨʞʘʪ ʪʨʠ 16-ʨʘʟʨʷʜʥʳʭ ʪʘʡʤʝʨʘ ʩ 4-ʤ  ̫ʢʘʥʘʣʘʤʠ ʩʭʝʤ 

ʟʘʭʚʘʪʘ ʠ ʐʀʄ ʩ ʬʫʥʢʮʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ çʤʝʨʪʚʦʡ ʟʦʥʳè ʠ ʘʧʧʘʨʘʪʥʦʡ ʙʣʦʢʠʨʦʚʢʠ, ʘ ʪʘʢʞʝ 

ʩʠʩʪʝʤʥʳʡ 24-ʭ ʨʘʟʨʷʜʥʳʡ ʪʘʡʤʝʨ ʠ ʜʚʘ ʩʪʦʨʦʞʝʚʳʭ ʪʘʡʤʝʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʩʪʘʚ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʚʭʦʜʷʪ: ʜʚʘ 12-ʨʘʟʨʷʜʥʳʭ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ (ʜʦ 0,5 ʄʚʳʙʦʨʦʢ/ʩ) ɸʎʇ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʮʠʬʨʦʚʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ 16 ʚʥʝʰʥʠʭ ʢʘʥʘʣʦʚ ʠ ʦʪ ʚʩʪʨʦʝʥʥʳʭ ʜʘʪʯʠʢʦʚ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ; ʜʚʘ 12-ʨʘʟʨʷʜʥʳʭ ʎɸʇ; ʚʩʪʨʦʝʥʥʳʡ ʢʦʤʧʘʨʘʪʦʨ ʩ ʪʨʝʤʷ 

ʚʭʦʜʘʤʠ ʠ ʚʥʫʪʨʝʥʥʝʡ ʰʢʘʣʦʡ ʥʘʧʨʷʞʝʥʠʡ. 

ɺʩʪʨʦʝʥʥʳʝ RC ʛʝʥʝʨʘʪʦʨʳ HSI (8 ʄɻʮ) ʠ LSI (40 ʢɻʮ) ʠ ʚʥʝʰʥʠʝ ʛʝʥʝʨʘʪʦʨʳ HSE 

(2é16 ʄɻʮ) ʠ LSE (32 ʢɻʮ) ʠ ʜʚʝ ʩʭʝʤʳ ʫʤʥʦʞʝʥʠʷ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ PLL ʜʣʷ ʷʜʨʘ ʠ USB 

ʠʥʪʝʨʬʝʡʩʘ ʧʦʟʚʦʣʷʶʪ ʛʠʙʢʦ ʥʘʩʪʨʘʠʚʘʪʴ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ.  

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʘʤʷʪʠ ʟʘ ʩʯʝʪ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʥʳʭ ʰʠʥ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʚʦʟʤʦʞʥʳʝ ʢʦʥʬʣʠʢʪʳ ʧʨʠ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʠ ʧʦʚʳʩʠʪʴ ʦʙʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʂʦʥʪʨʦʣʣʝʨ DMA ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʆɿʋ ʠ ʧʝʨʠʬʝʨʠʝʡ ʙʝʟ 

ʫʯʘʩʪʠ ̫ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʷʜʨʘ.  

ɺʩʪʨʦʝʥʥʳʡ ʨʝʛʫʣʷʪʦʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʠʪʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ 

ʮʠʬʨʦʚʦʡ ʯʘʩʪʠ, ʬʦʨʤʠʨʫʝʪ ʥʘʧʨʷʞʝʥʠʝ 1,8 ɺ ʠ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʥʝʰʥʠʭ 

ʵʣʝʤʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʘʙʦʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʛʦ ʚʥʝʰʥʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2,2 ʜʦ 3,6 ɺ. ʊʘʢʞʝ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʭ ʨʝʘʣʠʟʦʚʘʥ 

ʙʘʪʘʨʝʡʥʳʡ ʜʦʤʝʥ, ʨʘʙʦʪʘʶʱʠʡ ʦʪ ʚʥʝʰʥʝʡ ʙʘʪʘʨʝʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʬʫʥʢʮʠʡ ʯʘʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʸʤʘ ʜʘʥʥʳʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʦʩʥʦʚʥʦʛʦ ʧʠʪʘʥʠʷ. ɺʩʪʨʦʝʥʥʳʝ ʜʝʪʝʢʪʦʨʳ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʫʨʦʚʝʥʴ 

ʚʥʝʰʥʝʛʦ ʦʩʥʦʚʥʦʛʦ ʧʠʪʘʥʠʷ, ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʥʘ ʙʘʪʘʨʝʝ. ɸʧʧʘʨʘʪʥʳʝ ʩʭʝʤʳ 

ʩʙʨʦʩʘ ʧʨʠ ʧʨʦʩʘʜʢʝ ʧʠʪʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʠʩʢʣʶʯʠʪʴ ʩʙʦʡʥʫʶ ʨʘʙʦʪʫ ʤʠʢʨʦʩʭʝʤʳ ʧʨʠ ʚʳʭʦʜʝ 

ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʟʘ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ. 
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2 ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʨʧʫʩʘ, ʚ ʢʦʪʦʨʦʤ ʚʳʧʫʩʢʘʝʪʩʷ ʤʠʢʨʦʩʭʝʤʘ, ʠʟʤʝʥʷʶʪʩʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʲʝʤ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʠ ʆɿʋ 

ʦʩʪʘʝʪʩʷ ʦʜʠʥʘʢʦʚʳʤ. 

ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʩʝʨʠʠ 1986ɺɽ9ʭ 

 
1986ɺɽ91T 

1986ɺɽ94T 

1986ɺɽ94ʌ 

1986ɺɽ94ʗ 
ʂ1986ɺɽ91ʅ4 

1986ɺɽ92ʋ 

1986ɺɽ92ʋ1 

ʂ1986ɺɽ92QI 

ʂ1986ɺɽ92QC 

1986ɺɽ93ʋ 

ʂʦʨʧʫʩ 132 ʚʳʚʦʜʘ 144 ʚʳʚʦʜʘ ʙʝʩʢʦʨʧʫʩʥʘʷ 64 ʚʳʚʦʜʘ 48 ʚʳʚʦʜʦʚ 

ʗʜʨʦ ARM Cortex-M3 

ʇɿʋ 128 ʂʙʘʡʪ Flash 

ʆɿʋ 32 ʂʙʘʡʪ 

ʇʠʪʘʥʠʝ 2,2é3,6 ɺ 

ʏʘʩʪʦʪʘ 80 ʄɻʮ 

USER IO 96 96 96 43 30 

USB Device ʠ Host FS (ʜʦ 12 ʄʙʠʪ/ʩ) ʚʩʪʨʦʝʥʥʳʡ PHY 

UART 2 2 2 2 2 

CAN 2 2 2 2 2 

SPI 2 2 2 2 1 

I2C 1 1 1 1 - 

2 ʭ 12-ʨʘʟʨʷʜʥʳʭ 

ɸʎʇ 
16 ʢʘʥʘʣʦʚ 16 16 ʢʘʥʘʣʦʚ 8 ʢʘʥʘʣʦʚ 4 ʢʘʥʘʣʘ 

ʎɸʇ 

12 ʨʘʟʨʷʜʦʚ 
2 2 2 1 1 

ʂʦʤʧʘʨʘʪʦʨ 3 ʚʭʦʜʘ 3 ʚʭʦʜʘ 3 ʚʭʦʜʘ 2 ʚʭʦʜʘ 2 ʚʭʦʜʘ 

ɺʥʝʰʥʷʷ ʰʠʥʘ 32 ʨʘʟʨʷʜʘ 32 ʨʘʟʨʷʜʘ 32 ʨʘʟʨʷʜʘ 8 ʨʘʟʨʷʜʦʚ - 
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3 ʉʪʨʫʢʪʫʨʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʤʠʢʨʦʩʭʝʤʳ 

 

Cortex-M3
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ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 1986ɺɽ9ʭʫ 
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4 ʆʧʠʩʘʥʠʝ ʚʳʚʦʜʦʚ 

ʊʘʙʣʠʮʘ 2 ï ʆʧʠʩʘʥʠʝ ʚʳʚʦʜʦʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʩʝʨʠʠ 1986ɺɽ9ʭ 
ʚ ʢʦʨʧʫʩʘʭ 4229.132-3, H18.64-1ɺ, ʅ16.48-1ɺ, ʄʂ 5153.64-2, LQFP64 

ɺʳʚʦʜ 

ʂʦʥʪʘʢʪʥʘʷ 

ʧʣʦʱʘʜʢʘ 

ʢʨʠʩʪʘʣʣʘ 

ʊʠʧ ʢʦʨʧʫʩʘ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

4229.132-3 H18.64-1ɺ ʅ16.48-1ɺ 
ʄʂ 

5153.64-2 
LQFP64 ɸʥʘʣʦʛ. ʆʩʥʦʚ. ɸʣʴʪʝʨ. ʇʝʨʝʦʧʨ. 

ʇʦʨʪ A 

PA0 137 130 55 41 55 63 - DATA0 EXT_INT1 - 

PA1 136 129 54 40 54 62 - DATA1 TMR1_CH1 TMR2_CH1 

PA2 135 128 53 39 53 61 - DATA2 TMR1_CH1N TMR2_CH1N 

PA3 134 127 52 38 52 60 - DATA3 TMR1_CH2 TMR2_CH2 

PA4 133 126 51 37 51 59 - DATA4 TMR1_CH2N TMR2_CH2N 

PA5 132 125 50 36 50 58 - DATA5 TMR1_CH3 TMR2_CH3 

PA6 131 124 49 35 49 57 - DATA6 CAN1_TX UART1_RXD 

PA7 130 123 48 34 48 56 - DATA7 CAN1_RX UART1_TXD 

PA8 129 122 - - - - - DATA8 TMR1_CH3N TMR2_CH3N 

PA9 128 121 - - - - - DATA9 TMR1_CH4 TMR2_CH4 

PA10 125 119 - - - - - DATA10 nUART1DTR TMR2_CH4N 

PA11 124 118 - - - - - DATA11 nUART1RTS TMR2_BLK 

PA12 123 117 - - - - - DATA12 nUART1RI TMR2_ETR 

PA13 122 115 - - - - - DATA13 nUART1DCD TMR1_CH4N 

PA14 121 114 - - - - - DATA14 nUART1DSR TMR1_BLK 

PA15 120 113 - - - - - DATA15 nUART1CTS TMR1_ETR 

ʇʦʨʪ B 

PB0 

JA_TDO 

97 92 35 25 
35 43 

- DATA16 TMR3_CH1 UART1_TXD 

PB1 

JA_TMS 

98 93 36 26 
36 44 

- DATA17 TMR3_CH1N UART2_RXD 

PB2 

JA_TCK 

99 94 37 27 
37 45 

- DATA18 TMR3_CH2 CAN1_TX 

PB3 

JA_TDI 

100 95 38 28 
38 46 

- DATA19 TMR3_CH2N CAN1_RX 

PB4 

JA_TRST 

101 96 39 29 
39 47 

- DATA20 TMR3_BLK TMR3_ETR 

PB5 107 102 42 32 42 50 - DATA21 UART1_TXD TMR3_CH3 

PB6 108 103 43 33 43 51 - DATA22 UART1_RXD TMR3_CH3N 

PB7 109 104 44 - 44 52 - DATA23 nSIROUT1 TMR3_CH4 

PB8 110 105 45 - 45 53 - DATA24 COMP_OUT TMR3_CH4N 

PB9 111 106 46 - 46 54 - DATA25 nSIRIN1 EXT_INT4 

PB10 112 107 47 - 47 55 - DATA26 EXT_INT2 nSIROUT1 

PB11 113 108 - - - - - DATA27 EXT_INT1 COMP_OUT 

PB12 114 109 - - - - - DATA28 SSP1_FSS SSP2_FSS 

PB13 115 110 - - - - - DATA29 SSP1_CLK SSP2_CLK 

PB14 116 111 - - - - - DATA30 SSP1_RXD SSP2_RXD 

PB15 119 112 - - - - - DATA31 SSP1_TXD SSP2_TXD 

ʇʦʨʪ C 

PC0 96 91 34 23 34 42 - READY* SCL1 SSP2_FSS 

PC1 95 90 33 - 33 41 - OE SDA1 SSP2_CLK 

PC2 94 89 31 - 31 40 - WE TMR3_CH1 SSP2_RXD 

PC3 93 88 - - - - - BE0 TMR3_CH1N SSP2_TXD 

PC4 92 87 - - - - - BE1 TMR3_CH2 TMR1_CH1 

PC5 91 86 - - - - - BE2 TMR3_CH2N TMR1_CH1N 

PC6 90 85 - - - - - BE3 TMR3_CH3 TMR1_CH2 

PC7 89 84 - - - - - CLOCK TMR3_CH3N TMR1_CH2N 

PC8 88 83 - - - - - CAN1_TX TMR3_CH4 TMR1_CH3 

PC9 87 82 - - - - - CAN1_RX TMR3_CH4N TMR1_CH3N 
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ɺʳʚʦʜ 

ʂʦʥʪʘʢʪʥʘʷ 

ʧʣʦʱʘʜʢʘ 

ʢʨʠʩʪʘʣʣʘ 

ʊʠʧ ʢʦʨʧʫʩʘ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

4229.132-3 H18.64-1ɺ ʅ16.48-1ɺ 
ʄʂ 

5153.64-2 
LQFP64 ɸʥʘʣʦʛ. ʆʩʥʦʚ. ɸʣʴʪʝʨ. ʇʝʨʝʦʧʨ. 

PC10 86 81 - - - - - - TMR3_ETR TMR1_CH4 

PC11 85 80 - - - - - - TMR3_BLK TMR1_CH4N 

PC12 84 79 - - - - - - EXT_INT2 TMR1_ETR 

PC13 83 78 - - - - - - EXT_INT4 TMR1_BLK 

PC14 82 77 - - - - - - SSP2_FSS CAN2_RX 

PC15 81 76 - - - - - - SSP2_RXD CAN2_TX 

ʇʦʨʪ D 

PD0 

JB_TMS 

70 65 23 17 
23 31 

ADC0_R

EF+ 

TMR1_CH1

N 

UART2_RXD TMR3_CH1 

PD1 

JB_TCK 

71 66 24 18 
24 32 

ADC1_R

EF- 

TMR1_CH1 UART2_TXD TMR3_CH1N 

PD2 

JB_TRST 

72 67 25 19 
25 33 

ADC2 BUSY1 SSP2_RXD TMR3_CH2 

PD3 

JB_TDI 

73 68 26 20 
26 34 

ADC3 - SSP2_FSS TMR3_CH2N 

PD4 

JB_TDO 

69 64 22 - 
22 30 

ADC4 TMR1_ETR nSIROUT2 TMR3_BLK 

PD5 74 69 27 - 27 35 ADC5 CLE SSP2_CLK TMR2_ETR 

PD6 75 70 28 - 28 36 ADC6 ALE SSP2_TXD TMR2_BLK 

PD7 68 63 21 - 
21 29 

ADC7 TMR1_BL

K 

nSIRIN2 UART1_RXD 

PD8 67 62 - - 
- - 

ADC8 TMR1_CH4

N 

TMR2_CH1 UART1_TXD 

PD9 76 71 - - - - ADC9 CAN2_TX TMR2_CH1N SSP1_FSS 

PD10 66 61 - - - - ADC10 TMR1_CH2 TMR2_CH2 SSP1_CLK 

PD11 65 60 - - 
- - 

ADC11 TMR1_CH2

N 

TMR2_CH2N SSP1_RXD 

PD12 64 59 - - - - ADC12 TMR1_CH3 TMR2_CH3 SSP1_TXD 

PD13 63 58 - - 
- - 

ADC13 TMR1_CH3

N 

TMR2_CH3N CAN1_TX 

PD14 62 57 - - - - ADC14 TMR1_CH4 TMR2_CH4 CAN1_RX 

PD15 61 56 - - - - ADC15 CAN2_RX BUSY2 EXT_INT3 

ʇʦʨʪ E 

PE0 56 53 18 14 
18 26 

DAC2_O

UT 

ADDR16 TMR2_CH1 CAN1_RX 

PE1 55 52 17 - 
17 25 

DAC2_R

EF 

ADDR17 TMR2_CH1N CAN1_TX 

PE2 48 45 14 11 
14 22 

COMP_I

N1 

ADDR18 TMR2_CH3 TMR3_CH1 

PE3 47 44 13 10 
13 21 

COMP_I

N2 

ADDR19 TMR2_CH3N TMR3_CH1N 

PE4 45 42 - - - 
- 

COMP_R

EF+ 

ADDR20 TMR2_CH4N TMR3_CH2 

PE5 44 41 - - - 
- 

COMP_R

EF- 

ADDR21 TMR2_BLK TMR3_CH2N 

PE6 36 33 8 6 
8 16 

OSC_IN3

2 

ADDR22 CAN2_RX TMR3_CH3 

PE7 35 32 7 - 
7 15 

OSC_OU

T32 

ADDR23 CAN2_TX TMR3_CH3N 

PE8 46 43 - - 
- - 

COMP_I

N3 

ADDR24 TMR2_CH4 TMR3_CH4 

PE9 54 51 - - 
- - 

DAC1_O

UT 

ADDR25 TMR2_CH2 TMR3_CH4N 

PE10 53 50 - - 
- - 

DAC1_R

EF 

ADDR26 TMR2_CH2N TMR3_ETR 

PE11 26 23 - - - - - ADDR27 nSIRIN1 TMR3_BLK 

PE12 21 20 - - - - - ADDR28 SSP1_RXD UART1_RXD 
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ɺʳʚʦʜ 

ʂʦʥʪʘʢʪʥʘʷ 

ʧʣʦʱʘʜʢʘ 

ʢʨʠʩʪʘʣʣʘ 

ʊʠʧ ʢʦʨʧʫʩʘ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

4229.132-3 H18.64-1ɺ ʅ16.48-1ɺ 
ʄʂ 

5153.64-2 
LQFP64 ɸʥʘʣʦʛ. ʆʩʥʦʚ. ɸʣʴʪʝʨ. ʇʝʨʝʦʧʨ. 

PE13 20 19 - - - - - ADDR29 SSP1_FSS UART1_TXD 

PE14 43 40 - - - - - ADDR30 TMR2_ETR SCL1 

PE15 19 18 - - - - - ADDR31 EXT_INT3 SDA1 

ʇʦʨʪ F 

PF0 3 2 58 44 58 2 - ADDR0 SSP1_TXD UART2_RXD 

PF1 4 3 59 45 59 3 - ADDR1 SSP1_CLK UART2_TXD 

PF2 5 4 60 46 60 4 - ADDR2 SSP1_FSS CAN2_RX 

PF3 6 5 61 47 61 5 - ADDR3 SSP1_RXD CAN2_TX 

PF4 

MODE[0] 

7 6 62 48 
62 6 

- ADDR4 - - 

PF5 

MODE[1] 

8 7 63 1 
63 7 

- ADDR5 - - 

PF6 

MODE[2] 

9 8 64 - 
64 8 

- ADDR6 TMR1_CH1 - 

PF7 10 9 - - - - - ADDR7 TMR1_CH1N TMR3_CH1 

PF8 11 10 - - - - - ADDR8 TMR1_CH2 TMR3_CH1N 

PF9 12 11 - - - - - ADDR9 TMR1_CH2N TMR3_CH2 

PF10 13 12 - - - - - ADDR10 TMR1_CH3 TMR3_CH2N 

PF11 14 13 - - - - - ADDR11 TMR1_CH3N TMR3_ETR 

PF12 15 14 - - - - - ADDR12 TMR1_CH4 SSP2_FSS 

PF13 16 15 - - - - - ADDR13 TMR1_CH4N SSP2_CLK 

PF14 17 16 - - - - - ADDR14 TMR1_ETR SSP2_RXD 

PF15 18 17 - - - - - ADDR15 TMR1_BLK SSP2_TXD 

ʉʠʩʪʝʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

RESET 40 37 10 7 

10 18 

ʉʠʛʥʘʣ ʚʥʝʰʥʝʛʦ ʩʙʨʦʩʘ 

0 ï ʩʙʨʦʩ 

1 ï ʨʘʟʨʝʰʝʥʘ ʨʘʙʦʪʘ  

WAKEUP 38 35 9 - 

9 17 

ʉʠʛʥʘʣ ʚʥʝʰʥʝʛʦ ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ Standby 

0 ï ʚʳʭʦʜ ʠʟ ʨʝʞʠʤʘ StandBy 

1 ï ʥʝʪ ʩʠʛʥʘʣʘ ʚʳʭʦʜʘ 

STANDBY 34 31 6 - 

6 14 

ʌʣʘʛ ʨʝʞʠʤʘ Standby 

0 ï ʤʠʢʨʦʩʭʝʤʘ ʥʝ ʚ ʨʝʞʠʤʝ StandBy 

1 ï ʤʠʢʨʦʩʭʝʤʘ ʚ ʨʝʞʠʤʝ StandBy 

OSC_IN 41 38 11 8 11 19 ɺʭʦʜ ʛʝʥʝʨʘʪʦʨʘ HSE 

OSC_OUT 42 39 12 9 12 20 ɺʳʭʦʜ ʛʝʥʝʨʘʪʦʨʘ HSE 

USB ʠʥʪʝʨʬʝʡʩ 

DP 22 21 1 2 1 9 ʐʠʥʘ USB D+ 

DN 25 22 2 3 2 10 ʐʠʥʘ USB D- 

ʇʠʪʘʥʠʝ 

UCC 1,2,31,32, 

77,78,103,

104 

1,28,29, 

72,73, 

98,99 

4,29,40,

57 

5,21,30,4

3 

4, 29, 

40, 57 

1, 12, 

38, 48 

ʆʩʥʦʚʥʦʝ ʧʠʪʘʥʠʝ 2,2é3,6 ɺ 

AUCC 59,60 55 20 16 20 28 ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ ɸʎʇ, ʎɸʇ ʠ Comparator 

2,4é3,6 ɺ  

AUCC1 51,52 48,49 16 13 16 24 ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ PLL 2,2é3,6 ɺ  

BUCC 33 30 5 - 5 13 ɹʘʪʘʨʝʡʥʦʝ ʧʠʪʘʥʠʝ 1.8é3,6 ɺ 

GND 29,30,79, 

105,139 

26,27, 

74,100, 

132 

3,30,41,

56 

4,22,31,4

2 

3, 30, 

41, 56 

11, 39, 

49, 64 

ʆʙʱʠʡ  

AGND 57,58 54 19 15 19 27 ʆʙʱʠʡ 

AGND1 49,50 46,47 15 12 15 23 ʆʙʱʠʡ 

DUCC 28,80,106,

138 

25,75,10

1,131 

- - - - ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ  

ɺʳʚʦʜʳ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

BDUCC 37 34 - - - - ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ 
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ɺʳʚʦʜ 

ʂʦʥʪʘʢʪʥʘʷ 

ʧʣʦʱʘʜʢʘ 
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4229.132-3 H18.64-1ɺ ʅ16.48-1ɺ 
ʄʂ 

5153.64-2 
LQFP64 ɸʥʘʣʦʛ. ʆʩʥʦʚ. ɸʣʴʪʝʨ. ʇʝʨʝʦʧʨ. 

EXT_POR 39 36 - - - - ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ ʠʣʠ ʧʦʜʢʣʶʯʠʪʴ ʢ 

ʰʠʥʝ çʆʙʱʠʡè 

SHDN 27 24 - - - - ʊʝʩʪʦʚʳʡ ʚʭʦʜ ʚʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʨʝʛʫʣʷʪʦʨʘ LDO. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ ʠʣʠ ʧʦʜʢʣʶʯʠʪʴ ʢ 

ʰʠʥʝ çʆʙʱʠʡè 

JTAG_EN 102 97 - - - - ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ ʠʣʠ ʧʦʜʢʣʶʯʠʪʴ ʢ 

ʰʠʥʝ çʆʙʱʠʡè 

ʅʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

NC 23,24, 

117,118, 

126,127 

116,120 32 24 32 37 ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ ʠʣʠ ʧʦʜʢʣʶʯʠʪʴ ʢ 

ʰʠʥʝ çʆʙʱʠʡè 

 

* ï ʨʝʘʣʠʟʦʚʘʥʦ ʪʦʣʴʢʦ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ 1986ɺɽ94ʭ. 

 

ʊʘʙʣʠʮʘ 3 ï ʆʧʠʩʘʥʠʝ ʚʳʚʦʜʦʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʩʝʨʠʠ 1986ɺɽ9ʭ 
ʚ ʢʦʨʧʫʩʘʭ ʄʂ 6109.144-ɸ, ʄʂ 8307.144-ɸʅɿ 

ʅʦʤʝʨ 

ʚʳʚʦʜʘ 

ʆʙʦʟʥʘ-

ʯʝʥʠʝ 

ʚʳʚʦʜʘ 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

ʊʠʧ ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʘ 

ʇʦʨʪ A     

B2 PA0 ɺʭʦʜ/ʚʳʭʦʜ 0 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA0 ʈʘʟʨʷʜ 0 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  EXT_INT1 ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  ï ï 

A3 PA1 ɺʭʦʜ/ʚʳʭʦʜ 1 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA1 ʈʘʟʨʷʜ 1 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH1 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR2_CH1 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 2 

B3 PA2 ɺʭʦʜ/ʚʳʭʦʜ 2 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA2 ʈʘʟʨʷʜ 2 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH1N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR2_CH1N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 2 

C3 PA3 ɺʭʦʜ/ʚʳʭʦʜ 3 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA3 ʈʘʟʨʷʜ 3 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH2 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR2_CH2 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 2 

D4 PA4 ɺʭʦʜ/ʚʳʭʦʜ 4 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA4 ʈʘʟʨʷʜ 4 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH2N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR2_CH2N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 2 
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ʅʦʤʝʨ 

ʚʳʚʦʜʘ 

ʆʙʦʟʥʘ-
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ʚʳʚʦʜʘ 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

ʊʠʧ ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʘ 

A4 PA5 ɺʭʦʜ/ʚʳʭʦʜ 5 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA5 ʈʘʟʨʷʜ 5 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH3 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR2_CH3 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 2 

B4 PA6 ɺʭʦʜ/ʚʳʭʦʜ 6 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA6 ʈʘʟʨʷʜ 6 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣɹʪʝʨʥʘʪʠʚʥʘʷ  CAN1_TX ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  UART1_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ UART1 

C4 PA7 ɺʭʦʜ/ʚʳʭʦʜ 7 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï  

ʆʩʥʦʚʥʘʷ  DATA7 ʈʘʟʨʷʜ 7 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  CAN1_RX ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  UART1_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ UART1 

C5 PA8 ɺʭʦʜ/ʚʳʭʦʜ 8 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA8 ʈʘʟʨʷʜ 8 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH3N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR2_CH3N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 2 

A5 PA9 ɺʭʦʜ/ʚʳʭʦʜ 9 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ DATA9 ʈʘʟʨʷʜ 9 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH4 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR2_CH4 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 2 

B5 PA10 ɺʭʦʜ/ʚʳʭʦʜ 10 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA10 ʈʘʟʨʷʜ 10 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʬ nUART1DTR ɺʳʭʦʜ ʛʦʪʦʚʥʦʩʪʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ UART1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR2_CH4N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 2 

D5 PA11 ɺʭʦʜ/ʚʳʭʦʜ 11 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ DATA11 ʈʘʟʨʷʜ 11 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  nUART1RTS ɺʳʭʦʜ ʟʘʧʨʦʩʘ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ UART1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR2_BLK ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 2 

D6 PA12 ɺʭʦʜ/ʚʳʭʦʜ 12 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA12 ʈʘʟʨʷʜ 12 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  nUART1RI ɺʭʦʜ ʩʠʛʥʘʣʘ ʚʳʟʦʚʘ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR2_ETR ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 2 
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ʚʳʚʦʜʘ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʘ 

A6 PA13 ɺʭʦʜ/ʚʳʭʦʜ 13 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA13 ʈʘʟʨʷʜ 13 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  nUART1DCD ɺʭʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR1_CH4N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 1 

B6 PA14 ɺʭʦʜ/ʚʳʭʦʜ 14 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ DATA14 ʈʘʟʨʷʜ 14 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  nUART1DSR ɺʭʦʜ ʛʦʪʦʚʥʦʩʪʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 
ʠʩʪʦʯʥʠʢʦʤ 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR1_BLK ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 1 

C6 PA15 ɺʭʦʜ/ʚʳʭʦʜ 15 ʧʦʨʪʘ ɸ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA15 ʈʘʟʨʷʜ 15 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  nUART1CTS ɺʭʦʜ ʛʦʪʦʚʥʦʩʪʠ ʜʣʷ ʧʨʠʝʤʘ ʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʤ 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR1_ETR ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 1 

ʇʦʨʪ B     

D11 PB0/ 

JA_TDO 

ɺʭʦʜ/ʚʳʭʦʜ 0 ʧʦʨʪʘ ɺ/ 
ɺʳʭʦʜ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ JTAG-ʠʥʪʝʨʬʝʡʩʘ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA16 ʈʘʟʨʷʜ 16 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_CH1 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  UART1_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ UART1 

D12 PB1/ 

JA_TMS 

ɺʭʦʜ/ʚʳʭʦʜ 1 ʧʦʨʪʘ ɺ/ 

ɺʳʙʦʨ ʨʝʞʠʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ JTAG ʠʥʪʝʨʬʝʡʩʘ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA17 ʈʘʟʨʷʜ 17 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_CH1N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  UART2_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ UART2 

D9 PB2/ 

JA_TCK 

ɺʭʦʜ/ʚʳʭʦʜ 2 ʧʦʨʪʘ ɺ/ 
ʊʝʩʪʦʚʦʝ ʪʘʢʪʠʨʦʚʘʥʠʝ JTAG ʠʥʪʝʨʬʝʡʩʘ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA18 ʈʘʟʨʷʜ 18 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_CH2 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  CAN1_TX ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN1 

C10 PB3/ 

JA_TDI 

ɺʭʦʜ/ʚʳʭʦʜ 3 ʧʦʨʪʘ ɺ/ 
ɺʭʦʜ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ JTAG ʠʥʪʝʨʬʝʡʩʘ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA19 ʈʘʟʨʷʜ 19 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_CH2N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  CAN1_RX ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN1 

C11 PB4/ 

JA_TRST 

ɺʭʦʜ/ʚʳʭʦʜ 4 ʧʦʨʪʘ ɺ/ 

ʊʝʩʪʦʚʳʡ ʩʙʨʦʩ JTAG ʠʥʪʝʨʬʝʡʩʘ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA20 ʈʘʟʨʷʜ 20 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_BRK ɸʩʠʥʭʨʦʥʥʳʡ ʚʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ TMR3_ETR ʉʠʥʭʨʦʥʥʳʡ ʚʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 3 
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ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʘ 

A10 PB5 ɺʭʦʜ/ʚʳʭʦʜ 5 ʧʦʨʪʘ ɺ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA21 ʈʘʟʨʷʜ 21 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  UART1_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ UART1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH3 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 3 

B10 PB6 ɺʭʦʜ/ʚʳʭʦʜ 6 ʧʦʨʪʘ ɺ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA22 ʈʘʟʨʷʜ 22 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  UART1_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ UART1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH3N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 3 

B9 PB7 ɺʭʦʜ/ʚʳʭʦʜ 7 ʧʦʨʪʘ ɺ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA23 ʈʘʟʨʷʜ 23 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  nSIROUT1 ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ IRDA SIR ART1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ TMR3_CH4 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 3 

A9 PB8 ɺʭʦʜ/ʚʳʭʦʜ 8 ʧʦʨʪʘ ɺ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA24 ʈʘʟʨʷʜ 24 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  COMP_OUT ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢʦʤʧʘʨʘʪʦʨʘ 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ TMR3_CH4N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 3 

D8 PB9 ɺʭʦʜ/ʚʳʭʦʜ 9 ʧʦʨʪʘ ɺ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA25 ʈʘʟʨʷʜ 25 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  nSIRIN1 ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ IRDA SIR UART1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ EXT_INT4 ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ 

C8 PB10 ɺʭʦʜ/ʚʳʭʦʜ 10 ʧʦʨʪʘ ɺ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA26 ʈʘʟʨʷʜ 26 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  EXT_INT2 ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ nSIROUT1 ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ IRDA SIR UART1 

B8 PB11 ɺʭʦʜ/ʚʳʭʦʜ 11 ʧʦʨʪʘ ɺ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA27 ʈʘʟʨʷʜ 27 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  EXT_INT1 ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ COMP_OUT ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢʦʤʧʘʨʘʪʦʨʘ 

A8 PB12 ɺʭʦʜ/ʚʳʭʦʜ 12 ʧʦʨʪʘ ɺ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA28 ʈʘʟʨʷʜ 28 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP1_FSS ɺʭʦʜ/ʚʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ SPI1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ SSP2_FSS ɺʭʦʜ/ʚʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ SPI2 
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B7 PB13 ɺʭʦʜ/ʚʳʭʦʜ 13 ʧʦʨʪʘ ɺ 

ɸʥʘʣʦʛʦʚʘʷ ï ï 

ʆʩʥʦʚʥʘʷ  DATA29 ʈʘʟʨʷʜ 29 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP1_CLK ɺʭʦʜ/ʚʳʭʦʜ ʩʠʥʭʨʦʩʠʛʥʘʣʘ SPI1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ SSP2_CLK ɺʭʦʜ/ʚʳʭʦʜ ʩʠʥʭʨʦʩʠʛʥʘʣʘ SPI2 

A7 PB14 ɺʭʦʜ/ʚʳʭʦʜ 14 ʧʦʨʪʘ ɺ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA30 ʈʘʟʨʷʜ 30 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP1_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ SSP2_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI2 

C7 PB15 ɺʭʦʜ/ʚʳʭʦʜ 15 ʧʦʨʪʘ ɺ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  DATA31 ʈʘʟʨʷʜ 31 ʰʠʥʳ ʜʘʥʥʳʭ DATA[31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP1_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  SSP2_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI2 

ʇʦʨʪ C     

D10 PC0 ɺʭʦʜ/ʚʳʭʦʜ 0 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ ʷ ï  

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SCL1 ɺʳʭʦʜ ʩʠʥʭʨʦʩʠʛʥʘʣʘ I2C 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ SSP2_FSS ɺʭʦʜ/ʚʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ SPI 2 

E10 PC1 ɺʭʦʜ/ʚʳʭʦʜ 1 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  OE 
ɺʳʭʦʜ ʩʠʛʥʘʣʘ ʨʘʟʨʝʰʝʥʠʷ ʚʳʜʘʯʠ ʜʘʥʥʳʭ 
EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SDA1 ɺʭʦʜ/ʚʳʭʦʜ ʜʘʥʥʳʭ I2C 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ SSP2_CLK ɺʭʦʜ/ʚʳʭʦʜ ʩʠʥʭʨʦʩʠʛʥʘʣʘ SPI2 

E12 PC2 ɺʭʦʜ/ʚʳʭʦʜ 2 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  WE ɺʳʭʦʜ ʩʠʛʥʘʣʘ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ 
EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_CH1 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ SSP2_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI2 

E11 PC3 ɺʭʦʜ/ʚʳʭʦʜ 3 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  BE0 ɺʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʙʘʡʪʘ 0 ʚ 32 ʨʘʟʨʷʜʥʦʤ ʩʣʦʚʝ 
ʰʠʥʳ ʜʘʥʥʳʭ EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_CH1N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ SSP2_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI2 

E9 PC4 ɺʭʦʜ/ʚʳʭʦʜ 4 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  BE1 ɺʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʙʘʡʪʘ 1 ʚ 32 ʨʘʟʨʷʜʥʦʤ ʩʣʦʚʝ 
ʰʠʥʳ ʜʘʥʥʳʭ EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_CH2 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ TMR1_CH1 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 1 
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F9 PC5 ɺʭʦʜ/ʚʳʭʦʜ 5 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï  

ʆʩʥʦʚʥʘʷ  BE2 ɺʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʙʘʡʪʘ 2 ʚ 32 ʨʘʟʨʷʜʥʦʤ ʩʣʦʚʝ 
ʰʠʥʳ ʜʘʥʥʳʭ EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_CH2N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR1_CH1N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 1 

F12 PC6 ɺʭʦʜ/ʚʳʭʦʜ 6 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  BE3 ɺʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʙʘʡʪʘ 3 ʚ 32 ʨʘʟʨʷʜʥʦʤ ʩʣʦʚʝ 
ʰʠʥʳ ʜʘʥʥʳʭ EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_CH3 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR1_CH2 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 1 

F11 PC7 ɺʭʦʜ/ʚʳʭʦʜ 7 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  CLOCK ɺʳʭʦʜ ʩʠʥʭʨʦʩʠʛʥʘʣʘ EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_CH3N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR1_CH2N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 1 

F10 PC8 ɺʭʦʜ/ʚʳʭʦʜ 8 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  CAN1_TX ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN1 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_CH4 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR1_CH3 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 1 

G10 PC9 ɺʭʦʜ/ʚʳʭʦʜ 9 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  CAN1_RX ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN1 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_CH4N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR1_CH3N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 1 

G12 PC10 ɺʭʦʜ/ʚʳʭʦʜ 10 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ï ï 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_ETR ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR1_CH4 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 1 

G11 PC11 ɺʭʦʜ/ʚʳʭʦʜ 11 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ï ï 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR3_BLK ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 3 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR1_CH4N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 1 

G9 PC12 ɺʭʦʜ/ʚʳʭʦʜ 12 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ï ï 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  EXT_INT2 ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR1_ETR ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 1 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 

 

É ɸʆ çʇʂʂ ʄʠʣʘʥʜʨè                    ʊʉʂʗ.431296.001ʉʇ  19 

ʅʦʤʝʨ 

ʚʳʚʦʜʘ 

ʆʙʦʟʥʘ-

ʯʝʥʠʝ 

ʚʳʚʦʜʘ 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

ʊʠʧ ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʘ 

H12 PC13 ɺʭʦʜ/ʚʳʭʦʜ 13 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ï ï 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  EXT_INT4 ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR1_BLK ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 1 

H11 PC14 ɺʭʦʜ/ʚʳʭʦʜ 14 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ï ï 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP2_FSS ɺʭʦʜ/ʚʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ SPI2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  CAN2_RX ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN2 

H10 PC15 ɺʭʦʜ/ʚʳʭʦʜ 15 ʧʦʨʪʘ ʉ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ï ï 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP2_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  CAN2_TX ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN2 

ʇʦʨʪ D      

L11 PD0/ 

JB_TMS 

ɺʭʦʜ/ʚʳʭʦʜ 0 ʧʦʨʪʘ D/ 
ɺʳʙʦʨ ʨʝʞʠʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ JTAG ʠʥʪʝʨʬʝʡʩʘ 

ɸʥʘʣʦʛʦʚʘʷ  ADC0_REF+ 
ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ /ɺʭʦʜʥʦʡ 
ʢʘʥʘʣ 0 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  TMR1_CH1N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 1 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  UART2_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ UART2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH1 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 3 

M11 PD1/ 

JB_TCK 

ɺʭʦʜ/ʚʳʭʦʜ 1 ʧʦʨʪʘ D/ 
ʊʝʩʪʦʚʦʝ ʪʘʢʪʠʨʦʚʘʥʠʝ JTAG ʠʥʪʝʨʬʝʡʩʘ 

ɸʥʘʣʦʛʦʚʘʷ  ADC1_REF- ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ / ɺʭʦʜʥʦʡ 
ʢʘʥʘʣ 1 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  TMR1_CH1 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 1 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  UART2_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ UART2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH1N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 3 

L12 PD2/ 

JB_TRST 

ɺʭʦʜ/ʚʳʭʦʜ 2 ʧʦʨʪʘ D/ 
ʊʝʩʪʦʚʳʡ ʩʙʨʦʩ JTAG ʠʥʪʝʨʬʝʡʩʘ 

ɸʥʘʣʦʛʦʚʘʷ  ADC2 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 2 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  BUSY1 ɺʭʦʜ ʩʠʛʥʘʣʘ ʟʘʥʷʪʦʩʪʠ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 
EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP2_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH2 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 3 

M12 PD3/ 

JB_TDI 

ɺʭʦʜ/ʚʳʭʦʜ 3 ʧʦʨʪʘ D/ 
ɺʭʦʜ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ JTAG ʠʥʪʝʨʬʝʡʩʘ 

ɸʥʘʣʦʛʦʚʘʷ  ADC3 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 3 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  ï ï 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP2_FSS ɺʭʦʜ/ʚʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ SPI2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH2N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 2 

M10 PD4/ 

JB_TDO 

ɺʭʦʜ/ʚʳʭʦʜ 4 ʧʦʨʪʘ D/ 
ɺʳʭʦʜ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ JTAG-ʠʥʪʝʨʬʝʡʩʘ 

ɸʥʘʣʦʛʦʚʘʷ  ADC4 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 4 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  TMR1_ETR ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 1 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  nSIROUT2 ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ IRDA SIR UART2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_BLK ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 3 
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ʅʦʤʝʨ 

ʚʳʚʦʜʘ 

ʆʙʦʟʥʘ-

ʯʝʥʠʝ 

ʚʳʚʦʜʘ 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

ʊʠʧ ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʘ 

K12 PD5 ɺʭʦʜ/ʚʳʭʦʜ 5 ʧʦʨʪʘ D 

ɸʥʘʣʦʛʦʚʘʷ  ADC5 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 5 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  CLE ɺʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʱʸʣʢʠʚʘʥʠʷ ʢʦʤʘʥʜʳ 
EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP2_CLK ɺʭʦʜ/ʚʳʭʦʜ ʩʠʥʭʨʦʩʠʛʥʘʣʘ SPI2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR2_ETR ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 2 

K11 PD6 ɺʭʦʜ/ʚʳʭʦʜ 6 ʧʦʨʪʘ D 

ɸʥʘʣʦʛʦʚʘʷ  ADC6 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 6 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  ALE ɺʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʱʸʣʢʠʚʘʥʠʷ ʘʜʨʝʩʘ 
EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP2_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR2_BLK ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 2 

L10 PD7 ɺʭʦʜ/ʚʳʭʦʜ 7 ʧʦʨʪʘ D 

ɸʥʘʣʦʛʦʚʘʷ  ADC7 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 7 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  TMR1_BLK ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 1 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  nSIRIN2 ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ IRDA SIR UART2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  UART1_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ UART1 

K10 PD8 ɺʭʦʜ/ʚʳʭʦʜ 8 ʧʦʨʪʘ D 

ɸʥʘʣʦʛʦʚʘʷ  ADC8 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 8 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  TMR1_CH4N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 1 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH1 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  UART1_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ UART1 

J10 PD9 ɺʭʦʜ/ʚʳʭʦʜ 9 ʧʦʨʪʘ D 

ɸʥʘʣʦʛʦʚʘʷ  ADC9 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 9 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  CAN2_TX ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN2 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH1N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  SSP1_FSS ɺʭʦʜ/ʚʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ SPI1 

J9 PD10 ɺʭʦʜ/ʚʳʭʦʜ 10 ʧʦʨʪʘ D 

ɸʥʘʣʦʛʦʚʘʷ  ADC10 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 10 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  TMR1_CH2 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 1 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH2 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  SSP1_CLK ɺʭʦʜ/ʚʳʭʦʜ ʩʠʥʭʨʦʩʠʛʥʘʣʘ SPI1 

M9 PD11 ɺʭʦʜ/ʚʳʭʦʜ 11 ʧʦʨʪʘ D 

ɸʥʘʣʦʛʦʚʘʷ  ADC11 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 11 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  TMR1_CH2N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 1 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH2N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  SSP1_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI1 

L9 PD12 ɺʭʦʜ/ʚʳʭʦʜ 12 ʧʦʨʪʘ D 

ɸʥʘʣʦʛʦʚʘʷ  ADC12 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 12 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  TMR1_CH3 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 1 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH3 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  SSP1_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI1 
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ʚʳʚʦʜʘ 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

ʊʠʧ ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʘ 

K9 PD13 ɺʭʦʜ/ʚʳʭʦʜ 13 ʧʦʨʪʘ D 

ɸʥʘʣʦʛʦʚʘʷ  ADC13 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 13 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  TMR1_CH3N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 1 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH3N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  CAN1_TX ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN1 

K8 PD14 ɺʭʦʜ/ʚʳʭʦʜ 14 ʧʦʨʪʘ D 

ɸʥʘʣʦʛʦʚʘʷ  ADC14 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 14 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  TMR1_CH4 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 1 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH4 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  CAN1_RX ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN1 

M8 PD15 ɺʭʦʜ/ʚʳʭʦʜ 15 ʧʦʨʪʘ D 

ɸʥʘʣʦʛʦʚʘʷ  ADC15 ɺʭʦʜʥʦʡ ʢʘʥʘʣ 15 ɸʎʇ 

ʆʩʥʦʚʥʘʷ  CAN2_RX ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN2 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  BUSY2 ɺʭʦʜ ʩʠʛʥʘʣʘ ʟʘʥʷʪʦʩʪʠ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 
EXT_BUS 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  EXT_INT3 ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ 

ʇʦʨʪ E      

L7 PE0 ɺʭʦʜ/ʚʳʭʦʜ 0 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  DAC2_OUT ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ ʎɸʇ2 

ʆʩʥʦʚʥʘʷ  ADDR16 ʈʘʟʨʷʜ 16 ʰʠʥʳ ʘʜʨʝʩʘ 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH1 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  CAN1_RX ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN1 

K7 PE1 ɺʭʦʜ/ʚʳʭʦʜ 1 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  DAC2_REF ʆʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʎɸʇ 2 

ʆʩʥʦʚʥʘʷ  ADDR17 ʈʘʟʨʷʜ 17 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH1N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  CAN1_TX ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN1 

L5 PE2 ɺʭʦʜ/ʚʳʭʦʜ 2 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  COMP_IN1 ɺʭʦʜ 1 ʢʦʤʧʘʨʘʪʦʨʘ  

ʆʩʥʦʚʥʘʷ  ADDR18 ʈʘʟʨʷʜ 18 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH3 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ TMR3_CH1 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 3 

K5 PE3 ɺʭʦʜ/ʚʳʭʦʜ 3 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  COMP_IN2 ɺʭʦʜ 2 ʢʦʤʧʘʨʘʪʦʨʘ  

ʆʩʥʦʚʥʘʷ  ADDR19 ʈʘʟʨʷʜ 19 ʰʠʥʳ ʘʜʨʝʩʘ 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH3N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH1N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 3 

M4 PE4 ɺʭʦʜ/ʚʳʭʦʜ 4 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  COMP_REF+ ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʢʦʤʧʘʨʘʪʦʨʘ 

ʆʩʥʦʚʥʘʷ  ADDR20 ʈʘʟʨʷʜ 20 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH4N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH2 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 3 
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L4 PE5 ɺʭʦʜ/ʚʳʭʦʜ 5 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  COMP_REF- ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʢʦʤʧʘʨʘʪʦʨʘ 

ʆʩʥʦʚʥʘʷ  ADDR21 ʈʘʟʨʷʜ 21 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_BLK ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH2N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 3 

L1 PE6 ɺʭʦʜ/ʚʳʭʦʜ 6 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  OSC_IN32 ɺʭʦʜ ʦʩʮʠʣʣʷʪʦʨʘ 32 ʢɻʮ 

ʆʩʥʦʚʥʘʷ  ADDR22 ʈʘʟʨʷʜ 22 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  CAN2_RX ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH3 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 3 

L2 PE7 ɺʭʦʜ/ʚʳʭʦʜ 7 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  OSC_OUT32 ɺʳʭʦʜ ʦʩʮʠʣʣʷʪʦʨʘ 32 ʢɻʮ 

ʆʩʥʦʚʥʘʷ  ADDR23 ʈʘʟʨʷʜ 23 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  CAN2_TX ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH3N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 3 

J5 PE8 ɺʭʦʜ/ʚʳʭʦʜ 8 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  COMP_IN3 ɺʭʦʜ 3 ʢʦʤʧʘʨʘʪʦʨʘ  

ʆʩʥʦʚʥʘʷ  ADDR24 ʈʘʟʨʷʜ 24 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH4 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH4 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 3 

K6 PE9 ɺʭʦʜ/ʚʳʭʦʜ 9 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  DAC1_OUT ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ ʎɸʇ1 

ʆʩʥʦʚʥʘʷ  ADDR25 ʈʘʟʨʷʜ 25 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH2 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH4N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 4  
ʪʘʡʤʝʨʘ 3 

M6 PE10 ɺʭʦʜ/ʚʳʭʦʜ 10 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  DAC1_REF ʆʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʎɸʇ1 

ʆʩʥʦʚʥʘʷ  ADDR26 ʈʘʟʨʷʜ 26 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_CH2N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_ETR ʉʠʥʭʨʦʥʥʳʡ ʚʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ  
ʪʘʡʤʝʨʘ 3 

H3 PE11 ɺʭʦʜ/ʚʳʭʦʜ 11 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR27 ʈʘʟʨʷʜ 27 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  nSIRIN1 ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ IRDA SIR UART1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_BRK ɸʩʠʥʭʨʦʥʥʳʡ ʚʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 3 

H4 PE12 ɺʭʦʜ/ʚʳʭʦʜ 12 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR28 ʈʘʟʨʷʜ 28 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP1_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  UART1_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ UART1 
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ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʘ 

G4 PE13 ɺʭʦʜ/ʚʳʭʦʜ 13 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR29 ʈʘʟʨʷʜ 29 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP1_FSS ɺʭʦʜ/ʚʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ SPI1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  UART1_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ UART1 

K4 PE14 ɺʭʦʜ/ʚʳʭʦʜ 14 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR30 ʈʘʟʨʷʜ 30 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR2_ETR ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 2 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  SCL1 ɺʳʭʦʜ ʩʠʥʭʨʦʩʠʛʥʘʣʘ I2C 

G1 PE15 ɺʭʦʜ/ʚʳʭʦʜ 15 ʧʦʨʪʘ E 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR31 ʈʘʟʨʷʜ 31 ʰʠʥʳ ʘʜʨʝʩʘ 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  EXT_INT3 ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  SDA1 ɺʭʦʜ/ʚʳʭʦʜ ʜʘʥʥʳʭ I2C 

ʇʦʨʪ F     

C1 PF0 ɺʭʦʜ/ʚʳʭʦʜ 0 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR0 ʈʘʟʨʷʜ 0 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP1_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  UART2_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ UART2 

C2 PF1 ɺʭʦʜ/ʚʳʭʦʜ 1 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR1 ʈʘʟʨʷʜ 1 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP1_CLK ɺʭʦʜ/ʚʳʭʦʜ ʩʠʥʭʨʦʩʠʛʥʘʣʘ SPI1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  UART2_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ UART2 

D3 PF2 ɺʭʦʜ/ʚʳʭʦʜ 2 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR2 ʈʘʟʨʷʜ 2 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP1_FSS ɺʭʦʜ/ʚʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ SPI1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  CAN2_RX ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN2 

D2 PF3 ɺʭʦʜ/ʚʳʭʦʜ 3 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï  

ʆʩʥʦʚʥʘʷ  ADDR3 ʈʘʟʨʷʜ 3 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  SSP1_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  CAN2_TX ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ CAN2 

D1 PF4/ 

MODE[0] 

ɺʭʦʜ/ʚʳʭʦʜ 4 ʧʦʨʪʘ F/ 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR4 ʈʘʟʨʷʜ 4 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  ï ï 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  ï ï 
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E4 PF5/ 

MODE[1] 

ɺʭʦʜ/ʚʳʭʦʜ 5 ʧʦʨʪʘ F/ 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR5 ʈʘʟʨʷʜ 5 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  ï ï 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  ï ï 

E3 PF6/ 

MODE[2] 

ɺʭʦʜ/ʚʳʭʦʜ 6 ʧʦʨʪʘ F/ 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR6 ʈʘʟʨʷʜ 6 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH1 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  ï ï 

E2 PF7 ɺʭʦʜ/ʚʳʭʦʜ 7 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR7 ʈʘʟʨʷʜ 7 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH1N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH1 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 3 

E1 PF8 ɺʭʦʜ/ʚʳʭʦʜ 8 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR8 ʈʘʟʨʷʜ 8 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH2 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH1N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 1 ʪʘʡʤʝʨʘ 3 

E5 PF9 ɺʭʦʜ/ʚʳʭʦʜ 9 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR9 ʈʘʟʨʷʜ 9 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH2N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH2 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 3 

F4 PF10 ɺʭʦʜ/ʚʳʭʦʜ 10 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR10 ʈʘʟʨʷʜ 10 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH3 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_CH2N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 2 ʪʘʡʤʝʨʘ 3 

F2 PF11 ɺʭʦʜ/ʚʳʭʦʜ 11 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR11 ʈʘʟʨʷʜ 11 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH3N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 3 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  TMR3_ETR ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 3 

F1 PF12 ɺʭʦʜ/ʚʳʭʦʜ 12 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR12 ʈʘʟʨʷʜ 12 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH4 ɺʭʦʜ/ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  SSP2_FSS ɺʭʦʜ/ʚʳʭʦʜ ʨʘʟʨʝʰʝʥʠʷ SPI2 
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F3 PF13 ɺʭʦʜ/ʚʳʭʦʜ 13 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR13 ʈʘʟʨʷʜ 13 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_CH4N ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʢʘʥʘʣʘ 4 ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  SSP2_CLK ɺʭʦʜ/ʚʳʭʦʜ ʩʠʥʭʨʦʩʠʛʥʘʣʘ SPI2 

G3 PF14 ɺʭʦʜ/ʚʳʭʦʜ 14 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR14 ʈʘʟʨʷʜ 14 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_ETR ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  SSP2_RXD ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI2 

G2 PF15 ɺʭʦʜ/ʚʳʭʦʜ 15 ʧʦʨʪʘ F 

ɸʥʘʣʦʛʦʚʘʷ  ï ï 

ʆʩʥʦʚʥʘʷ  ADDR15 ʈʘʟʨʷʜ 15 ʰʠʥʳ ʘʜʨʝʩʘ ADDR [31:0] EXT_BUS 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ  TMR1_BLK ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ 1 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʥʘʷ  SSP2_TXD ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ SPI2 

ʉʠʩʪʝʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

M1 RESET ʉʠʛʥʘʣ ʚʥʝʰʥʝʛʦ ʩʙʨʦʩʘ 

M2 WAKEUP ʉʠʛʥʘʣ ʚʥʝʰʥʝʛʦ ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ Standby 

K1 STANDBY ʌʣʘʛ ʨʝʞʠʤʘ Standby 

M3 OSC_IN ɺʭʦʜ ʛʝʥʝʨʘʪʦʨʘ HSE 

L3 OSC_OUT ɺʳʭʦʜ ʛʝʥʝʨʘʪʦʨʘ HSE 

USB ʠʥʪʝʨʬʝʡʩ 

H2 DP ʐʠʥʘ USB D+ 

H1 DN ʐʠʥʘ USB D- 

ʇʠʪʘʥʠʝ 

A1, B1, 

B11, B12, 

J4, J11, 

J12, K3 

Ucc ʇʠʪʘʥʠʝ (2,2 ï 3,6) ɺ 

J8, L8 AUcc ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ (ʜʦʣʞʥʦ ʩʦʚʧʘʜʘʪʴ ʩ Uʉʉ)  

J6, L6 AUcc1 ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ (ʜʦʣʞʥʦ ʩʦʚʧʘʜʘʪʴ ʩ Uʉʉ) 

K2 BUcc ɹʘʪʘʨʝʡʥʦʝ ʧʠʪʘʥʠʝ (1,8 ï 3,6) ɺ 

J1 GND ʆʙʱʠʡ 

J7, M7 AGND ʆʙʱʠʡ 

H5, M5 AGND1 ʆʙʱʠʡ 

E6, E7, F5-

F8, G5-G8, 

H6, H7, 

ʢʨʳʰʢʘ 

ʢʦʨʧʫʩʘ 

GND_EXP ʆʙʱʠʡ 

ɺʳʚʦʜʳ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ 

A2, A11, 

H9, J2 

DUcc ʊʝʩʪʦʚʳʡ ʚʳʭʦʜ ʚʥʫʪʨʝʥʥʝʛʦ ʧʠʪʘʥʠʷ1,8 ɺ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ 

J3 SHDN ʊʝʩʪʦʚʳʡ ʚʭʦʜ ʚʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʨʝʛʫʣʷʪʦʨʘ LDO. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ ʠʣʠ ʧʦʜʢʣʶʯʠʪʴ ʢ ʰʠʥʝ çʆʙʱʠʡè 
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ʅʦʤʝʨ 

ʚʳʚʦʜʘ 

ʆʙʦʟʥʘ-

ʯʝʥʠʝ 

ʚʳʚʦʜʘ 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

ʊʠʧ ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʘ 

C12 JTAG_EN ʊʝʩʪʦʚʳʡ ʚʭʦʜ ʚʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ TAP-ʢʦʥʪʨʦʣʣʝʨʘ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ ʠʣʠ ʧʦʜʢʣʶʯʠʪʴ ʢ ʰʠʥʝ çʆʙʱʠʡè 

ʅʝ ʠʩʧʦʣʴʟʫʶʪʩʷ  

A12, C9, 

D7, E8, H8 

NC ʅʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ ʠʣʠ ʧʦʜʢʣʶʯʠʪʴ ʢ ʰʠʥʝ çʆʙʱʠʡè 

 

4.1 ɼʠʘʛʨʘʤʤ rʨʘʩʧʦʣʦʞʝʥʠʷ ʚʳʚʦʜʦʚ ʚ ʢʦʨʧʫʩʘʭ 
ʩ ʧʣʘʥʘʨʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʳʚʦʜʦʚ 
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ʈʠʩʫʥʦʢ 2. ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʳʚʦʜʦʚ ʚ 132-x ʚʳʚʦʜʥʦʤ ʢʦʨʧʫʩʝ 4229.132-3 
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ʈʠʩʫʥʦʢ 3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʳʚʦʜʦʚ ʚ 64-ʭ ʚʳʚʦʜʥʦʤ ʢʦʨʧʫʩʝ ʅ18.64-1ɺ 
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ʈʠʩʫʥʦʢ 4. ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʳʚʦʜʦʚ ʚ 48-ʤʠ ʚʳʚʦʜʥʦʤ ʢʦʨʧʫʩʝ ʅ16.48-1ɺ 
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5 ʋʢʘʟʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʄʝʞʜʫ ʚʳʚʦʜʘʤʠ çʇʠʪʘʥʠʝè ʠ çʆʙʱʠʡè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʬʠʣʴʪʨʫʶʱʘʷ ʝʤʢʦʩʪʴ ʥʝ ʤʝʥʝʝ 

0,1 ʤʢʌ. 

ɼʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʦʚ MODE ʧʨʠ ʟʘʧʫʩʢʝ ʤʠʢʨʦʩʭʝʤ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʟʠʩʪʦʨʳ 

(ʥʦʤʠʥʘʣ ʥʝ ʙʦʣʝʝ 10 ʢʆʤ) ʜʦʦʧʨʝʜʝʣʝʥʠʷ ʜʦ ç0è ʠʣʠ ʧʠʪʘʥʠʷ, ʧʦʜʢʣʶʯʘʝʤʳʝ ʢ ʩʣʝʜʫʶʱʠʤ 

ʚʳʚʦʜʘʤ: 

- 6, 7, 8 ʤʠʢʨʦʩʭʝʤ 1986ɺɽ91ʊ, 1986ɺɽ94ʊ; 

- 62, 63, 64 ʤʠʢʨʦʩʭʝʤ 1986ɺɽ92ʋ, 1986ɺɽ92ʋ; 

- 48,1 ʤʠʢʨʦʩʭʝʤ 1986ɺɽ93ʋ; 

- D1, E3, E4 ʤʠʢʨʦʩʭʝʤ 1986ɺɽ94ʌ, 1986ɺɽ94ʗ. 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʠʢʨʦʩʭʝʤ 1986ɺɽ93ʋ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ: 

-  ʟʘʧʠʩʴ ʝʜʠʥʠʮʳ ʚ 6-ʡ ʙʠʪ ʨʝʛʠʩʪʨʦʚ MDR_PORTF->OE,  

MDR_PORTF->ANALOG, MDR_PORTF->GFEN ʠ MDR_ PORTF->RXTX; 

-  ʟʘʧʠʩʴ ʝʜʠʥʠʮʳ ʚ 12-ʡ ʠ/ʠʣʠ 13-ʡ ʙʠʪʳ ʨʝʛʠʩʪʨʦʚ MDR_ PORTF->FUNC ʠ  

MDR_ PORTF->PWR; 

-  ʟʘʧʠʩʴ ʝʜʠʥʠʮʳ ʚ 6-ʡ ʠ/ʠʣʠ 22-ʡ ʙʠʪʳ ʨʝʛʠʩʪʨʦʚ MDR_ PORTF->PULL ʠ  

MDR_ PORTF->PD. 

ɼʘʥʥʳʝ ʙʠʪʳ ʚʩʝʛʜʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʚʦʜʦʚ ʧʦʨʪʘ B ʠ ʧʦʨʪʘ D, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʜʣʷ ʦʪʣʘʜʦʯʥʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʰʠʙʦʯʥʦʤ ʦʪʢʣʶʯʝʥʠʠ ʩʠʛʥʘʣʦʚ ʪʘʢʪʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦ 

ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʦʪʣʘʜʦʯʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʪʠʨʘʥʠʷ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʩʭʝʤʳ. 

ʄʠʢʨʦʩʭʝʤʳ 1986ɺɽ94ʗ ʧʨʠʛʦʜʥʳ ʜʣʷ ʤʦʥʪʘʞʘ ʚ ʘʧʧʘʨʘʪʫʨʝ ʤʝʪʦʜʦʤ ʛʨʫʧʧʦʚʦʡ ʧʘʡʢʠ 

ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʨʦʬʠʣʷ ʧʘʷʣʴʥʦʡ ʧʘʩʪʳ ʠ ʨʘʚʥʦʤʝʨʥʦʤ 

ʧʨʦʛʨʝʚʝ ʤʝʩʪʘ ʤʦʥʪʘʞʘ ʤʠʢʨʦʩʭʝʤʳ ʧʦ ʚʩʝʡ ʝʛʦ ʧʣʦʱʘʜʠ. ʉʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘ ʠ ʦʭʣʘʞʜʝʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʥʪʘʞʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 4 Áʉ/ʩ. ʇʘʨʘʤʝʪʨʳ ʧʨʦʬʠʣʷ ʧʘʡʢʠ ʦʣʦʚʷʥʥʦ-

ʩʚʠʥʮʦʚʦʡ ʧʘʷʣʴʥʦʡ ʧʘʩʪʦʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 ï ʇʘʨʘʤʝʪʨʳ ʧʨʦʬʠʣʷ ʧʘʡʢʠ ʦʣʦʚʷʥʥʦ-ʩʚʠʥʮʦʚʦʡ ʧʘʷʣʴʥʦʡ ʧʘʩʪʦʡ 

ʇʘʨʘʤʝʪʨ 
ʆʣʦʚʷʥʥʦ-ʩʚʠʥʮʦʚʳʡ 

ʧʨʠʧʦʡ 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʦʣʠʜʫʩʘ ʧʨʠʧʦʷ, Áʉ 183 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʧʘʡʢʠ ʧʨʠʧʦʝʤ, Áʉ 210ï220 

ʄʠʥʠʤʘʣʴʥʘʷ ʧʠʢʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʡʢʠ (ʚ ʩʘʤʦʡ ʭʦʣʦʜʥʦʡ 

ʪʦʯʢʝ ʧʣʘʪʳ), Áʉ 
205 

ʉʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘ ʢʦʤʧʦʥʝʥʪʘ, Áʉ/ʩ 1-4 

ʉʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʢʦʤʧʦʥʝʥʪʘ, Áʉ/ʩ 2-4 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ, Áʉ 100-180 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ, ʩ 60-120 

ɺʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʩ 60-90 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʜʝʨʞʢʘ ʧʨʠ ʧʠʢʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʩ 20 
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ʄʠʢʨʦʩʭʝʤʳ 1986ɺɽ94ʗ ʧʨʠʛʦʜʥʳ ʜʣʷ ʤʦʥʪʘʞʘ ʤʝʪʦʜʦʤ ʨʫʯʥʦʡ ʧʘʡʢʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʩ ʦʧʣʘʚʣʝʥʠʝʤ ʰʘʨʠʢʦʚ. ʄʘʪʝʨʠʘʣ ʰʘʨʠʢʦʚ: Sn63 / Pb37. 

ʇʨʦʛʥʦʟʠʨʫʝʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ ʤʠʢʨʦʩʭʝʤ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʢʨʠʩʪʘʣʣʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. 

ʂʨʳʰʢʘ ʤʠʢʨʦʩʭʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠ ʩʦʝʜʠʥʝʥʘ: 

ï ʩ ʚʳʚʦʜʦʤ 116 ʤʠʢʨʦʩʭʝʤ 1986ɺɽ91ʊ, 1986ɺɽ94ʊ; 

ï ʩ ʚʳʚʦʜʦʤ 32 ʤʠʢʨʦʩʭʝʤ 1986ɺɽ92ʋ;  

ï ʩ ʚʳʚʦʜʦʤ 24 ʤʠʢʨʦʩʭʝʤ 1986ɺɽ93ʋ;  

ï ʩ ʚʳʚʦʜʘʤʠ E6, E7, F5, F6, F7, G5, G6, G7, G8, H6, H7 ʤʠʢʨʦʩʭʝʤ 1986ɺɽ94ʌ, 

1986ɺɽ94ʗ. 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʜʚʝʜʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʩʠʛʥʘʣʦʚ, ʢʨʦʤʝ ʩʠʛʥʘʣʘ çʆʙʱʠʡè, 

 ʢ ʫʢʘʟʘʥʥʳʤ ʚʳʚʦʜʘʤ ʤʠʢʨʦʩʭʝʤ. 

ʄʝʪʘʣʣʠʟʘʮʠʷ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʤʠʢʨʦʩʭʝʤ 1986ɺɽ92ʋ1 ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʝʜʠʥʝʥʘ ʩ 

ʰʠʥʦʡ çʆʙʱʠʡè. 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʜʚʝʜʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʩʠʛʥʘʣʦʚ, ʢʨʦʤʝ ʩʠʛʥʘʣʘ çʆʙʱʠʡè, 

 ʢ ʚʳʚʦʜʘʤ: 

ï 36, 24, 97 ʤʠʢʨʦʩʭʝʤ 1986ɺɽ91ʊ, 1986ɺɽ94ʊ; 

ï J3, C12 ʤʠʢʨʦʩʭʝʤ 1986ɺɽ94ʌ, 1986ɺɽ94ʗ. 

ʅʝʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʚʳʚʦʜʳ PA ï PF, nRESET, WAKEUP ʚ ʮʠʬʨʦʚʦʤ 

ʨʝʞʠʤʝ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʦʧʨʝʜʝʣʝʥʳ ʜʦ ʜʦʧʫʩʪʠʤʳʭ ʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʥʘʧʨʷʞʝʥʠʷ (ʚʳʩʦʢʦʛʦ 

ʠʣʠ ʥʠʟʢʦʛʦ) ʩ ʧʦʤʦʱʴʶ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʨʝʟʠʩʪʦʨʦʚ ʜʦʦʧʨʝʜʝʣʝʥʠʷ ʠʣʠ ʯʝʨʝʟ 

ʚʥʝʰʥʠʝ ʨʝʟʠʩʪʦʨʳ ʥʦʤʠʥʘʣʦʤ (1 ï 100) ʢʆʤ, ʠʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʳ ʚ ʘʥʘʣʦʛʦʚʳʡ 

ʨʝʞʠʤ. 

ʉʚʦʙʦʜʥʳʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʪʘʚʣʷʪʴ ʚʳʚʦʜʳ: 

ï 25, 34, 75, 101, 131 ʤʠʢʨʦʩʭʝʤ 1986ɺɽ91ʊ, 1986ɺɽ94ʊ; 

ï A2, A11, H9, J2 ʤʠʢʨʦʩʭʝʤ 1986ɺɽ94ʌ, 1986ɺɽ94ʗ.  

ʇʨʠ ʨʝʤʦʥʪʝ ʘʧʧʘʨʘʪʫʨʳ ʠ ʠʟʤʝʨʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʩʭʝʤ ʟʘʤʝʥʫ ʤʠʢʨʦʩʭʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʦʪʢʣʶʯʝʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʠʪʘʥʠʷ. 

ɿʘʧʨʝʱʘʝʪʩʷ ʧʦʜʚʝʜʝʥʠʝ ʢʘʢʠʭïʣʠʙʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʰʠʥ 

çʇʠʪʘʥʠʝè, çʆʙʱʠʡè) ʢ ʚʳʚʦʜʘʤ ʤʠʢʨʦʩʭʝʤ, ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʤ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ. 
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6 ʉʠʩʪʝʤʘ ʧʠʪʘʥʠʷ 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʩʝʨʠʠ 1986ɺɽ9ʭ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʚʳʚʦʜʦʚ ʧʠʪʘʥʠʷ. 

UCC ʚʳʚʦʜʳ: ʆʩʥʦʚʥʦʝ ʧʠʪʘʥʠʝ ʤʠʢʨʦʩʭʝʤʳ, ʚʢʣʶʯʘʝʪ ʧʠʪʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʚʳʚʦʜʦʚ, ʚʩʪʨʦʝʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ, USB PHY ʠ ʛʝʥʝʨʘʪʦʨʦʚ. ɺʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,2 ʜʦ 3,6 ɺ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʬʝʡʩ USB, ʪʦ ʚʭʦʜʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 3,0 ʜʦ 3,6 ɺ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ɸʎʇ ʠʣʠ ʎɸʇ, ʪʦ 

ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,4 ʜʦ 3,6 ɺ. 

DUCC ʚʳʚʦʜʳ: ʇʠʪʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʮʠʬʨʦʚʦʡ ʯʘʩʪʠ, ʧʘʤʷʪʠ ʆɿʋ ʠ Flash-ʧʘʤʷʪʠ. ʕʪʦ 

ʧʠʪʘʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʷ ʠʟ UCC. ɺ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ 

ʨʘʙʦʪʳ ʵʪʦʪ ʚʳʚʦʜ ʜʦʣʞʝʥ ʦʩʪʘʪʴʩʷ ʥʝʧʦʜʩʦʝʜʠʥʝʥʥʳʤ. ɺ ʥʝʢʦʪʦʨʳʭ ʢʦʨʧʫʩʘʭ ʜʘʥʥʳʝ ʚʳʚʦʜʳ 

ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʚʳʚʦʜʝ DUCC ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,62 ʜʦ 1,98 ɺ. 

BUCC ʚʳʚʦʜ: ʇʠʪʘʥʠʝ ʙʘʪʘʨʝʡʥʦʛʦ ʜʦʤʝʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʩʥʦʚʥʦʛʦ 

ʧʠʪʘʥʠʷ UCC ʜʣʷ ʧʠʪʘʥʠʷ ʙʘʪʘʨʝʡʥʦʛʦ ʜʦʤʝʥʘ ʠ LSE ʛʝʥʝʨʘʪʦʨʘ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʩ ʦʩʥʦʚʥʦʛʦ 

ʧʠʪʘʥʠʷ ʥʘ ʙʘʪʘʨʝʡʥʦʝ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ UCC ʥʠʞʝ 2,0 ɺ. 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʩ ʙʘʪʘʨʝʡʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘ ʦʩʥʦʚʥʦʝ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʧʫʩʪʷ ʧʨʠʤʝʨʥʦ 

4 ʤʩ ʧʦʩʣʝ ʧʨʝʚʳʰʝʥʠʷ ʫʨʦʚʥʝʤ UCC ʧʦʨʦʛʘ ʚ 2,0 ɺ. ɺʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 1,8 ʜʦ 3,6 ɺ. ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʙʘʪʘʨʝʡʥʦʛʦ ʧʠʪʘʥʠʷ, ʪʦ ʚʳʚʦʜ BUCC 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥ ʩ UCC. 

BDUCC ʚʳʚʦʜ: ʈʝʟʫʣʴʪʠʨʫʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʣʝ ʚʳʙʦʨʘ ʤʝʞʜʫ BUCC ʠ UCC ʧʨʠ 

ʧʠʪʘʥʠʠ ʙʘʪʘʨʝʡʥʦʛʦ ʜʦʤʝʥʘ. ɺ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʵʪʦʪ ʚʳʚʦʜ ʜʦʣʞʝʥ ʦʩʪʘʪʴʩʷ 

ʥʝʧʦʜʩʦʝʜʠʥʝʥʥʳʤ. ɺ ʥʝʢʦʪʦʨʳʭ ʢʦʨʧʫʩʘʭ ʜʘʥʥʳʝ ʚʳʚʦʜʳ ʦʪʩʫʪʩʪʚʫʶʪ. 

AUCC ʚʳʚʦʜʳ: ʇʠʪʘʥʠʝ ʘʥʘʣʦʛʦʚʳʭ ʙʣʦʢʦʚ ɸʎʇ, ʎɸʇ ʠ ʂʦʤʧʘʨʘʪʦʨʘ ʚʳʚʝʜʝʥʦ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʚʳʚʦʜʳ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʤʝʭ, ʩʦʟʜʘʚʘʝʤʳʭ ʨʘʙʦʪʦʡ ʜʨʫʛʠʭ ʙʣʦʢʦʚ. ʅʘ ʜʘʥʥʳʝ 

ʚʳʚʦʜʳ ʜʦʣʞʥʦ ʧʦʜʘʚʘʪʴʩʷ ʥʘʧʨʷʞʝʥʠʝ ʠʟ ʪʦʛʦ ʞʝ ʠʩʪʦʯʥʠʢʘ, ʯʪʦ ʠ UCC, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘ 

ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʧʦʤʝʭ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ 

ɸʎʇ ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,4 ʜʦ 3,6 ɺ. ɽʩʣʠ ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʙʫʜʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,2 ʜʦ 2,4 ɺ, ʪʦ ʢʦʨʨʝʢʪʥʘʷ ʨʘʙʦʪʘ ɸʎʇ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ.  

AUCC1 ʚʳʚʦʜʳ: ʇʠʪʘʥʠʝ ʘʥʘʣʦʛʦʚʳʭ ʙʣʦʢʦʚ ʠ ʩʭʝʤ PLL ʚʳʚʝʜʝʥʦ ʥʘ ʦʪʜʝʣʴʥʳʝ ʚʳʚʦʜʳ 

ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʤʝʭ, ʩʦʟʜʘʚʘʝʤʳʭ ʨʘʙʦʪʦʡ ʜʨʫʛʠʭ ʙʣʦʢʦʚ. ʅʘ ʜʘʥʥʳʝ ʚʳʚʦʜʳ ʜʦʣʞʥʦ 

ʧʦʜʘʚʘʪʴʩʷ ʥʘʧʨʷʞʝʥʠʝ ʠʟ ʪʦʛʦ ʞʝ ʠʩʪʦʯʥʠʢʘ, ʯʪʦ ʠ UCʉ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʧʦʤʝʭ. 

GND ʚʳʚʦʜʳ: ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ çʆʙʱʠʡè ʧʠʪʘʥʠʷ. 

AGND ʚʳʚʦʜʳ: ɺʳʚʦʜʳ çʆʙʱʠʡè ʘʥʘʣʦʛʦʚʦʛʦ ʧʠʪʘʥʠʷ AUCC. ɼʘʥʥʳʝ ʚʳʚʦʜʳ ʜʦʣʞʥʳ 

ʩʦʝʜʠʥʷʪʴʩʷ ʩ GND, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʤʝʨʳ ʧʦ 

ʩʥʠʞʝʥʠʶ ʧʦʤʝʭ. 

AGND1 ʚʳʚʦʜʳ: ɺʳʚʦʜʳ çʆʙʱʠʡè ʘʥʘʣʦʛʦʚʦʛʦ ʧʠʪʘʥʠʷ AUCC1. ɼʘʥʥʳʝ ʚʳʚʦʜʳ 

ʜʦʣʞʥʳ ʩʦʝʜʠʥʷʪʴʩʷ ʩ GND, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʤʝʨʳ ʧʦ 

ʩʥʠʞʝʥʠʶ ʧʦʤʝʭ. 
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ʈʝʛʫʣ̫ʪʦʨ 

ʥʘʧʨ̫ʞʝʥʠ̫

3,3 -> 1,8

ʇʣʦɦ ʘʜʢʠ 

ʚʚʦʜʘ/ʚr ʚʦʜʘ, 

USB PHY, ʙʣʦʢʠ 

ʛʝʥʝʨʘʪʦʨʦʚ 

HSI, LSI ʠ HSE, 

ɹʣʦʢ PVD

ɼʝʪʝʢʪʦʨ 

ʥʘʧʨ̫ʞʝʥʠ̫ 

ʧʠʪʘʥʠ̫

ɹʣʦʢ SW 

ʧʝʨʝʢʣʁ ʯʝʥʠ̫ 

ʙʘʪʘʨʝʡʥʦʛʦ 

ʧʠʪʘʥʠ̫ 

ɸʥʘʣʦʛʦʚrʝ 

ʙʣʦʢʠ ɸʎʇ ʠ

ʎɸʇ

ɸʥʘʣʦʛʦʚrʝ 

ʙʣʦʢʠ 

ʂʦʤʧʘʨʘʪʦʨʘ ʠ 

PLL

ʎʠʬʨʦʚʦʝ 

ʜ̫ʨʦ

ɹʘʪʘʨʝʡʥr ʡ 

ʜʦʤʝʥ ʠ 

ʯʘʩr 

ʨʝʘʣɹʥʦʛʦ 

ʚʨʝʤʝʥʠ

LSE 

ʛʝʥʝʨʘʪʦʨ

DUcc

Ucc

BUcc

BDUcc

GND

AUcc

AGND

AUcc1

AGND1

1986BE91

ʀʩʪʦʯʥʠʢ 

ʥʘʧʨ̫ʞʝʥʠ̫ 

ʧʠʪʘʥʠ̫

2,2...3,6ɺ

ɹʘʪʘʨʝ̫

1,8...3,6ɺ

ʉ1 ʉ2*

ʉ3

ʉ4

ʉ5*

 
ʈʠʩʫʥʦʢ 6. ʉʪʨʫʢʪʫʨʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ 

ʇʨʠʤʝʯʘʥʠ:̫  

1. ʂʦʥʜʝʥʩʘʪʦʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʫ ʢʘʞʜʦʛʦ ʚʳʚʦʜʘ ʧʠʪʘʥʠʷ; 

2. ʂʦʥʜʝʥʩʘʪʦʨ ʉ1 = 22 ʤʢʌ, ʉ2 = ʉ3 = ʉ4 = ʉ5 = 0,1 ʤʢʌ; 

3. ɽʩʣʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʘʪʘʨʝʡʥʦʝ ʧʠʪʘʥʠʝ, ʪʦ ʚʳʚʦʜ BUCC ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥ ʩ 

UCC; 

4. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʬʝʡʩ USB, ʪʦ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ UCC ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ 3,0 ʜʦ 3,6 ɺ; 

5. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ɸʎʇ ʠʣʠ ʎɸʇ, ʪʦ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ UCC (AUCC ʠ AUCC1) ʜʦʣʞʥʦ 

ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,4 ʜʦ 3,6 ɺ. 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʨʝʞʠʤʦʚ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʧʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ r

çʉʠʛʥʘʣʳ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳè ʠ çʋʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝʤè. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʠʤʝʝʪ 

ʚʩʪʨʦʝʥʥʳʡ ʜʝʪʝʢʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, ʧʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ çɼʝʪʝʢʪʦʨ ʥʘʧʨʷʞʝʥʠʷ 

ʧʠʪʘʥʠʷè. 
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6.1 ʉʭʝʤʘ ʩʙʨʦʩʘ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʠ ʚʳʢʣʶʯʝʥʠʠ ʦʩʥʦʚʥʦʛʦ 
ʧʠʪʘʥʠʷ 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʡ ʩʠʛʥʘʣ ʩʙʨʦʩʘ POR ʜʣʷ ʮʠʬʨʦʚʦʡ 

ʯʘʩʪʠ, ʧʠʪʘʥʠʝ UCC ʥʘʨʘʩʪʘʝʪ ʠ, ʧʦʢʘ ʦʥʦ ʥʝ ʧʨʝʚʳʩʠʣʦ ʫʨʦʚʝʥʴ 2,0 ɺ, ʩʠʛʥʘʣ ʩʙʨʦʩʘ POR 

ʫʜʝʨʞʠʚʘʝʪʩʷ; ʧʦʩʣʝ ʧʨʝʚʳʰʝʥʠʷ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʩʠʛʥʘʣ POR ʚʳʜʘʝʪʩʷ ʝʱʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

~ 4 ʤʩ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʥʦ ʫʩʪʘʥʦʚʠʣʦʩʴ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ 

ʩʠʛʥʘʣ POR ʩʥʠʤʘʝʪʩʷ, ʠ ʩʭʝʤʘ ʤʦʞʝʪ ʥʘʯʘʪʴ ʨʘʙʦʪʘʪʴ. 

 

2,0ɺ

Ucc

POR

~4 ʤʩ 

  
 

ʈʠʩʫʥʦʢ 7. ʉʠʛʥʘʣ ʩʙʨʦʩʘ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʠ ʚʳʢʣʶʯʝʥʠʠ ʦʩʥʦʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ 

 

ʇʨʠ ʩʥʠʞʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ UCC ʥʠʞʝ ʫʨʦʚʥʷ 2,0 ɺ ʩʠʛʥʘʣ POR ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ 

ʙʝʟ ʟʘʜʝʨʞʢʠ. 

ʉʠʛʥʘʣ POR ʪʘʢʞʝ ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʙʘʪʘʨʝʡʥʦʛʦ ʜʦʤʝʥʘ ʤʝʞʜʫ BUCC ʠ 

UCC.  

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʦʩʥʦʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ UCC ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʢʣʶʯʘʝʪʩʷ 

ʚʩʪʨʦʝʥʥʳʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ DUCC ʧʠʪʘʥʠʷ ʮʠʬʨʦʚʦʛʦ 

ʷʜʨʘ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚʩʪʨʦʝʥʥʳʡ ʨʝʛʫʣʷʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʣʶʯʝʥ. 

ʇʦʜʨʦʙʥʝʝ ʩʤ. ʚ ʨʘʟʜʝʣʝ çʉʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝè. 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʥʝʰʥʠʤ 

ʩʠʛʥʘʣʦʤ ʩʙʨʦʩʘ RESET, ʚʥʫʪʨʝʥʥʠʤʠ ʩʠʛʥʘʣʘʤʠ ʩʙʨʦʩʘ ʩʪʦʨʦʞʝʚʳʭ ʪʘʡʤʝʨʦʚ ʠʣʠ 

ʧʨʦʛʨʘʤʤʥʳʤ ʩʙʨʦʩʦʤ. ʇʨʠ ʵʪʦʤ ʩʠʛʥʘʣ ʩʙʨʦʩʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʩʭʝʤʦʡ ʩʙʨʦʩʘ, 

ʩʦʜʝʨʞʘʱʠʡ ʬʠʣʴʪʨ çʠʛʦʣʦʢè ʧʦ ʩʠʛʥʘʣʫ ʩʙʨʦʩʘ ʠ ʦʜʥʦʚʠʙʨʘʪʦʨ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʩʠʛʥʘʣʘ ʩʙʨʦʩʘ. 

&IWDG

WWDG

ʌʠʣɹʪʨ ʠ 

ʦʜʥʦʚʠʙʨʘʪʦʨ

ʎʠʬʨʦʚʦʝ 

ʜ̫ʨʦ

1986BE91

ʉʙʨʦʩ

RESET

ʇʨʦʛʨʘʤʤʥr ʡ ʉʙʨʦʩ

 
ʈʠʩʫʥʦʢ 8.  ʉʪʨʫʢʪʫʨʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʩʙʨʦʩʘ 
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ʇʨʠ ʧʨʠʭʦʜʝ ʠʤʧʫʣʴʩʦʚ ʩʙʨʦʩʘ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʤʝʥʝʝ 10 ʥʩ ʵʪʠ ʠʤʧʫʣʴʩʳ 

ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪʩʷ ʠ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʩʙʨʦʩʫ ʧʨʦʮʝʩʩʦʨʘ. ɽʩʣʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ ʙʦʣʴʰʝ 

200 ʥʩ, ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʛʥʘʣ ʩʙʨʦʩʘ. ʇʨʠ ʵʪʦʤ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ 

ʩʙʨʦʩʘ ʙʫʜʝʪ ʥʝ ʤʝʥʝʝ 20 ʤʢʩ. 

 

RESET

ʉʙʨʦʩ

<10 ʥʩ

>200 ʥʩ

>20 ʤʢʩ

ʈʘʙʦʪʘ ʉʙʨʦʩ

 
 

ʈʠʩʫʥʦʢ 9. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʩʙʨʦʩʘ 
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7 ʆʨʛʘʥʠʟʘʮʠʷ ʧʘʤʷʪʠ 

 

Cortex-M3

ʇʨʦʮʝʩʩʦʨʥʦʝ ̫ʜʨʦ

ʂʦʥʪʨʦʣʣʝʨ ʧʨ̫ʤʦʛʦ 

ʜʦʩʪʫʧʘ ʚ ʧʘʤ̫ ʪɹ

BOOT ROM

(Program)

I Code (I)

D Code (D)

System Bus (S)

DMA Bus (M)

2 - 1

2 - 1
EEPROM

(Program)

2 - 1
SRAM

(Data)

4 - 1 

External System Bus

(Program & Data)

2 - 1

AHB 2 APB

Bridge

(Data)

I

D

I

D

S

M

I

D

S

M

S

M

ʇʝʨʠʬʝʨʠ̫

Bus Matrix (4 - 6)

 
 

ʈʠʩʫʥʦʢ 10.  ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʤʷʪʠ 

 

ʇʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ ʠʤʝʝʪ ʪʨʠ ʩʠʩʪʝʤʥʳʭ ʰʠʥʳ: 

¶ I Code ï ʰʠʥʘ ʚʳʙʦʨʢʠ ʠʥʩʪʨʫʢʮʠʡ; 

¶ D Code ï ʰʠʥʘ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʢʦʜʝ ʧʨʦʛʨʘʤʤʳ; 

¶ S Bus  ï ʰʠʥʘ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʆɿʋ. 

ʊʘʢʞʝ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ʨʝʘʣʠʟʦʚʘʥ ʢʦʥʪʨʦʣʣʝʨ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʚ ʧʘʤʷʪʴ (DMA), 

ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʙʦʨʢʫ ʯʝʨʝʟ ʰʠʥʫ DMA Bus. 

ɺʩʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʝʜʠʥʦ ʠ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ 

4 ɻʙʘʡʪ. ɺ ʜʘʥʥʦʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʫʣʠ ʧʘʤʷʪʠ ʠ 

ʧʝʨʠʬʝʨʠʠ. 
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CODE SECTION
512 M

DATA SECTION
512 M

PERIPHERAL SECTION
512 M

EXTERNAL BUS
1 G

EXTERNAL BUS
1 G

SYSTEM
512 M

BOOT ROM 2K

EEPROM PROGRAM 128ʂ

EXTERNAL BUS 
256M

SRAM 32K

BIT BAND REGION 32M

EXTERNAL BUS
PERIPHERAL

BIT BAND REGION

EXTERNAL BUS

0x0000_0000

0x2000_0000

0x4000_0000

0x6000_0000

0xA000_0000

0xE000_0000

0x0000_0000

0x0800_0000

0x1000_0000

0x2000_0000

0x2200_0000

0x3000_00000x4000_0000

0x4200_0000

0x5000_0000

ɼʦʩʪʫʧ ʰʠʥ: 
I Code
D Code

ɼʦʩʪʫʧ ʰʠʥ: 
S Bus
M Bus

ɼʦʩʪʫʧ ʰʠʥ: 
S Bus
M Bus

ɼʦʩʪʫʧ ʰʠʥ: 
S Bus

ɼʦʩʪʫʧ ʰʠʥ: 
S Bus

 

ʈʠʩʫʥʦʢ 11.  ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫ʦʩʥʦʚʥʳʭ ʦʙʣʘʩʪʝʡ ʧʘʤʷʪʠ 
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7.1 ʉʝʢʮʠʷ CODE 

ʆʙʣʘʩʪʴ BOOT ROM: 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʟʘʧʫʩʢʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ; ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ 

ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʞʠʤ ʟʘʧʫʩʢʘ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʧʝʨʝʭʦʜ ʚ ʨʝʞʠʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ.  

ʆʙʣʘʩʪʴ EEPROM PROGRAM: 

ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤʳ, ʜʦʩʪʫʧʥʦʡ ʜʣʷ 

ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʘʤʷʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʨʘʙʦʯʝʡ 

ʧʨʦʛʨʘʤʤʳ. 

ʆʙʣʘʩʪʴ EXTERNAL BUS: 

ʆʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ ʚ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʜʘ ʧʨʦʛʨʘʤʤ ʚʦ ʚʥʝʰʥʠʭ ʤʠʢʨʦʩʭʝʤʘʭ ʧʘʤʷʪʠ, 

ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ. 

7.2 ʉʝʢʮʠʷ DATA 

ʆʙʣʘʩʪʴ Internal SRAM (Data):  

ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʆɿʋ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʳ. ɺ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʴ ʪʘʢʞʝ ʨʘʩʧʦʣʘʛʘʪʁʩʷ ʩʪʝʢ (stack) ʠ çʢʫʯʘè (heap) ʧʨʦʛʨʘʤʤʳ. ɸʜʨʝʩʥʳʝ ʜʠʘʧʘʟʦʥʳ 

ʩʪʝʢʘ ʠ çʢʫʯʠè ʟʘʜʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʨʦʛʨʘʤʤʳ. 

ʆʙʣʘʩʪʴ BIT BAND REGION TO SRAM (Data):  

ɺʠʨʪʫʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʧʘʤʷʪʠ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʙʠʪʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʦʙʣʘʩʪʠ Internal SRAM. ʈʘʙʦʪʘ ʩ BIT BAND REGION ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʦʧʝʨʘʮʠʠ çʋʩʪʘʥʦʚʢʘ ʙʠʪʘè ʠ çʉʙʨʦʩ ɹʠʪʘè ʦʜʥʦʡ ʠʥʩʪʨʫʢʮʠʝʡ çʏʪʝʥʠʝ-ʄʦʜʠʬʠʢʘʮʠʷ-

ɿʘʧʠʩʴè. 

ɿʘʧʠʩʴ ʩʣʦʚʘ ʚ ʦʙʣʘʩʪʴ alias-ʨʝʛʠʦʥʘ ʠʤʝʝʪ ʪʦʪ ʞʝ ʵʬʬʝʢʪ, ʯʪʦ ʠ ʦʧʝʨʘʮʠʷ ʯʪʝʥʠʝ-

ʤʦʜʠʬʠʢʘʮʠʷ-ʟʘʧʠʩʴ ʜʣʷ ʮʝʣʝʚʦʛʦ ʙʠʪʘ ʚ ʦʙʣʘʩʪʠ bit-band ʨʝʛʠʦʥʘ. ɹʠʪ [0] ʟʘʧʠʩʳʚʘʝʤʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚ ʦʙʣʘʩʪʴ alias-ʨʝʛʠʦʥʘ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʟʘʧʠʩʘʥʦ ʚ ʮʝʣʝʚʦʡ ʙʠʪ ʚ 

ʦʙʣʘʩʪʠ bit-band ʨʝʛʠʦʥʘ. ɿʘʧʠʩʴ ʟʥʘʯʝʥʠʷ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʙʠʪʦʤ [0] ʟʘʧʠʩʳʚʘʝʪ 1 ʚ ʮʝʣʝʚʦʡ 

ʙʠʪ bit-band ʨʝʛʠʦʥʘ, ʘ ʟʘʧʠʩʴ ʟʥʘʯʝʥʠʷ ʩ ʦʯʠʱʝʥʥʳʤ ʙʠʪʦʤ [0] ʟʘʧʠʩʳʚʘʝʪ 0 ʚ ʮʝʣʝʚʦʡ ʙʠʪ bit-

band ʨʝʛʠʦʥʘ. ɹʠʪʳ [31:1] ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʩʣʦʚʘ ʚ ʦʙʣʘʩʪʴ alias-ʨʝʛʠʦʥʘ ʥʝ ʚʣʠʷʶʪ ʥʘ ʮʝʣʝʚʦʡ 

ʙʠʪ bit-band ʨʝʛʠʦʥʘ. ɿʘʧʠʩʴ 0x01 ʠʤʝʝʪ ʪʦʪ ʞʝ ʵʬʬʝʢʪ, ʯʪʦ ʠ ʟʘʧʠʩʴ 0xFF. ɿʘʧʠʩʴ 0x00 ʠʤʝʝʪ 

ʪʦʪ ʞʝ ʵʬʬʝʢʪ, ʯʪʦ ʠ ʟʘʧʠʩʴ 0xFE. ʇʨʠ ʯʪʝʥʠʠ ʩʣʦʚʘ ʠʟ ʦʙʣʘʩʪʠ alias-ʨʝʛʠʦʥʘ ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥʦ 

ʟʥʘʯʝʥʠʝ 0x01 ʠʣʠ 0x00. ɹʠʪʳ [31:1] ʨʘʚʥʳ ʥʫʣʶ. ɿʥʘʯʝʥʠʝ 0x01 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʮʝʣʝʚʦʡ ʙʠʪ ʚ 

ʦʙʣʘʩʪʠ bit-band ʨʝʛʠʦʥʘ ʫʩʪʘʥʦʚʣʝʥ. ɿʥʘʯʝʥʠʝ 0x00 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʮʝʣʝʚʦʡ ʙʠʪ ʚ ʦʙʣʘʩʪʠ bit-

band ʨʝʛʠʦʥʘ ʩʙʨʦʰʝʥ. 

ʆʙʣʘʩʪʴ EXTERNAL BUS: 

ʆʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ ʚ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʣʘʩʪʠ ʜʘʥʥʳʭ 

ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚʦ ʚʥʝʰʥʠʭ ʤʠʢʨʦʩʭʝʤʘʭ ʧʘʤʷʪʠ, ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʢ 

ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ. 

7.3 ʉʝʢʮʠʷ PERIPHERAL 

ʆʙʣʘʩʪʴ PERIPHERAL (Data):  

ʆʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʛʠʩʪʨʦʚ ʧʝʨʠʬʝʨʠʠ ʚ ʦʙʱʝʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʘʤʷʪʠ. 
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ʆʙʣʘʩʪʴ BIT BAND REGION TO PERIPHERAL (Data):  

ɺʠʨʪʫʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʧʘʤʷʪʠ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʙʠʪʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʦʙʣʘʩʪʠ PERIPHERAL. ʈʘʙʦʪʘ ʩ BIT BAND REGION ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʦʧʝʨʘʮʠʠ çʋʩʪʘʥʦʚʢʘ ʙʠʪʘè ʠ çʉʙʨʦʩ ɹʠʪʘè ʦʜʥʦʡ ʠʥʩʪʨʫʢʮʠʝʡ çʏʪʝʥʠʝ-ʄʦʜʠʬʠʢʘʮʠʷ-

ɿʘʧʠʩʴè. 

ʆʙʣʘʩʪʴ EXTERNAL BUS: 

ʆʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ ʚ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʣʘʩʪʠ 

ʧʝʨʠʬʝʨʠʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚʦ ʚʥʝʰʥʠʭ ʤʠʢʨʦʩʭʝʤʘʭ ʧʘʤʷʪʠ ʠʣʠ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʜʩʦʝʜʠʥʝʥʥʳʤʠ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ. 

7.4 ʉʝʢʮʠʷ EXTERNAL RAM 

ʆʙʣʘʩʪʴ EXTERNAL BUS:  

ʆʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ ʚ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʣʘʩʪʠ 

ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʠ ʧʝʨʠʬʝʨʠʠ. ʕʪʘ ʩʝʢʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚʦ ʚʥʝʰʥʠʭ 

ʤʠʢʨʦʩʭʝʤʘʭ ʧʘʤʷʪʠ ʠʣʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʜʩʦʝʜʠʥʝʥʥʳʤʠ ʢ 

ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ. 

7.5 ʉʝʢʮʠʷ SYSTEM 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʩʪʝʤʥʳʭ ʨʝʛʠʩʪʨʦʚ ʷʜʨʘ ʠ ʩʠʩʪʝʤʥʦʡ ʧʝʨʠʬʝʨʠʠ. 

7.6 ɹʣʦʢ BUS MATRIX 

ɹʣʦʢ BUS MATRIX  ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʥʳʭ ʰʠʥ I Code, D Code, 

System Bus ʠ DMA Bus ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʧʘʤʷʪʠ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʜʨʝʩʘ ʟʘʧʨʦʩʘ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʰʠʥʳ. ɽʩʣʠ ʘʜʨʝʩʘ ʟʘʧʨʦʩʦʚ ʥʝ 

ʧʝʨʝʩʝʢʘʶʪʩʷ, ʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɽʩʣʠ ʘʜʨʝʩʘ ʟʘʧʨʦʩʦʚ 

ʧʝʨʝʩʝʢʘʶʪʩʷ, ʪʦ ʦʥʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʧʨʠʦʨʠʪʝʪʘ. ʇʨʠʦʨʠʪʝʪʳ ʦʙʨʘʱʝʥʠʡ ʟʘʜʘʥʳ 

ʘʧʧʘʨʘʪʥʦ. ʅʘʠʚʳʩʰʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʦʙʣʘʜʘʝʪ ʟʘʧʨʦʩ ʧʦ ʰʠʥʝ System Bus, ʟʘʪʝʤ ʩʣʝʜʫʝʪ ʟʘʧʨʦʩ 

D Code, ʟʘʪʝʤ I Code ʠ ʥʘʠʤʝʥʴʰʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʦʙʣʘʜʘʝʪ ʟʘʧʨʦʩ DMA Bus. ɽʩʣʠ ʜʚʘ ʟʘʧʨʦʩʘ 

ʧʨʠʰʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʧʨʦʩ ʩ ʙʦʣʴʰʠʤ ʧʨʠʦʨʠʪʝʪʦʤ. ɿʘʧʨʦʩ ʩ ʤʝʥʴʰʠʤ 

ʧʨʠʦʨʠʪʝʪʦʤ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʜʦ ʦʢʦʥʯʘʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʩ ʙʦʣʴʰʠʤ ʧʨʠʦʨʠʪʝʪʦʤ. ʇʨʠ 

ʧʝʨʝʢʣʶʯʝʥʠʠ ʤʝʞʜʫ ʰʠʥʘʤʠ ʚʦʟʥʠʢʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʚ ʦʜʠʥ ʮʠʢʣ. ɽʩʣʠ ʟʘʧʨʦʩʳ 

ʠʜʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ, ʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʜʝʨʞʝʢ ʥʝ ʚʦʟʥʠʢʘʝʪ. 

7.7 ʇʘʤʷʪʴ BOOT ROM 

ʇʘʤʷʪʴ ʦʙʣʘʩʪʠ BOOT ROM ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ MASK ROM, c ʟʘʥʝʩʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ 

ʦʜʥʠʤ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʣʦʝʚ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʨʠʩʪʘʣʣʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ʉʢʦʨʦʩʪʴ 

ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ BOOT ROM ï 1 ʮʠʢʣ ʩʠʩʪʝʤʥʦʡ ʯʘʩʪʦʪʳ. 

7.8 ʇʘʤʷʪʴ EEPROM 

ʇʘʤʷʪʴ ʦʙʣʘʩʪʠ EEPROM ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ 

ʧʘʤʷʪʠ. ʉʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ EEPROM ï ʧʦʨʷʜʢʘ 40 ʥʩ. ʇʨʠ ʨʘʙʦʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʥʘ 

ʩʢʦʨʦʩʪʠ ʜʦ 100 ʄɻʮ ʩʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 5 ʮʠʢʣʦʚ ʩʠʩʪʝʤʥʦʡ 

ʯʘʩʪʦʪʳ. ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʚʳʙʦʨʢʝ ʟʘ ʩʯʝʪ ʫʧʨʝʞʜʘʶʱʝʛʦ ʯʪʝʥʠʷ ʟʘʜʝʨʞʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʩʦʢʨʘʱʝʥʘ ʜʦ 1 ʮʠʢʣʘ ʩʠʩʪʝʤʥʦʡ ʯʘʩʪʦʪʳ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʙʦʪʝ ʢʦʥʪʨʦʣʣʝʨʘ 

EEPROM ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʟʜʝʣʝ çʂʦʥʪʨʦʣʣʝʨ Flash-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤè.  
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7.9 ʇʘʤʷʪʴ SRAM 

ʇʘʤʷʪʴ ʦʙʣʘʩʪʠ SRAM ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʙʣʦʢʘ ʩʪʘʪʠʯʝʩʢʦʡ ʧʘʤʷʪʠ. ʉʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʢ 

ʧʘʤʷʪʠ SRAM ï 1 ʮʠʢʣ ʩʠʩʪʝʤʥʦʡ ʯʘʩʪʦʪʳ. 

7.10 ʈʝʛʠʦʥʳ ʧʘʤʷʪʠ, ʪʠʧʳ ʠ ʘʪʨʠʙʫʪʳ 

ʂʘʨʪʘ ʧʘʤʷʪʠ ʠ ʤʦʜʫʣʴ ʟʘʱʠʪʳ ʧʘʤʷʪʠ (MPU) ʨʘʟʙʠʚʘʪʁ ʚʩ yʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ 

ʨʝʛʠʦʥʳ. ʂʘʞʜʳʡ ʨʝʛʠʦʥ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʠʧ ʧʘʤʷʪʠ, ʘ ʥʝʢʦʪʦʨʳʝ ʨʝʛʠʦʥʳ ʠʤʝʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʪʨʠʙʫʪʳ. ʊʠʧ ʧʘʤʷʪʠ ʠ ʘʪʨʠʙʫʪʳ ʦʧʨʝʜʝʣʷʶʪ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʠ ʜʦʩʪʫʧʝ 

ʢ ʵʪʠʤ ʨʝʛʠʦʥʘʤ. ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ çʄʦʜʫʣʴ ʟʘʱʠʪʳ ʧʘʤʷʪʠè. 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʨʷʜʢʫ ʚʳʧʦʣʥʝʥʠʷ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ ʨʘʟʣʠʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ 

ʧʘʤʷʪʠ: 

¶ Normal 

¶ Device 

¶ Strongly-ordered (çʉʪʨʦʛʦ ʫʧʦʨʷʜʦʯʝʥʥʘʷè) 

Normal  

ʇʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʜʣʷ ʙʦʣʴʰʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʣʠ ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʝʞʘʶʱʝʝ ʯʪʝʥʠʝ. 

Device 

ʇʨʦʮʝʩʩʦʨ ʩʦʭʨʘʥʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ 

ʦʙʨʘʱʝʥʠʷʤ ʢ ʧʘʤʷʪʠ ʪʠʧʦʚ Device ʠʣʠ Strongly-ordered. 

Strongly-ordered 

ʇʨʦʮʝʩʩʦʨ ʩʦʭʨʘʥʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʤ ʜʨʫʛʠʤ 

ʦʙʨʘʱʝʥʠʷʤ. 

 

ʈʘʟʣʠʯʠʝ ʚ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʧʘʤʷʪʠ ʪʠʧʦʚ Device ʠ Strongly-Ordered ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʩʠʩʪʝʤʘ ʧʘʤʷʪʠ ʤʦʞʝʪ ʙʫʬʝʨʠʟʠʨʦʚʘʪʴ ʟʘʧʠʩʴ ʚ ʧʘʤʷʪʴ ʪʠʧʘ Device, ʥʦ ʙʫʬʝʨʠʟʘʮʠʷ ʟʘʧʠʩʠ ʚ 

ʧʘʤʷʪʴ ʪʠʧʘ Strongly-ordered ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ.  

 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʪʨʠʙʫʪʳ ʧʘʤʷʪʠ: 

¶ Shareable (çɼʦʧʫʩʢʘʶʱʘʷ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝè) 

¶ Execute Never ʠʣʠ XN (çʅʝ ʚʳʧʦʣʥʷʪʴè)  

Shareable  

ɼʣʷ ʨʝʛʠʦʥʦʚ ʩ ʘʪʨʠʙʫʪʦʤ Shareable ʩʠʩʪʝʤʘ ʧʘʤʷʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʧʦ ʰʠʥʝ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩʦʨ ʠ ʢʦʥʪʨʦʣʣʝʨ DMA. 

ʇʘʤʷʪʴ ʪʠʧʘ Strongly-ordered ʚʩʝʛʜʘ ʠʤʝʝʪ ʘʪʨʠʙʫʪ Shareable. 

ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʧʦ ʰʠʥʝ ʤʦʛʫʪ ʦʙʨʘʱʘʪʴʩʷ ʢ 

ʨʝʛʠʦʥʫ, ʥʝ ʦʙʣʘʜʘʶʱʝʤʫ ʘʪʨʠʙʫʪʦʤ Shareable, ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʜʘʥʥʳʭ ʤʝʞʜʫ ʪʘʢʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʦʣʞʥʘ ʙʳʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʘ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

Execute Never (XN) 

ɸʪʨʠʙʫʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʘʧʨʝʪ ʦʙʨʘʱʝʥʠʷ ʢ ʢʦʤʘʥʜʘʤ (ʠʥʩʪʨʫʢʮʠʷʤ). ʃʶʙʘʷ ʧʦʧʳʪʢʘ 

ʠʟʚʣʝʯʴ ʠʥʩʪʨʫʢʮʠʶ ʠʟ XN ʨʝʛʠʦʥʘ ʧʨʠʚʝʜʝʪ ʢ ʠʩʢʣʶʯʝʥʠʶ ʪʠʧʘ ñMemory Management Faultò. 
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7.11 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ, ʠʥʠʮʠʠʨʫʝʤʳʭ ʷʚʥʦ ʢʦʤʘʥʜʘʤʠ ʦʙʨʘʱʝʥʠʷ ʢ 

ʧʘʤʷʪʠ, ʝʩʣʠ ʪʦʣʴʢʦ ʵʪʦ ʥʝ ʟʘʪʨʘʛʠʚʘʝʪ ʧʦʚʝʜʝʥʠʷ ʢʦʤʘʥʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʠʩʪʝʤʘ 

ʧʘʤʷʪʠ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʧʦʨʷʜʦʢ, ʚ ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʶʪʩʷ ʵʪʠ ʦʙʨʘʱʝʥʠʷ, ʩʦʚʧʘʜʘʝʪ ʩ 

ʧʦʨʷʜʢʦʤ, ʚ ʢʦʪʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʘʥʜʳ ʩʣʝʜʫʶʪ ʚ ʧʨʦʛʨʘʤʤʝ. 

ʆʙʳʯʥʦ, ʝʩʣʠ ʧʨʘʚʠʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʜʚʘ ʦʙʨʘʱʝʥʠʷ ʧʘʤʷʪʴ 

ʧʨʦʠʟʦʰʣʠ ʚ ʧʦʨʷʜʢʝ, ʟʘʜʘʥʥʦʤ ʧʨʦʛʨʘʤʤʦʡ, ʪʦ ʤʝʞʜʫ ʢʦʤʘʥʜʘʤʠ ʦʙʨʘʱʝʥʠʷ ʢ ʧʘʤʷʪʠ ʚ 

ʧʨʦʛʨʘʤʤʝ ʜʦʣʞʥʘ ʙʳʪʴ ʚʩʪʘʚʣʝʥʘ ʠʥʩʪʨʫʢʮʠʷ ʙʘʨʴʝʨʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (memory barrier 

instruction), ʩʤ. ʨʘʟʜʝʣ çʇʨʦʛʨʘʤʤʥʦʝ ʫʧʦʨʷʜʦʯʝʥʠʝ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠè. 

ɺʧʨʦʯʝʤ, ʩʠʩʪʝʤʘ ʧʘʤʷʪʠ ʛʘʨʘʥʪʠʨʫʝʪ ʥʝʢʦʪʦʨʳʡ ʧʦʨʷʜʦʢ ʜʦʩʪʫʧʘ ʚ ʨʝʛʠʦʥʳ ʧʘʤʷʪʠ 

Device ʠ Strongly-ordered. ɼʣʷ ʜʚʫʭ ʢʦʤʘʥʜ ʦʙʨʘʱʝʥʠʷ ʢ ʧʘʤʷʪʠ, ɸ1 ʠ ɸ2, ʝʩʣʠ ɸ1 ʩʣʝʜʫʝʪ 

ʧʝʨʝʜ ɸ2 ʚ ʢʦʜʝ ʧʨʦʛʨʘʤʤʳ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ, ʚʳʟʚʘʥʥʳʭ ʵʪʠʤʠ ʜʚʫʤʷ 

ʢʦʤʘʥʜʘʤʠ, ʙʫʜʝʪ ʪʘʢʦʡ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʊʘʙʣʠʮʘ 5. 

 

ʊʘʙʣʠʮʘ 5 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʠʥʩʪʨʫʢʮʠʡ ʢ ʧʘʤʷʪʠ 

                                    ɸ2 

ɸ1  
Normal 

Device Strongly-

ordered ñnon-shareableò shareable 

Normal - - - - 

Device, ñnon-shareableò - < - < 

Device, shareable - - < < 

Strongly-ordered - < < < 

ɻʜʝ ç - è ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʧʘʤʷʪʠ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʦʙʨʘʱʝʥʠʡ, ʘ ç < è ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʨʘʱʝʥʠʝ ʢ ʧʘʤʷʪʠ ʚʩʣʝʜʩʪʚʠʝ ʠʥʩʪʨʫʢʮʠʠ ɸ1 ʚʩʝʛʜʘ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʧʝʨʝʜ ʦʙʨʘʱʝʥʠʝʤ ʚʩʣʝʜʩʪʚʠʝ ʠʥʩʪʨʫʢʮʠʠ ɸ2. 

ʊʠʧʳ ʧʘʤʷʪʠ Normal, Device, Strongly-ordered ʠ ʘʪʨʠʙʫʪ Shareable ʩʤ. çʈʝʛʠʦʥʳ ʧʘʤʷʪʠ, 

ʪʠʧʳ ʠ ʘʪʨʠʙʫʪʳè; ñnon-shareableò ʦʙʦʟʥʘʯʘʝʪ ʨʝʛʠʦʥ, ʥʝ ʦʙʣʘʜʘʶʱʠʡ ʘʪʨʠʙʫʪʦʤ Shareable. 

7.12 ʇʦʚʝʜʝʥʠʝ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ 

ʆʩʦʙʝʥʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʨʘʟʥʳʤ ʦʙʣʘʩʪʷʤ ʧʘʤʷʪʠ ʧʦʢʘʟʳʚʘʝʪ ʊʘʙʣʠʮʘ 6. 

ʊʘʙʣʠʮʘ 6 ï ʇʦʚʝʜʝʥʠʝ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ 

ɸʜʨʝʩʥʳʡ 
ʜʠʘʧʘʟʦʥ 

ʉʝʢʮʠʷ 
ʧʘʤʷʪʠ 

ʊʠʧ 
ʧʘʤʷʪʠ 

XN ʆʧʠʩʘʥʠʝ 

0ʭ00000000-  

0ʭ1FFFFFFF  
Code Normal - ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʜʣʷ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ,  

ʜʘʥʥʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʟʜʝʩʴ. 

0ʭ20000000-  

0ʭ3FFFFFFF  
SRAM Normal - ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʜʣʷ ʜʘʥʥʳʭ. ʂʦʜ ʧʨʦʛʨʘʤʤʳ 

ʪʘʢʞʝ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʟʜʝʩʴ.  

ʕʪʘ ʩʝʢʮʠʷ ʩʦʜʝʨʞʠʪ ʦʙʣʘʩʪʠ bit-band ʜʦʩʪʫʧʘ 

0ʭ40000000-  

0ʭ5FFFFFFF  
Peripheral Device XN ʕʪʘ ʩʝʢʮʠʷ ʩʦʜʝʨʞʠʪ ʦʙʣʘʩʪʠ bit-band ʜʦʩʪʫʧʘ 

0ʭ60000000-  

0ʭ9FFFFFFF  
External 

RAM 

Normal - ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʜʣʷ ʜʘʥʥʳʭ ʠ ʢʦʜʘ 

0ʭɸ0000000-  

0ʭDFFFFFFF  
External  

Device 

Device XN ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʜʣʷ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ 

0ʭE0000000-  

0ʭE00FFFFF  
Private 

Peripheral 

Strongly-

ordered 

XN ʕʪʘ ʩʝʢʮʠʷ ʩʦʜʝʨʞʠʪ ʨʝʛʠʩʪʨʳ NVIC, 

ʩʠʩʪʝʤʥʳʡ ʪʘʡʤʝʨ ʠ ʨʝʛʠʩʪʨʳ ʙʣʦʢʘ 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 
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Bus ʫʧʨʘʚʣʝʥʠʷ ʷʜʨʘ 

0ʭE0100000-  

0ʭFFFFFFFF  
ʈʝʟʝʨʚ Device XN ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

 

ʉʝʢʮʠʠ Code, SRAM ʠ External RAM ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʢʦʜ ʧʨʦʛʨʘʤʤʳ. ʆʜʥʘʢʦ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʢʮʠ ʁCode, ʪʘʢ ʢʘʢ ʧʨʦʮʝʩʩʦʨ ʠʤʝʝʪ ʦʪʜʝʣʴʥʳʝ 

ʰʠʥʳ ʜʦʩʪʫʧʘ ʢ ʵʪʦʡ ʩʝʢʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʚʳʙʦʨʢʫ ʠʥʩʪʨʫʢʮʠʡ ʠ 

ʜʘʥʥʳʭ. 

ɹʣʦʢ MPU ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʦʧʠʩʘʥʥʦʝ ʟʜʝʩʴ ʩʪʘʥʜʘʨʪʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʜʦʩʪʫʧʝ ʚ ʧʘʤʷʪʴ. 

ʇʦʜʨʦʙʥʦʩʪʠ ʩʤ. ʨʘʟʜʝʣ çʄʦʜʫʣʴ ʟʘʱʠʪʳ ʧʘʤʷʪʠè. 

7.12.1 ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʦʩʪʫʧʘ ʢ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ 
ʧʘʤʷʪʠ 

ɽʩʣʠ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʫʶ ʧʘʤʷʪʴ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʜʣʷ 

ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʦʩʪʫʧʘ, ʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʦʚ ʠʭ 

ʩʦʙʩʪʚʝʥʥʦʝ ʨʘʟʙʠʝʥʠʝ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʳʚʘʝʪ ʊʘʙʣʠʮʘ 7. 

ʊʘʙʣʠʮʘ 7 ï ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʤʷʪʠ 

ɸʜʨʝʩʥʳʡ ʜʠʘʧʘʟʦʥ ʉʝʢʮʠʷ ʧʘʤʷʪʠ ʊʠʧ ʧʘʤʷʪʠ 
ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
 

0ʭ00000000-  

0ʭ1FFFFFFF 
Code Normal -  

0ʭ20000000-  

0ʭ3FFFFFFF 
SRAM Normal -  

0ʭ40000000-  

0ʭ5FFFFFFF 
Peripheral Device -  

0ʭ60000000 -  

0ʭ7FFFFFFF 
External RAM Normal - 

WBWA 

0ʭ80000000 -  

0ʭ9FFFFFFF 
WT 

0ʭɸ0000000 -  

0ʭBFFFFFFF 
External device Device 

Shareable  

0ʭC0000000-  

0ʭDFFFFFFF 
ònon-shareableò  

0ʭE0000000-  

0ʭE00FFFFF 

Private peripheral 

bus 
Strongly-ordered Shareable  

0ʭE0100000-  

0ʭFFFFFFFF 

Vendor-specific 

device 
Device -  

 

ʊʠʧʳ ʧʘʤʷʪʠ Normal, Device, Strongly-ordered ʠ ʘʪʨʠʙʫʪ Shareable ʩʤ. çʈʝʛʠʦʥʳ ʧʘʤʷʪʠ, 

ʪʠʧʳ ʠ ʘʪʨʠʙʫʪʳè; ñnon-shareableò ʦʙʦʟʥʘʯʘʝʪ ʨʝʛʠʦʥ, ʥʝ ʦʙʣʘʜʘʶʱʠʡ ʘʪʨʠʙʫʪʦʤ Shareable. 

 

7.13 ʇʨʦʛʨʘʤʤʥʦʝ ʫʧʦʨʷʜʦʯʝʥʠʝ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʥʩʪʨʫʢʮʠʡ (ʢʦʤʘʥʜ) ʚ ʧʦʪʦʢʝ ʧʨʦʛʨʘʤʤʳ ʥʝ ʚʩʝʛʜʘ 

ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ; ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʪʦʤʫ, ʯʪʦ: 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 
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¶ ʧʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʧʝʨʝʤʝʥʠʪʴ ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʱʝʥʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʦʙʱʝʝ ʧʦʚʝʜʝʥʠʝ 

ʧʨʦʛʨʘʤʤʳ; 

¶ ʧʨʦʮʝʩʩʦʨ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ; 

¶ ʧʘʤʷʪʴ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʩʢʦʨʦʩʪʠ ʜʦʩʪʫʧʘ; 

¶ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ ʠʤʝʝʪ ʤʝʩʪʦ ʙʫʬʝʨʠʟʘʮʠʷ ʠʣʠ ʫʧʨʝʞʜʘʶʱʝʝ 

ʚʳʧʦʣʥʝʥʠʝ. 

 

ʕʪʦʪ ʨʘʟʜʝʣ ʦʧʠʩʳʚʘʝʪ, ʢʘʢ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʪʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ. ɽʩʣʠ ʧʦʨʷʜʦʢ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ ʢʨʠʪʠʯʝʥ, 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʠʥʩʪʨʫʢʮʠʠ ʙʘʨʴʝʨʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʥʫʞʥʳʡ ʧʦʨʷʜʦʢ. ʇʨʦʮʝʩʩʦʨ ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʢʮʠʠ (ʢʦʤʘʥʜʳ) ʙʘʨʴʝʨʥʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ: 

DMB 

ʀʥʩʪʨʫʢʮʠʷ Data Memory Barrier (DMB) ʧʦʟʚʦʣʷʝʪ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʚʩʝ ʚʳʧʦʣʥʷʝʤʳʝ 

ʦʙʨʘʱʝʥʠʷ ʢ ʧʘʤʷʪʠ ʙʫʜʫʪ ʟʘʚʝʨʰʝʥ rʜʦ ʩʣʝʜʫʶʱʝʛʦ ʦʙʨʘʱʝʥʠʷ ʢ ʧʘʤʷʪʠ. ʉʤʦʪʨʠʪʝ ʦʧʠʩʘʥʠʝ 

ʠʥʩʪʨʫʢʮʠʠ DMB. 

DSB 

ʀʥʩʪʨʫʢʮʠʷ Data Synchronization Barrier (DSB) ʧʦʟʚʦʣʷʝʪ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʚʩʝ 

ʚʳʧʦʣʥʷʝʤʳʝ ʦʙʨʘʱʝʥʠʷ ʢ ʧʘʤʷʪʠ ʙʫʜʫʪ ʟʘʚʝʨʰʝʥʳ ʜʦ ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʝʡ 

ʢʦʤʘʥʜʳ (ʠʥʩʪʨʫʢʮʠʠ). ʉʤʦʪʨʠʪʝ ʦʧʠʩʘʥʠʝ ʠʥʩʪʨʫʢʮʠʠ DSB. 

ISB 

ʀʥʩʪʨʫʢʮʠʷ Instruction Synchronization Barrier (ISB) ʧʦʟʚʦʣʷʝʪ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ 

ʵʬʬʝʢʪ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʟʘʚʝʨʰʸʥʥʳʭ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ ʙʫʜʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ 

ʧʦʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜ.r ʉʤʦʪʨʠʪʝ ʦʧʠʩʘʥʠʝ ʠʥʩʪʨʫʢʮʠʠ ISB. 

 

ʀʥʩʪʨʫʢʮʠʠ ʙʘʨʴʝʨʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ: 

¶ ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ MPU: 

- ʠʩʧʦʣʴʟʫʡʪʝ DSB ʠʥʩʪʨʫʢʮʠʶ ʜʣʷ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ 

MPU ʙʫʜʝʪ ʠʤʝʪʴ ʵʬʬʝʢʪ ʥʝʤʝʜʣʝʥʥʦ ʚʩʣʝʜ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʢʦʥʪʝʢʩʪʘ; 

- ʠʩʧʦʣʴʟʫʡʪʝ ISB ʠʥʩʪʨʫʢʮʠʶ ʜʣʷ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ 

MPU ʙʫʜʝʪ ʠʤʝʪʴ ʵʬʬʝʢʪ ʥʝʤʝʜʣʝʥʥʦ ʧʦʩʣʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ MPU 

ʨʝʛʠʦʥʦʚ, ʝʩʣʠ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʡ ʢʦʜ MPU ʚʳʟʳʚʘʝʪʩʷ ʯʝʨʝʟ ʧʝʨʝʭʦʜ ʠʣʠ ʚʳʟʦʚ 

ʬʫʥʢʮʠʠ. ɽʩʣʠ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʡ ʢʦʜ MPU ʚʳʟʳʚʘʝʪʩʷ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ 

ʠʩʢʣʶʯʝʥʠʡ (ʧʨʝʨʳʚʘʥʠʷ), ʪʦ ISB ʠʥʩʪʨʫʢʮʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

¶ ʊʘʙʣʠʮʘ ʚʝʢʪʦʨʦʚ ʧʨʝʨʳʚʘʥʠʷ. ɽʩʣʠ ʧʨʦʛʨʘʤʤʘ ʠʟʤʝʥʷʝʪ ʪʘʙʣʠʮʫ ʚʝʢʪʦʨʦʚ ʧʨʝʨʳʚʘʥʠʷ 
ʠ ʟʘʪʝʤ ʨʘʟʨʝʰʘʝʪ ʧʨʝʨʳʚʘʥʠʷ, ʪʦ ʧʝʨʝʜ ʨʘʟʨʝʰʝʥʠʝʤ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʘ 

ʠʥʩʪʨʫʢʮʠʷ DMB. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʧʨʝʨʳʚʘʥʠʷ ʧʨʦʮʝʩʩʦʨ ʫʡʜʝʪ ʥʘ 

ʦʙʨʘʙʦʪʯʠʢ ʧʦ ʥʦʚʦʤʫ ʘʜʨʝʩʫ ʪʘʙʣʠʮʳ. 

¶ ʉʘʤʦʤʦʜʠʬʠʮʠʨʫʝʤʳʡ ʢʦʜ. ɽʩʣʠ ʧʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʩʘʤʦʤʦʜʠʬʠʮʠʨʫʝʤʳʡ ʢʦʜ, 

ʠʩʧʦʣʴʟʫʡʪʝ ISB ʠʥʩʪʨʫʢʮʠʶ ʩʨʘʟʫ ʧʦʩʣʝ ʤʦʜʠʬʠʢʘʮʠʠ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ. ʕʪʦ 

ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʧʦʩʣʝ ʵʪʦʛʦ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʫʞʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʦʜ. 

¶ ʇʝʨʝʢʣʶʯʝʥʠʝ ʢʘʨʪʳ ʧʘʤʷʪʠ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʤʝʭʘʥʠʟʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʢʘʨʪʳ 
ʧʘʤʷʪʠ, ʪʦ ʠʩʧʦʣʴʟʫʡʪʝ ʠʥʩʪʨʫʢʮʠʶ DSB ʧʦʩʣʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʢʘʨʪʳ ʧʘʤʷʪʠ ʚ 

ʧʨʦʛʨʘʤʤʝ. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʜʘʣʴʥʝʡʰʝʝ ʚʳʧʦʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʡ ʙʫʜʝʪ ʠʜʪʠ ʩ 

ʥʦʚʦʡ ʢʘʨʪʦʡ ʧʘʤʷʪʠ. 
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¶ ɼʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʠʩʢʣʶʯʝʥʠʡ. ʂʦʛʜʘ ʧʨʠʦʨʠʪʝʪʳ ʠʩʢʣʶʯʝʥʠʡ 
ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠʩʢʣʶʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʡʪʝ DSB ʠʥʩʪʨʫʢʮʠʶ ʧʦʩʣʝ 

ʠʟʤʝʥʝʥʠʷ. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʟʦʡʜʝʪ ʧʨʠ ʟʘʚʝʨʰʝʥʠʠ DSB 

ʠʥʩʪʨʫʢʮʠʠ. 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʤʘʬʦʨʦʚ ʚ ʩʠʩʪʝʤʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ 

ʜʘʥʥʳʭ ʧʦ ʰʠʥʝ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʜʨʫʛʦʡ ʧʨʦʮʝʩʩʦʨ, ʪʦ ʦʙʘ ʧʨʦʮʝʩʩʦʨʘ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ DMB ʠʥʩʪʨʫʢʮʠʠ 

ʧʦʩʣʝ ʢʘʞʜʦʡ ʠʥʩʪʨʫʢʮʠʠ ʨʘʙʦʪʳ ʩ ʩʝʤʘʬʦʨʘʤʠ. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʜʨʫʛʦʡ ʤʘʩʪʝʨ 

ʙʫʜʝʪ ʚʠʜʝʪʴ ʦʙʨʘʱʝʥʠʷ ʢ ʧʘʤʷʪʠ ʚ ʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ 

ʚʳʧʦʣʥʷʶʪʩʷ. 

 

ʆʙʨʘʱʝʥʠʷ ʢ ʧʘʤʷʪʠ ʪʠʧʘ Strongly-ordered, ʥʘʧʨʠʤʝʨ, ʢ ʩʠʩʪʝʤʥʦʤʫ ʙʣʦʢʫ ʫʧʨʘʚʣʝʥʠʷ 

ʷʜʨʘ (NVIC, System Timer ʠ ʪʘʢ ʜʘʣʝʝ) ʥʝ ʪʨʝʙʫʪʁ ʠʩʧʦʣʴʟʦʚʘʪʴ DMB ʠʥʩʪʨʫʢʮʠʠ. 

 

7.14 Bit-band ʨʝʛʠʦʥʳ 

ʄʝʭʘʥʠʟʤ bit-band ʦʪʦʙʨʘʞʘʝʪ ʢʘʞʜʳʡ ʙʠʪ bit-band ʨʝʛʠʦʥʘ ʚ ʩʣʦʚʦ ʚ bit-band alias 

ʨʝʛʠʦʥʝ. Bit-band ʨʝʛʠʦʥ ʟʘʥʠʤʘʝʪ ʤʣʘʜʰʠʡ 1 ʄʙʘʡʪ ʦʙʣʘʩʪʠ SRAM ʠ ʦʙʣʘʩʪʠ ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʫʩʪʨʦʡʩʪʚ (Peripheral). ʀʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʣʘʩʪʠ ʧʦ 32 ʄʙʘʡʪʘ bit-band alias, ʢʘʢ ʵʪʦ 

ʧʦʢʘʟʳʚʘʝʪ ʊʘʙʣʠʮʘ 8. 

ʊʘʙʣʠʮʘ 8 ï ʆʧʠʩʘʥʠʝ bit -band ʨʝʛʠʦʥʦʚ 

ɸʜʨʝʩʥʳʡ ʜʠʘʧʘʟʦʥ ʈʝʛʠʦʥ ʧʘʤʷʪʠ  ɼʦʩʪʫʧ ʢ ʠʥʩʪʨʫʢʮʠʷʤ ʠ ʜʘʥʥʳʤ 

0ʭ2000_0000-  

0ʭ200F_FFFF 

SRAM bit-band ɼʦʩʪʫʧ ʢ ʩʣʦʚʘʤ 

0ʭ2200_0000-  

0ʭ23FF_FFFF 

SRAM bit-band alias ɼʦʩʪʫʧ ʢ ʙʠʪʘʤ ʚ ʦʙʣʘʩʪʠ SRAM bit-band ʯʝʨʝʟ 

ʜʦʩʪʫʧ ʢ ʩʣʦʚʘʤ ʚ ʦʙʣʘʩʪʠ SRAM bit-band alias 

0ʭ4000_0000-  

0ʭ400F_FFFF 

Peripheral bit-band ɼʦʩʪʫʧ ʢ ʩʣʦʚʘʤ 

0ʭ4200_0000-  

0ʭ43FF_FFFF 

Peripheral bit-band alias ɼʦʩʪʫʧ ʢ ʙʠʪʘʤ ʚ ʦʙʣʘʩʪʠ Peripheral bit-band 

ʯʝʨʝʟ ʜʦʩʪʫʧ ʢ ʩʣʦʚʘʤ ʚ ʦʙʣʘʩʪʠ Peripheral bit-

band alias 

ʉʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʨʝʛʠʦʥ bit-band alias ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ bit-band region: 
bit_word_offset = (byte_offset * 32) + (bit_number * 4)  

bit_word_addr   = bit_band_base + bit_word_offset  

 

ɻʜʝ: 

bit_word_offset  ï ʧʦʟʠʮʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʙʠʪʘ ʚ bit-band ʨʝʛʠʦʥʝ; 

bi t_word_addr  ï ʘʜʨʝʩ ʩʣʦʚʘ ʚ bit-band alias ʨʝʛʠʦʥʝ, ʦʪʦʙʨʘʞʘʶʱʝʛʦ ʥʝʦʙʭʦʜʠʤʳʡ 

ʙʠʪ ʚ bit-band ʨʝʛʠʦʥʝ; 

bit_band_base  ï ʥʘʯʘʣʴʥʳʡ ʘʜʨʝʩ bit-band alias ʨʝʛʠʦʥʘ; 

byte_offset  ï ʥʦʤʝʨ ʙʘʡʪʘ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʙʠʪʦʤ ʚ bit-band ʨʝʛʠʦʥʝ; 

bit_number  ï ʥʦʤʝʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʙʠʪʘ ʚ ʙʘʡʪʝ. 

 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 

 

É ɸʆ çʇʂʂ ʄʠʣʘʥʜʨè                    ʊʉʂʗ.431296.001ʉʇ  44 

 
ʈʠʩʫʥʦʢ 12.   ʉʭʝʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʛʠʦʥʘ bit -band alias ʚ ʨʝʛʠʦʥʝ bit -band region 

ɿʘʧʠʩʴ ʚ ʩʣʦʚʦ ʚ alias ʨʝʛʠʦʥʝ ʦʙʥʦʚʣʷʝʪ ʙʠʪ ʚ bit-band ʨʝʛʠʦʥʝ. 

Bit[0] ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʩʣʦʚʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʟʥʘʯʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʙʠʪʘ. 

Bit[31:1] ʩʣʦʚʘ ʚ bit-band alias ʨʝʛʠʦʥʝ ʥʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʜʣʷ ʙʠʪʘ ʚ bit-band ʨʝʛʠʦʥʝ. 

ɿʘʧʠʩʴ 0ʭ01 ʠʤʝʝʪ ʪʦʪ ʞʝ ʵʬʬʝʢʪ, ʯʪʦ ʠ ʟʘʧʠʩʴ 0ʭFF, ʘ ʟʘʧʠʩʴ 0ʭ00 ʠʤʝʝʪ ʪʦʪ ʞʝ ʵʬʬʝʢʪ, ʯʪʦ ʠ 

ʟʘʧʠʩʴ 0ʭ0E. 

ʇʨʦʮʝʩʩʦʨ ʠʤʝʝʪ little-endian ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʡʪʦʚ, ʪ.ʝ. ʙʘʡʪ ʩ ʤʝʥʴʰʝʡ 

ʟʥʘʯʠʤʦʩʪʴʶ ʭʨʘʥʠʪʩʷ ʧʦ ʤʝʥʴʰʝʤʫ ʘʜʨʝʩʫ, ʥʘʧʨʠʤʝʨ: 

 

 
ʈʠʩʫʥʦʢ 13. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʡʪʦʚ ʚ 32-ʭ ʙʠʪʥʦʡ ʧʘʤʷʪʠ 

 

7.15 ʇʨʠʤʠʪʠʚʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ Cortex-M3 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʧʘʨʥʳʭ ʧʨʠʤʠʪʠʚʦʚ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʙʣʦʢʠʨʫʶʱʠʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʧʦʪʦʢ ʠʣʠ 

ʧʨʦʮʝʩʩ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʢʩʢʣʶʟʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʧʘʤʷʪʴ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ read-modify-

write ʠʣʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʩʝʤʘʬʦʨʦʚ. 
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ɺ ʢʘʞʜʫʶ ʧʘʨʫ ʢʦʤʘʥʜ (ʠʥʩʪʨʫʢʮʠʡ) ʧʨʠʤʠʪʠʚʘ ʩʠʥʭʨʦʥʠʟʘʮʠʡ ʚʭʦʜʷʪ: 

ï ʢʦʤʘʥʜʘ Load-Exclusive; 

ï ʢʦʤʘʥʜʘ Store-Exclusive. 

7.15.1 ʂʦʤʘʥʜʘ Load-Exclusive  

ʀʩʧʦʣʴʟʫʝʪʩʷ, ʯʪʦʙʳ ʧʨʦʯʝʩʪʴ ʟʥʘʯʝʥʠʝ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʘʜʨʝʩʘ ʧʘʤʷʪʠ; ʟʘʧʨʘʰʠʚʘʝʪ 

ʵʢʩʢʣʶʟʠʚʥʳʡ ʜʦʩʪʫʧ ʢ ʵʪʦʤʫ ʘʜʨʝʩʫ. 

7.15.2 ʂʦʤʘʥʜʘ Store-Exclusive  

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʧʳʪʢʠ ʟʘʧʠʩʠ ʚ ʪʦʪ ʞʝ ʩʘʤʳʡ ʘʜʨʝʩ ʧʘʤʷʪʠ; ʚʦʟʚʨʘʱʘʝʪ ʙʠʪ ʩʪʘʪʫʩʘ. 

ʕʪʦʪ ʙʠʪ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ: 

0 ï ʝʩʣʠ ʧʦʪʦʢ ʠʣʠ ʧʨʦʮʝʩʩ ʧʦʣʫʯʠʣ ʵʢʩʢʣʶʟʠʚʥʳʡ ʜʦʩʪʫʧ ʢ ʧʘʤʷʪʠ ʠ ʟʘʧʠʩʴ ʚʳʧʦʣʥʝʥʘ; 

1 ï ʝʩʣʠ ʧʦʪʦʢ ʠʣʠ ʧʨʦʮʝʩʩ ʥʝ ʧʦʣʫʯʠʣ ʵʢʩʢʣʶʟʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʧʘʤʷʪʴ ʠ ʟʘʧʠʩʴ ʥʝ 

ʚʳʧʦʣʥʝʥʘ. 

ʂʦʤʘʥʜʳ Load Exclusive ʠ Store-Exclusive ʦʙʨʘʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʳ: 

¶ LDREX ʠ STREX ï ʨʘʙʦʪʘ ʩ ʩʣʦʚʘʤʠ; 

¶ LDREXH ʠ STREXH ï ʨʘʙʦʪʘ ʩ ʧʦʣʫʩʣʦʚʘʤʠ;  

¶ LDREXB ʠ STREXB ï ʨʘʙʦʪʘ ʩ ʙʘʡʪʘʤʠ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʢʮʠʶ Load Exclusive ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʩʪʨʫʢʮʠʡ Store-Exclusive.  

ʏʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪ ɹ ʯʪʝʥʠʝ-ʤʦʜʠʬʠʢʘʮʠ-ʁʟʘʧʠʩʴ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʘʜʨʝʩʫ ʧʘʤʷʪʠ, 

ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ: 

¶ ʠʥʩʪʨʫʢʮʠʝʡ Load-Exclusive ʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ ʠʟ ʧʘʤʷʪʠ; 

¶ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ; 

¶ ʠʥʩʪʨʫʢʮʠʝʡ Store-Exclusive ʧʦʧʳʪʘʪʴʩʷ ʟʘʧʠʩʘʪʴ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʦʙʨʘʪʥʦ ʚ ʧʘʤʷʪʴ; 

ʧʨʦʚʝʨʠʪʴ ʚʦʟʚʨʘʱʘʝʤʳʡ ʩʪʘʪʫʩʥʳʡ ʙʠʪ.  

ɽʩʣʠ ʵʪʦʪ ʙʠʪ - 0, ʪʦ ʧʨʦʮʝʜʫʨʘ çʯʪʝʥʠʝ-ʤʦʜʠʬʠʢʘʮʠʷ-ʟʘʧʠʩʴè ʚʳʧʦʣʥʝʥʘ ʫʩʧʝʰʥʦ.  

ɽʩʣʠ ʵʪʦʪ ʙʠʪ - 1, ʪʦ ʟʘʧʠʩʴ ʥʝ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ, ʩʯʠʪʘʥʥʦʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ, ʚʦʟʤʦʞʥʦ ʫʩʪʘʨʝʣʦ ʠ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʧʦʚʪʦʨʠʪʴ ʮʠʢʣ çʯʪʝʥʠʝ-

ʤʦʜʠʬʠʢʘʮʠʷ-ʟʘʧʠʩʴè. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʤʠʪʠʚʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʩʝʤʘʬʦʨʦʚ, ʢʘʢ ʵʪʦ ʦʧʠʩʘʥʦ ʥʠʞʝ: 

¶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʘʥʜʫ Load-Exclusive ʜʣʷ ʯʪʝʥʠʷ ʠʟ ʘʜʨʝʩʘ ʩʝʤʘʬʦʨʘ, ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ, ʩʚʦʙʦʜʝʥ ʣʠ ʩʝʤʘʬʦʨ; 

¶ ʝʩʣʠ ʩʝʤʘʬʦʨ ʩʚʦʙʦʜʝʥ, ʠʩʧʦʣʴʟʦʚʘʪʴ Store-Exclusive ʜʣʷ ʟʘʧʠʩʠ ʚ ʩʝʤʘʬʦʨ 

ʪʨʝʙʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ (ʧʨʠʟʥʘʢʘ ʟʘʭʚʘʪʘ); 

¶ ʝʩʣʠ ʚʦʟʚʨʘʱʘʝʤʳʡ ʩʪʘʪʫʩʥʳʡ ʙʠʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʠ 

Store-Exclusive, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʝʤʘʬʦʨ ʟʘʭʚʘʯʝʥ. ɽʩʣʠ ʞʝ ʢʦʤʘʥʜʘ Store-

Exclusive ʥʝ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʨʫʛʦʡ ʧʨʦʮʝʩʩ ʤʦʛ ʟʘʭʚʘʪʠʪʴ 

ʩʝʤʘʬʦʨ ʨʘʥʝʝ. 

ʗʜʨʦ Cortex-M3 ʠʤʝʝʪ ʤʦʥʠʪʦʨ ʵʢʩʢʣʶʟʠʚʥʳʭ ʜʦʩʪʫʧʦʚ, ʢʦʪʦʨʳʡ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʨʦʮʝʩʩʦʨ 

ʚʳʧʦʣʥʠʣ ʢʦʤʘʥʜʫ Load-Exclusive. ɽʩʣʠ ʧʨʦʮʝʩʩʦʨ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ 

ʩʠʩʪʝʤʳ, ʪʦ ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ ʘʜʨʝʩʘ ʧʘʤʷʪʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʤʝʣ 

ʤʝʩʪʦ ʵʢʩʢʣʶʟʠʚʥʳʡ ʜʦʩʪʫʧ ʩʦ ʩʪʦʨʦʥʳ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. 

ʇʨʦʮʝʩʩʦʨ ʫʜʘʣʷʝʪ ʩʚʦʶ ʦʪʤʝʪʢʫ ʦʙ ʵʢʩʢʣʶʟʠʚʥʦʤ ʜʦʩʪʫʧʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ: 

¶ ʧʨʦʮʝʩʩʦʨ ʚʳʧʦʣʥʷʝʪ ʢʦʤʘʥʜʫ CLREX; 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
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¶ ʧʨʦʮʝʩʩʦʨ ʚʳʧʦʣʥʷʝʪ ʢʦʤʘʥʜʫ Store-Exclusive, ʧʨʠ ʵʪʦʤ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, ʙʳʣʘ ʣʠ 

ʟʘʧʠʩʴ ʫʩʧʝʰʥʘ; 

¶ ʧʨʦʠʩʭʦʜʠʪ ʠʩʢʣʶʯʝʥʠʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʨʘʟʨʝʰʠʪʴ ʢʦʥʬʣʠʢʪ 

ʤʝʞʜʫ ʩʝʤʘʬʦʨʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʪʦʢʘʭ. 

ɺ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ ʨʝʘʣʠʟʘʮʠʠ: 

¶ ʚʳʧʦʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʠ CLREX ʫʜʘʣʷʝʪ ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʫ  ʁʦʪʤʝʪʢʫ ʦʙ ʵʢʩʢʣʶʟʠʚʥʦʤ 

ʜʦʩʪʫʧʝ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ; 

¶ ʚʳʧʦʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʠ Store-Exclusive ʠʣʠ ʞʝ ʦʙʨʘʙʦʪʢʘ ʠʩʢʣʶʯʝʥʠ ̫ʫʜʘʣʷʪʁ 

ʣʦʢʘʣʴʥʫ  ʁʠ ʚʩʝ ʛʣʦʙʘʣʴʥʳʝ ʦʪʤʝʪʢʠ ʦʙ ʵʢʩʢʣʶʟʠʚʥʦʤ ʜʦʩʪʫʧʝ ʜʣʷ ʜʘʥʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ. 

ʇʦʜʨʦʙʥʝʝ ʩʤ. ʦʧʠʩʘʥʠʝ ʠʥʩʪʨʫʢʮʠʡ LDREX, STREX ʠ CLREX. 

 

7.16 ʋʢʘʟʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʨʠʤʠʪʠʚʦʚ 
ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ANSI C ʥʝ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʥʩʪʨʫʢʮʠʠ ʵʢʩʢʣʶʟʠʚʥʦʛʦ ʜʦʩʪʫʧʘ. 

ʅʝʢʦʪʦʨʳʝ ʉ ʢʦʤʧʠʣʷʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʪʠʭ ʠʥʩʪʨʫʢʮʠʡ: 

ʊʘʙʣʠʮʘ 9 ï ɺʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʩʪʨʫʢʮʠʡ ʵʢʩʢʣʶʟʠʚʥʦʛʦ ʜʦʩʪʫʧʘ 

ʀʥʩʪʨʫʢʮʠʠ ʌʫʥʢʮʠʠ 

LDREX, LDREXH, 

LDREXB 

unsigned int __ldrex(volatile void *ptr)  

 

STREX, STREXH, 

STREXB 

int __strex(unsigned int val, volatile void 

*ptr)  

 

CLREX void __clrex(void)  

 

ʇʦʣʫʯʘʝʤʳʝ ʠʥʩʪʨʫʢʮʠʠ ʵʢʩʢʣʶʟʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʜʘʥʥʳʭ ʫʢʘʟʘʪʝʣʷ, 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʠ. ʅʘʧʨʠʤʝʨ, ʩʣʝʜʫʶʱʠʡ ʢʦʜ ʩʦʟʜʘʩʪ ʠʥʩʪʨʫʢʮʠʶ LDREXB: 

 
__ldrex (( volatile  char  *) 0 xFF);   
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7.17 ɹʘʟʦʚʳʝ ʘʜʨʝʩʘ ʧʨʦʮʝʩʩʦʨʘ 

ʊʘʙʣʠʮʘ 10 ï ɹʘʟʦʚʳʝ ʘʜʨʝʩʘ ʧʨʦʮʝʩʩʦʨʘ 

 ɸʜʨʝʩ ʈʘʟʤʝʨ ɹʣʦʢ ʇʨʠʤʝʯʘʥʠʝ 

ʇʘʤʷʪʴ ʧʨʦʛʨʘʤʤ 

0x0000_0000  1 ʂʙʘʡʪ BOOT ROM ɿʘʛʨʫʟʦʯʥʘʷ ʧʨʦʛʨʘʤʤʘ 

0x0800_0000  128 ʂʙʘʡʪ EEPROM ʆʙʣʘʩʪʴ Flash-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʦʡ 

0x1000_0000  256 ʄʙʘʡʪ EXTERNAL BUS ʆʙʣʘʩʪʴ ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ 

ʇʘʤʷʪʴ ʜʘʥʥʳʭ 

0x2000_0000  32ʂʙʘʡʪ SYSTEM RAM ʆʙʣʘʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ 

0x2200_0000  16 ʄʙʘʡʪ SYSTEM RAM  

Bit Band Region 

ʆʙʣʘʩʪʴ ʙʠʪʦʚʦʛʦ ʜʦʩʪʫʧʘ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ 

0x3000_0000  256 ʄʙʘʡʪ EXTERNAL BUS ʆʙʣʘʩʪʴ ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ 

ʇʝʨʠʬʝʨʠ ̫

0x4000_0000  1536 ʙʘʡʪ 0 CAN1 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ CAN1 

0x4000_8000  1536 ʙʘʡʪ  1 CAN2 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ CAN2 

0x4001_0000  904 ʙʘʡʪ 2 USB ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ USB 

0x4001_8000  20 ʙʘʡʪ 3 EEPROM_CNTRL ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ Flash-ʧʘʤʷʪʠ 

ʧʨʦʛʨʘʤʤ 

0x4002_0000  48 ʙʘʡʪ 4 RST_CLK ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʩʠʛʥʘʣʦʚ ʪʘʢʪʦʚʦʡ 

ʯʘʩʪʦʪʳ 

0x4002_8000  80 ʙʘʡʪ 5 DMA ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʚ 

ʧʘʤʷʪʴ 

0x4003_0000  72 ʙʘʡʪ 6 UART1 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ UART1  

0x4003_8000  72 ʙʘʡʪ 7 UART2 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ UART2 

0x4004_0000  36 ʙʘʡʪ 8 SPI1 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ SSP1 

0x4004_8000  - 9 -  

0x4005_0000  28 ʙʘʡʪ 10 I2C1 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ I2C1 

0x4005_8000  4 ʙʘʡʪ 11 POWER ʈʝʛʠʩʪʨʳ ʜʝʪʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ 

0x4006_0000  12 ʙʘʡʪ 12 WWDT ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ 

WWDT 

0x4006_8000  16 ʙʘʡʪ 13 IWDT ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ 

IWDT 

0x4007_0000  128 ʙʘʡʪ 14 TIMER1 ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʊʘʡʤʝʨ 1  

0x4007_8000  128 ʙʘʡʪ 15 TIMER2 ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʊʘʡʤʝʨ 2 

0x4008_0000  128 ʙʘʡʪ 16 TIMER3 ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʊʘʡʤʝʨ 3 

0x4008_8000  48 ʙʘʡʪ 17 ADC ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ɸʎʇ 

0x4009_0000  12 ʙʘʡʪ 18 DAC ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʎɸʇ  

0x4009_8000  12 ʙʘʡʪ 19 COMP ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʂʦʤʧʘʨʘʪʦʨʘ 

0x400A_0000  36 ʙʘʡʪ 20 SPI2 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ SSP2 

0x400A_8000  32 ʙʘʡʪ 21 PORTA ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘ ɸ 

0x400B_0000  32 ʙʘʡʪ 22 PORTB ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘ B 

0x400B_8000  32 ʙʘʡʪ 23 PORTC ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘ C 

0x400C_0000  32 ʙʘʡʪ 24 PORTD ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘ D 

0x400C_8000  32 ʙʘʡʪ 25 PORTE ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘ E 

0x400D_0000  - 26 -  

0x400D_8000  84 ʙʘʡʪ 27 BKP ʈʝʛʠʩʪʨʳ ʜʦʩʪʫʧʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʘʪʘʨʝʡʥʳʤ 
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ʜʦʤʝʥʦʤ 

0x400E_0000  - 28 -  

0x400E_8000  32 ʙʘʡʪ 29 PORTF ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘ F 

0x400F_0000  88 ʙʘʡʪ 30 EXT_BUS_CNTRL ʆʙʣʘʩʪʴ ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ 

0x400F_8000  - 31 -  

0x4200_0000  16 ʄʙʘʡʪ PERIPHERAL  

Bit Band Region 

ʆʙʣʘʩʪʴ ʙʠʪʦʚʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʝʛʠʩʪʨʘʤ 

ʧʝʨʠʬʝʨʠʠ 

0x5000_0000  256 ʄʙʘʡʪ EXTERNAL BUS ʆʙʣʘʩʪʴ ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ 

ɺʥʝʰʥʷʷ ʩʠʩʪʝʤʥʘʷ ʰʠʥʘ 

0x6000_0000  1 ɻʙʘʡʪ EXTERNAL BUS ʆʙʣʘʩʪʴ ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ 

0xA000_0000  1 ɻʙʘʡʪ EXTERNAL BUS ʆʙʣʘʩʪʴ ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ 

SYSTEM REGION 

0xE000_0000  256 ʄʙʘʡʪ  ʉʠʩʪʝʤʥʳʝ ʨʝʛʠʩʪʨʳ ʧʨʦʮʝʩʩʦʨʘ ARM 

Cortex-M3 
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8 ɿʘʛʨʫʟʦʯʥʦʝ ʇɿʋ ʠ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʩʥʷʪʠʷ ʚʥʫʪʨʝʥʥʠʭ (POR) ʠ ʚʥʝʰʥʠʭ (RESET) ʩʠʛʥʘʣʦʚ 

ʩʙʨʦʩʘ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴ ʧʨʦʛʨʘʤʤʫ ʠʟ ʟʘʛʨʫʟʦʯʥʦʡ ʦʙʣʘʩʪʠ ʇɿʋ 

BOOT ROM. ɺ ʟʘʛʨʫʟʦʯʥʦʡ ʧʨʦʛʨʘʤʤʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʦʧʨʝʜʝʣʷʝʪ, ʚ ʢʘʢʦʤ ʠʟ ʨʝʞʠʤʦʚ ʦʥ 

ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ, ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʵʪʦʪ ʨʝʞʠʤ. ʈʝʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʥʝʰʥʠʤʠ ʚʳʚʦʜʘʤʠ MODE[2:0] (PF[6:4]), ʧʨʠ ʵʪʦʤ ʧʝʨʝʜ ʦʧʨʦʩʦʤ ʩʦʩʪʦʷʥʠʷ ʵʪʠʭ ʚʳʚʦʜʦʚ, 

ʜʣʷ ʥʠʭ ʚʢʣʶʯʘʝʪʩʷ ʚʥʫʪʨʝʥʥʷ̫  ʧʦʜʪʷʞʢʘ ʢ ʰʠʥʝ çʆʙʱʠʡè (ʚʩʪʨʦʝʥʥʳʝ ʨʝʟʠʩʪʦʨʳ ʧʦʜʪʷʞʢʠ ʢ 

ʰʠʥʝ çʆʙʱʠʡè ʠʤʝʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ~50 ʢʆʤ). ʊʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʠʪ FPOR ʚ ʨʝʛʠʩʪʨʝ 

BKP_REG_0E, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʩʙʨʦʰʝʥ ʪʦʣʴʢʦ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʦʩʥʦʚʥʦʛʦ ʧʠʪʘʥʠʷ UCC. 

ʇʦʩʣʝ ʧʝʨʝʟʘʧʫʩʢʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʫʨʦʚʥʠ ʥʘ ʚʳʚʦʜʘʭ MODE[2:0] ʥʝ ʚʣʠʷʶʪ ʥʘ ʨʝʞʠʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʙʠʪ FPOR. ɺ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ 

ʧʨʦʛʨʘʤʤʝ ʚʳʚʦʜʳ PF[6:4] ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʊʘʙʣʠʮʘ 11 ï ʈʝʞʠʤʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʘʧʫʩʢʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

MODE[2:0] ʈʝʞʠʤ 

ʉʪʘʨʪʦʚʳʡ ʘʜʨʝʩ / 

ʪʘʙʣʠʮʘ ʚʝʢʪʦʨʦʚ 

ʧʨʝʨʳʚʘʥʠʡ 

ʆʧʠʩʘʥʠʝ 

000 ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ 

0ʭ0800_0000 ʇʨʦʮʝʩʩʦʨ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʪ̫ɹ ʧʨʦʛʨʘʤʤʫ 

ʠʟ ʚʥʫʪʨʝʥʥʝʡ Flash-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ. ʇʨʠ 

ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥ ʦʪʣʘʜʦʯʥʳʡ ʠʥʪʝʨʬʝʡʩ 

JTAG_B 

001 ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ 

0ʭ0800_0000 ʇʨʦʮʝʩʩʦʨ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪ ɹʧʨʦʛʨʘʤʤʫ 

ʠʟ ʚʥʫʪʨʝʥʥʝʡ Flash-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ. ʇʨʠ 

ʵʪʦʤ ʨʘʟʨʝʰʘʝʪʩʷ ʨʘʙʦʪʘ ʦʪʣʘʜʦʯʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ JTAG_ɸ 

010 ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ ʚ 

ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ 

0ʭ1000_0000 ʇʨʦʮʝʩʩʦʨ ʢʦʥʬʠʛʫʨʠʨʫʝʪ ʚʥʝʰʥʶʶ 

ʩʠʩʪʝʤʥʫʶ ʰʠʥʫ ʚ ʨʝʞʠʤ ʨʘʙʦʪʳ ROM ʩ 

Wait_States = 0xF ʠ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪ ɹ

ʧʨʦʛʨʘʤʤʫ ʠʟ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ 

ʰʠʥʝ. ʇʨʠ ʵʪʦʤ ʨʘʟʨʝʰʘʝʪʩʷ ʨʘʙʦʪʘ 

ʦʪʣʘʜʦʯʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ JTAG_B 

011 ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ 

ʙʝʟ ʦʪʣʘʜʢʠ 

0ʭ1000_0000 ʇʨʦʮʝʩʩʦʨ ʢʦʥʬʠʛʫʨʠʨʫʝʪ ʚʥʝʰʥʶʶ 

ʩʠʩʪʝʤʥʫʶ ʰʠʥʫ ʚ ʨʝʞʠʤ ʨʘʙʦʪʳ ROM ʩ 

Wait_States = 0xF ʠ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪ ɹ

ʧʨʦʛʨʘʤʤʫ ʠʟ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ 

ʰʠʥʝ. ʇʨʠ ʵʪʦʤ ʦʪʣʘʜʦʯʥʳʡ ʠʥʪʝʨʬʝʡʩ 

JTAG/SW ʟʘʙʣʦʢʠʨʦʚʘʥ 

100 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ -  - 

101 UART ʟʘʛʨʫʟʯʠʢ ʆʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ UART2 

ʥʘ ʚʳʚʦʜʘʭ PD[1:0] ʧʦʣʫʯʘʝʪ ʢʦʜ 

ʧʨʦʛʨʘʤʤʳ ʚ ʆɿʋ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ 

110 UART ʟʘʛʨʫʟʯʠʢ  ʆʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ UART2 

ʥʘ ʚʳʚʦʜʘʭ PF[1:0] ʧʦʣʫʯʘʝʪ ʢʦʜ 

ʧʨʦʛʨʘʤʤʳ ʚ ʆɿʋ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ 

111 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ - - 
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ʇʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ ʨʘʟʨʝʰʘʝʪʩʷ ʨʘʙʦʪʘ ʦʪʣʘʜʦʯʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ JTAG/SW. ʇʨʠ 

ʵʪʦʤ ʢ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʫ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ JTAG/SW ʘʜʘʧʪʝʨ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ ʚ ʦʪʣʘʜʦʯʥʦʤ 

ʨʝʞʠʤʝ. ʃʠʥʠʠ JTAG ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʪʷʥʫʪʳ ʢ ʧʠʪʘʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʥʝ ʤʝʥʝʝ 10ʂ ʩ 

ʫʯʝʪʦʤ, ʯʪʦʙʳ ʵʪʠ ʧʦʜʪʷʞʢʠ ʥʝ ʚʣʠʷʣʠ ʥʘ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ. 

1986ɺɽ91
JTAG/SW

ʘʜʘʧʪʝʨ

ʇʨʦʛʨʘʤʤʥr ʝ ʩʨʝʜʩʪʚʘ 

ʦʪʣʘʜʢʠ ʧʨʠʣʦʞʝʥʠʡ

RESET

TRST

TCK

TMS

TDI

TDO

1
0

0
ʂ

1
0

0
ʂ

1
0

0
ʂ

1
0

0
ʂ

1
0

0
ʂ

1
0

0
ʂ

Ucc

 
ʈʠʩʫʥʦʢ 14. ʉʭʝʤʘ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ 

 

ɺ ʦʪʣʘʜʦʯʥʦʤ ʨʝʞʠʤʝ ʤʦʞʥʦ: 

¶ ʩʪʠʨʘʪʴ, ʟʘʧʠʩʳʚʘʪʴ, ʩʯʠʪʳʚʘʪʴ ʚʥʫʪʨʝʥʥʶʶ Flash-ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ; 

¶ ʩʯʠʪʳʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʆɿʋ, ʧʝʨʠʬʝʨʠʠ; 

¶ ʚʳʧʦʣʥʷʪʴ ʧʨʦʛʨʘʤʤʫ ʚ ʧʦʰʘʛʦʚʦʤ ʨʝʞʠʤʝ; 

¶ ʟʘʧʫʩʢʘʪʴ ʧʨʦʛʨʘʤʤʫ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ; 

¶ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʧʦ ʪʦʯʢʘʤ ʦʩʪʘʥʦʚʢʠ; 

¶ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʝʨʝʤʝʥʥʳʝ ʚʳʧʦʣʥʷʝʤʦʡ ʧʨʦʛʨʘʤʤʳ; 

¶ ʧʨʦʚʦʜʠʪʴ ʪʨʘʩʩʠʨʦʚʢʫ ʭʦʜʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʚʳʚʦʜʳ ʠʥʪʝʨʬʝʡʩʘ JTAG/SW ʧʝʨʝʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʚʳʚʦʜʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʳʚʘʝʪ ʊʘʙʣʠʮʘ 12. 

 

ʊʘʙʣʠʮʘ 12 ï ʇʝʨʝʦʧʨʝʜʝʣʝʥʠʝ ʚʳʚʦʜʦʚ ʠʥʪʝʨʬʝʡʩʘ JTAG/SW 

ɺʳʚʦʜ JTAG/SW  ɺʳʚʦʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʆʧʠʩʘʥʠʝ 

JTAG_A 

 TRST  PB4/JA_TRST ɺ ʢʘʯʝʩʪʚʝ ʚʳʚʦʜʦʚ ʠʥʪʝʨʬʝʡʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚʳʚʦʜʳ ʧʦʨʪʘ B, ʩʦʚʤʝʱʝʥʥʳʝ ʩ ʚʳʚʦʜʘʤʠ 

ʜʘʥʥʳʭ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ, ʚʳʚʦʜʘʤʠ 

ʪʘʡʤʝʨʘ 3, ʚʳʚʦʜʘʤʠ UART1, UART2 ʠ 

CAN1, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠ ʦʪʣʘʜʢʝ 

ʟʘʧʨʝʱʝʥʦ 

 TCK  PB2/JA_TCK 

 TMS  PB1/JA_TMS 

 TDI  PB3/JA_TDI 

 TDO  PB0/JA_TDO 

JTAG_B 

 TRST  PD2/JB_TRST ɺ ʢʘʯʝʩʪʚʝ ʚʳʚʦʜʦʚ ʠʥʪʝʨʬʝʡʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚʳʚʦʜʳ ʧʦʨʪʘ D, ʩʦʚʤʝʱʝʥʥʳʝ ʩ ʢʘʥʘʣʘʤʠ 

ɸʎʇ, ʚʳʚʦʜʘʤʠ ʢʘʥʘʣʦʚ ʊʘʡʤʝʨʘ 1 ʠ 3, 

UART2 ʠ SSP2, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠ 

ʦʪʣʘʜʢʝ ʟʘʧʨʝʱʝʥʦ 

 TCK  PD1/JB_TCK 

 TMS  PD0/JB_TMS 

 TDI  PD3/JB_TDI 

 TDO  PD4/JB_TDO 
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8.1 UART ʟʘʛʨʫʟʯʠʢ 

ɺ ʨʝʞʠʤʝ UART ʟʘʛʨʫʟʯʠʢʘ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʝʨʠʬʝʨʠʡʥʳʡ ʤʦʜʫʣʴ UART2, 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ, ʥʦ ʨʘʟʣʠʯʥʳʝ ʧʦʨʪʳ ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʳʚʘʝʪ  

ʊʘʙʣʠʮʘ 13. 

 

ʊʘʙʣʠʮʘ 13 ï ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʦʨʪ rʚʚʦʜʘ/ʚʳʚʦʜʘ UART ʟʘʛʨʫʟʯʠʢʦʤ 

ʈʝʞʠʤ MODE[2:0] TX RX 

101 PD[1] PD[0] 

110 PF[1] PF[0] 

ɼʘʥʥʳʝ ʨʝʞʠʤʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʘʪʦʯʥʳʡ ʥʘʙʦʨ ʦʧʝʨʘʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʟʘʧʠʩʠ ʚ 

ʆɿʋ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʛʨʘʤʤʳ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʛʨʘʤʤʘʪʦʨʘ Flash-ʧʘʤʷʪʠ), ʚʝʨʠʬʠʢʘʮʠʠ ʝʝ ʠ 

ʟʘʧʫʩʢʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ 

ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ. ʇʦʤʠʤʦ ʜʦʩʪʫʧʘ ʢ ʆɿʋ, ʤʦʞʝʪ ʙʪrʴ ʦʩʫʱʝʩʪʚʣʝʥ ʜʦʩʪʫʧ ʠ ʢ ʜʨʫʛʠʤ 

ʘʜʨʝʩʥʳʤ ʜʠʘʧʘʟʦʥʘʤ (EEPROM, ROM, ʇʝʨʠʬʝʨʠʷ). 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ UART2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʫʪʨʝʥʥʠʡ RC-ʛʝʥʝʨʘʪʦʨ 

HSI ʩ ʯʘʩʪʦʪʦʡ 8 ʄɻʮ. ʊʘʢ ʢʘʢ ʠʤʝʝʪʩʷ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪʳ HSI, ʪʦ ʪʨʝʙʫʝʪʩʷ ʵʪʘʧ 

ʧʦʜʙʦʨʘ ʟʥʘʯʝʥʠʷ ʜʝʣʠʪʝʣʷ ʯʘʩʪʦʪʳ UART2 ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

8.1.1 ʇʘʨʘʤʝʪʨʳ ʩʚʷʟʠ ʧʦ UART 

ɼʣʷ ʩʚʷʟʠ ʧʦ UART ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ ʩʚʷʟʠ: 

¶ ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ï 9600 ɹʦʜ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʙʠʪ ʜʘʥʥʳʭ ï 8; 

¶ ʯʝʪʥʦʩʪʴ ï ʥʝʪ; 

¶ ʢʦʣʠʯʝʩʪʚʦ Stop ʙʠʪ ï 1; 

¶ ʟʘʛʨʫʟʯʠʢ ʥʝ ʠʩʧʦʣʴʟʫʝʪ FIFO UART2; 

¶ ʟʘʛʨʫʟʯʠʢ ʚʩʝʛʜʘ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ Slave, ʘ ʚʥʝʰʥʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʜʘʶʱʝʝ 

ʢʦʤʘʥʜʳ, ï ʚ ʢʘʯʝʩʪʚʝ Master; 

¶ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʤʣʘʜʰʠʤ ʙʠʪʦʤ ʚʧʝʨʝʜ. 

8.1.2 ʇʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʧʦ UART 

ʇʦʩʣʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʧʦʜʘʶʱʠʤ ʢʦʤʘʥʜʳ (Master), ʟʘʛʨʫʟʯʠʢ 

ʧʝʨʝʭʦʜʠʪ ʚ ʜʠʩʧʝʪʯʝʨ ʢʦʤʘʥʜ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʰʥʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜʳ: 

ʊʘʙʣʠʮʘ 14 ï ʂʦʤʘʥʜʳ UART ʟʘʛʨʫʟʯʠʢʘ 

ʂʦʤʘʥʜʘ ʂʦʜ ASCII 
ʉʠʤʚʦʣ 

ʆʧʠʩʘʥʠʝ 

CMD_SYNC 0x00   ʇʫʩʪʘʷ ʢʦʤʘʥʜʘ.  

ɿʘʛʨʫʟʯʠʢ ʝʝ ʧʨʠʥʠʤʘʝʪ, ʥʦ ʥʠʯʝʛʦ ʧʦ ʥʝʡ ʥʝ ʜʝʣʘʝʪ 

CMD_CR 0x0D  ɺʳʜʘʯʘ ʧʨʠʛʣʘʰʝʥʠʷ Master-ʫ 

CMD_BAUD 0x42  'B' ʋʩʪʘʥʦʚʢʘ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ 

CMD_LOAD 0x4C 'L' ɿʘʛʨʫʟʢʘ ʤʘʩʩʠʚʘ ʙʘʡʪ 

CMD_VFY 0x59  'Y' ɺʳʜʘʯʘ ʤʘʩʩʠʚʘ ʙʘʡʪ 

CMD_RUN 0x52  'R' ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 
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8.1.3 ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʩ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ 

ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʅʘ ʵʪʘʧʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ (Master) ʚʳʚʦʜ Rx ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʚʭʦʜ. Master ʧʦʩʪʦʷʥʥʦ ʧʦʩʳʣʘʝʪ ʚ ʢʘʥʘʣ ʩʠʥʭʨʦʩʠʤʚʦʣ ï 0. ɿʘʛʨʫʟʯʠʢ ʧʦʜʩʪʨʘʠʚʘʝʪ ʩʚʦʶ 

ʩʢʦʨʦʩʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʦʙʤʝʥʘ. ʂʘʢ ʪʦʣʴʢʦ ɿʘʛʨʫʟʯʠʢ 

ʥʘʩʪʨʦʠʣ ʩʢʦʨʦʩʪʴ, ʦʥ ʧʝʨʝʭʦʜʠʪ ʚ ʜʠʩʧʝʪʯʝʨ ʢʦʤʘʥʜ ʠ ʚʳʜʘʝʪ ʧʨʠʛʣʘʰʝʥʠʝ (3 ʙʘʡʪʘ 0x0D 

(ʧʝʨʝʚʦʜ ʩʪʨʦʢʠ), 0x0A (ʚʦʟʚʨʘʪ ʢʘʨʝʪʢʠ), 0x3E ('>'),) Master-ʫ.  

Master ʟʘʚʝʨʰʘʝʪ ʚʳʜʘʯʫ ʩʠʥʭʨʦʩʠʤʚʦʣʦʚ ʠ, ʪʝʧʝʨʴ, ʤʦʞʝʪ ʧʦʜʘʚʘʪʴ ʢʦʤʘʥʜʳ ʩʦʛʣʘʩʥʦ 

ʧʨʦʪʦʢʦʣʫ ʦʙʤʝʥʘ. 

 

8.1.4 ʂʦʤʘʥʜʘ CMD_SYNC 

ʇʫʩʪʘʷ ʢʦʤʘʥʜʘ.  

ɿʘʛʨʫʟʯʠʢ (Slave) ʝʝ ʧʨʠʥʠʤʘʝʪ, ʥʦ ʥʠʯʝʛʦ ʧʦ ʥʝʡ ʥʝ ʜʝʣʘʝʪ. ʂʦʜ ʢʦʤʘʥʜʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʠʤʚʦʣʫ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

ʊʘʙʣʠʮʘ 15 ï ʂʦʤʘʥʜʘ CMD_SYNC 

ʂʦʜ ʢʦʤʘʥʜʳ CMD_SYNC = 0x00 

ASCII ʩʠʤʚʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜʫ 

ʢʦʤʘʥʜʳ 

ʥʝʪ 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 0 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ:  

Master ɺʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_SYNC Slave ɽʩʣʠ ʢʦʤʘʥʜʘ ʧʨʠʥʷʪʘ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ 

ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠʣʠ ERR_CMD ʠ 

ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ 

 

8.1.5 ʂʦʤʘʥʜʘ CMD_CR 

ɺʳʜʘʯʘ ʧʨʠʛʣʘʰʝʥʠʷ Master-ʫ 

ʊʘʙʣʠʮʘ 16 ï ʂʦʤʘʥʜʘ CMD_CR 

ʂʦʜ ʢʦʤʘʥʜʳ CMD_CR = 0x0D 

ASCII ʩʠʤʚʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜʫ 

ʢʦʤʘʥʜʳ 

ʥʝʪ 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 0 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ:  

Master ɺʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_CR Slave ɽʩʣʠ ʢʦʤʘʥʜʘ ʧʨʠʥʷʪʘ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ 

ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠʣʠ ERR_CMD ʠ 

ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ.  

ɺʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_CR.  

ɺʳʜʘʝʪ ʢʦʜ 0x0A  

ɺʳʜʘʝʪ ʢʦʜ 0x3E (ASCII ʩʠʤʚʦʣ '>') 

 

8.1.6 ʂʦʤʘʥʜʘ CMD_BAUD 

ʋʩʪʘʥʦʚʢʘ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ 
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ʊʘʙʣʠʮʘ 17 ï ʂʦʤʘʥʜʘ CMD_BAUD 

 

 

CMD_BAUD = 0x42 

ASCII ʩʠʤʚʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜʫ 

ʢʦʤʘʥʜʳ 

'B' 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 1 

ʇʘʨʘʤʝʪʨ ʅʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ [ɹʦʜ] 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ:  

Master ɺʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_BAUD Slave ɽʩʣʠ ʢʦʤʘʥʜʘ ʧʨʠʥʷʪʘ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ 

ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠʣʠ ERR_CMD ʠ 

ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ 

Master ɺʳʜʘʝʪ ʧʘʨʘʤʝʪʨ ɽʩʣʠ ʧʘʨʘʤʝʪʨ ʧʨʠʥʷʪ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ ʚʳʜʘʝʪ ʢʦʜ 

ʦʰʠʙʢʠ ERR_CHN ʠʣʠ ERR_BAUD ʠ ʟʘʚʝʨʰʘʝʪ 

ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ.  

ɺʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_BAUD.  

ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ 

 

8.1.7 ʂʦʤʘʥʜʘ CMD_LOAD 

ɿʘʛʨʫʟʢʘ ʤʘʩʩʠʚʘ ʙʘʡʪ ʚ ʧʘʤʷʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

ʊʘʙʣʠʮʘ 18 ï ʂʦʤʘʥʜʘ CMD_LOAD 

ʂʦʜ ʢʦʤʘʥʜʳ CMD_LOAD = 0x4C 

ASCII ʩʠʤʚʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜʫ 

ʢʦʤʘʥʜʳ 

'L' 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 2 

ʇʘʨʘʤʝʪʨ 1. ɸʜʨʝʩ ʧʘʤʷʪʠ ʧʨʠʝʤʥʠʢʘ ʜʘʥʥʳʭ 

ʇʘʨʘʤʝʪʨ 2. ʈʘʟʤʝʨ ʤʘʩʩʠʚʘ ʚ ʙʘʡʪʘʭ 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ:  

Master ɺʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_LOAD Slave ɽʩʣʠ ʢʦʤʘʥʜʘ ʧʨʠʥʷʪʘ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ 

ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠʣʠ ERR_CMD ʠ 

ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ. 

Master ɺʳʜʘʝʪ ʧʘʨʘʤʝʪʨ 1. Slave ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʥʷʪ ʩ 

ʦʰʠʙʢʘʤʠ, ʪʦ ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠ 

ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ 

Master ɺʳʜʘʝʪ ʧʘʨʘʤʝʪʨ 2. Slave ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʥʷʪ ʩ 

ʦʰʠʙʢʘʤʠ, ʪʦ ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠ 

ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ. ɺʳʜʘʝʪ 

ʢʦʜ ʢʦʤʘʥʜʳ CMD_LOAD 

Master ɺʳʜʘʝʪ ʤʘʩʩʠʚ ʙʘʡʪ ʤʣʘʜʰʠʤ 

ʙʘʡʪʦʤ ʚʧʝʨʝʜ 

Slave ʇʨʠʥʠʤʘʝʪ ʤʘʩʩʠʚ ʙʘʡʪ. ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʙʘʡʪ ʧʨʠʥʷʪ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ 

ERR_CHN ʠ ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ 

ʢʦʤʘʥʜʳ, ʥʝ ʜʦʞʠʜʘʷʩʴ ʦʢʦʥʯʘʥʠʷ ʧʨʠʥʷʪʠʷ 

ʚʩʝʛʦ ʤʘʩʩʠʚʘ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʨʠʥʷʪʠʷ ʤʘʩʩʠʚʘ 

ʚʳʜʘʝʪ ʢʦʜ ʦʪʚʝʪʘ REPLY_OK = 0x4B ('K') 

 

8.1.8 ʂʦʤʘʥʜʘ CMD_VFY 

ɺʳʜʘʯʘ ʤʘʩʩʠʚʘ ʙʘʡʪ ʠʟ ʧʘʤʷʪʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 
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ʊʘʙʣʠʮʘ 19 ï ʂʦʤʘʥʜʘ CMD_VFY 

ʂʦʜ ʢʦʤʘʥʜʳ CMD_VFY = 0x59 

ASCII ʩʠʤʚʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜʫ 

ʢʦʤʘʥʜʳ 

'Y' 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 2 

ʇʘʨʘʤʝʪʨ 1 ɸʜʨʝʩ ʧʘʤʷʪʠ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

ʇʘʨʘʤʝʪʨ 2 ʈʘʟʤʝʨ ʤʘʩʩʠʚʘ ʚ ʙʘʡʪʘʭ 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ:  

Master ɺʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_VFY Slave ɽʩʣʠ ʢʦʤʘʥʜʘ ʧʨʠʥʷʪʘ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ 

ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠʣʠ ERR_CMD ʠ 

ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ 

Master ɺʳʜʘʝʪ ʧʘʨʘʤʝʪʨ 1 Slave ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʥʷʪ ʩ 

ʦʰʠʙʢʘʤʠ, ʪʦ ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠ 

ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ 

Master ɺʳʜʘʝʪ ʧʘʨʘʤʝʪʨ 2 Slave ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʥʷʪ ʩ 

ʦʰʠʙʢʘʤʠ, ʪʦ ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠ 

ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ. ɺʳʜʘʝʪ 

ʢʦʜ ʢʦʤʘʥʜʳ CMD_VFY. ɺʳʜʘʝʪ ʤʘʩʩʠʚ ʙʘʡʪ 

ʤʣʘʜʰʠʤ ʙʘʡʪʦʤ ʚʧʝʨʝʜ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʝʨʝʜʘʯʠ 

ʤʘʩʩʠʚʘ ʚʳʜʘʝʪ ʢʦʜ ʦʪʚʝʪʘ REPLY_OK = 0x4B 

('K') 

 

8.1.9 ʂʦʤʘʥʜʘ CMD_RUN 

ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ. 

ʊʘʙʣʠʮʘ 20 ï ʂʦʤʘʥʜʘ CMD_RUN 

ʂʦʜ ʢʦʤʘʥʜʳ CMD_RUN = 0x52 

ASCII ʩʠʤʚʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜʫ 

ʢʦʤʘʥʜʳ 

'R' 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 1 

ʇʘʨʘʤʝʪʨ. ɸʜʨʝʩ ʪʘʙʣʠʮʳ ʚʝʢʪʦʨʦʚ ʟʘʛʨʫʞʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ:  

Master ɺʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_RUN. Slave ɽʩʣʠ ʢʦʤʘʥʜʘ ʧʨʠʥʷʪʘ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ 

ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠʣʠ ERR_CMD ʠ 

ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ 

Master ɺʳʜʘʝʪ ʧʘʨʘʤʝʪʨ. ɽʩʣʠ ʧʘʨʘʤʝʪʨ ʧʨʠʥʷʪ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ ʚʳʜʘʝʪ ʢʦʜ 

ʦʰʠʙʢʠ ERR_CHN ʠ ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ 

ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ. ɺʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ 

CMD_RUN. ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ MSP ʠ PC 

ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ ʚʝʢʪʦʨʦʚ (NVIC ʥʝ 

ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ) ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, Slave 

ʟʘʚʝʨʰʘʝʪ ʩʚʦʝ ʚʳʧʦʣʥʝʥʠʝ 
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8.1.10 ʇʨʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 

ʇʘʨʘʤʝʪʨʳ ʢʦʤʘʥʜ ï ʵʪʦ 4-ʭ ʙʘʡʪʥʳʝ ʯʠʩʣʘ.  

ʇʘʨʘʤʝʪʨʳ ʧʝʨʝʜʘʶʪʩʷ ʤʣʘʜʰʠʤ ʙʘʡʪʦʤ ʚʧʝʨʝʜ. 

ɺ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʟʘʧʨʝʱʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʠʩʣʦ 0xFFFFFFFF. 

ɽʩʣʠ ʧʨʠ ʧʨʠʝʤʝ ʧʘʨʘʤʝʪʨʘ ʦʙʥʘʨʫʞʝʥʘ ʘʧʧʘʨʘʪʥʘʷ ʦʰʠʙʢʘ (UART ʫʩʪʘʥʦʚʠʣ ʚ '1' ʢʘʢʦʡ-

ʣʠʙʦ ʠʟ ʬʣʘʛʦʚ ʦʰʠʙʢʠ), ʪʦ ʧʨʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʧʨʝʢʨʘʱʘʝʪʩʷ.  

ɸʥʘʣʠʟ ʚʩʝʭ ʚʠʜʦʚ ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʜʘʯʝʡ ʧʘʨʘʤʝʪʨʦʚ, ʟʘʛʨʫʟʯʠʢ ʧʨʦʠʟʚʦʜʠʪ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ. 

 

8.1.11 ʉʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ 

ʉʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ ï ʵʪʦ 2-ʭ ʙʘʡʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦʣʦʚ. ʇʝʨʚʳʡ ʩʠʤʚʦʣ 

ʚʩʝʛʜʘ 0x45 ('E'). ɺʪʦʨʦʡ ʩʠʤʚʦʣ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʦʰʠʙʢʠ. 

ʇʦʩʣʝ ʚʳʜʘʯʠ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʝ ʟʘʛʨʫʟʯʠʢ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʦʞʠʜʘʥʠʷ ʩʣʝʜʫʶʱʝʡ 

ʢʦʤʘʥʜʳ, ʧʦʵʪʦʤʫ Master ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʪʘʢʦʛʦ ʩʦʦʙʱʝʥʠʷ ʜʦʣʞʝʥ ʧʨʝʢʨʘʪʠʪʴ ʧʝʨʝʜʘʯʫ ʙʘʡʪ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʝ. 

ʇʦʩʣʝ ʧʨʠʥʷʪʠʷ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʝ Master ʜʦʣʞʝʥ ʧʦʜʘʚʘʪʴ ʢʦʤʘʥʜʫ CMD_CR ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʪ ʢʦʨʨʝʢʪʥʳʡ ʦʪʚʝʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʪʦʡ ʢʦʤʘʥʜʝ. 

ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ: ERR_CHN, ERR_CMD, ERR_BAUD  

 

ʆʰʠʙʢʘ ERR_CHN 

ɸʧʧʘʨʘʪʥʘʷ ʦʰʠʙʢʘ UART. 

ʂʦʜ ʦʰʠʙʢʠ 0x69 ('i'). 

ɺʳʜʘʝʪʩʷ, ʝʩʣʠ UART ʫʩʪʘʥʦʚʠʣ ʚ '1' ʦʜʠʥ ʠʟ ʘʧʧʘʨʘʪʥʳʭ ʬʣʘʛʦʚ ʦʰʠʙʢʠ ʧʨʠ ʧʨʠʝʤʝ 

ʦʯʝʨʝʜʥʦʛʦ ʙʘʡʪʘ. 

 

ʆʰʠʙʢʘ ERR_CMD 

ʇʨʠʥʷʪʘ ʥʝʠʟʚʝʩʪʥʘʷ ʢʦʤʘʥʜʘ. 

ʂʦʜ ʦʰʠʙʢʠ 0x63 ('c'). 

ɺʳʜʘʝʪʩʷ ʜʠʩʧʝʪʯʝʨʦʤ ʢʦʤʘʥʜ, ʝʩʣʠ ʧʨʠʥʷʪ ʥʝʠʟʚʝʩʪʥʳʡ ʢʦʜ ʢʦʤʘʥʜʳ. 

 

ʆʰʠʙʢʘ ERR_BAUD 

ʇʨʠʥʷʪʘ ʥʝʠʟʚʝʩʪʥʘʷ ʢʦʤʘʥʜʘ. 

ʂʦʜ ʦʰʠʙʢʠ 0x62 ('b'). 

ɺʳʜʘʝʪʩʷ ʜʠʩʧʝʪʯʝʨʦʤ ʢʦʤʘʥʜ, ʝʩʣʠ ʧʦ ʧʨʠʥʷʪʦʤʫ ʦʪ Master-ʘ ʟʥʘʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ 

ʥʝʚʦʟʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʢʦʨʨʝʢʪʥʦʝ ʟʥʘʯʝʥʠʝ ʜʝʣʠʪʝʣʷ ʯʘʩʪʦʪʳ UART. 
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9 ʂʦʥʪʨʦʣʣʝʨ Flash-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ MDR_EEPROM 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʦʜʝʨʞʠʪ ʚʩʪʨʦʝʥʥʫʶ Flash-ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʩ ʦʙʲʝʤʦʤ 128 ʂʙʘʡʪ 

ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʠ 4 ʂʙʘʡʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʤʷʪʠ.  

ɺ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ (ʙʠʪ CON = 0, ʨʝʛʠʩʪʨ EEPROM_CMD) ʜʦʩʪʫʧʥʘ ʦʩʥʦʚʥʘʷ ʧʘʤʷʪʴ 

ʧʨʦʛʨʘʤʤ ʯʝʨʝʟ ʩʠʩʪʝʤʥʳʝ ʰʠʥʳ I Code ʠ D code ʜʣʷ ʚʳʙʦʨʢʠ ʠʥʩʪʨʫʢʮʠʡ ʠ ʜʘʥʥʳʭ ʢʦʜʘ 

ʧʨʦʛʨʘʤʤʳ.  

ɺ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʙʠʪ CON = 1, ʨʝʛʠʩʪʨ ɽEPROM_CMD) ʦʩʥʦʚʥʘʷ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʤʷʪʴ ʜʦʩʪʫʧʥʳ ʢʘʢ ʧʝʨʠʬʝʨʠʡʥrʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʥʫʞʜ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʠʣʦʞʝʥʠʷ. ɺ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʦʣʞʝʥ 

ʚʳʧʦʣʥʷʪʴʩʷ ʠʟ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ ʠʣʠ ʆɿʋ. ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʠʟ Flash-

ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ.  

9.1 ʈʘʙʦʪʘ Flash-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʚ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ 

ʉʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʚʦ Flash-ʧʘʤʷʪʴ ʦʛʨʘʥʠʯʝʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 40 ʥʩ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʜʘʯʘ ʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠʟ Flash-ʧʘʤʷʪʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʯʘʩʪʦʪʦʡ ʥʝ ʙʦʣʝʝ 25 ʄɻʮ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ ʤʦʛʣʦ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʙʦʣʴʰʠʭ ʯʘʩʪʦʪʘʭ, ʚ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ʨʝʘʣʠʟʫʝʪʩʷ Flash-ʧʘʤʷʪʴ ʩ ʬʠʟʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 8ʂ ʥʘ 128 ʨʘʟʨʷʜʦʚ  

(4 ʩʝʢʪʦʨʘ 8ʂ ʥʘ 32 ʨʘʟʨʷʜʘ). ɼʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʦʚ ʯʝʨʝʜʫʶʪʩʷ ʚ ʣʠʥʝʡʥʦʤ ʘʜʨʝʩʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ 40 ʥʩ ʠʟ Flash-ʧʘʤʷʪʠ ʠʟʚʣʝʢʘʝʪʩʷ 16 ʙʘʡʪ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʢʦʜʠʨʦʚʘʥʦ ʦʪ 4 ʜʦ 8 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʧʨʦʮʝʩʩʦʨʘ. ʀ ʧʦʢʘ ʷʜʨʦ ʚʳʧʦʣʥʷʝʪ 

ʵʪʠ ʠʥʩʪʨʫʢʮʠʠ, ʠʟ ʧʘʤʷʪʠ ʠʟʚʣʝʢʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʦʨʮʠʷ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʢʪʦʚʘʷ 

ʯʘʩʪʦʪʘ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʯʘʩʪʦʪʫ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʧʘʤʷʪʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʠ ʣʠʥʝʡʥʦʤ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ.  

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʝʨʝʭʦʜʦʚ ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ, ʢʦʛʜʘ ʠʟ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʥʝ 

ʚʳʙʨʘʥʳ ʥʫʞʥʳʝ ʠʥʩʪʨʫʢʮʠʠ, ʚʦʟʥʠʢʘʝʪ ʧʘʫʟʘ ʚ ʥʝʩʢʦʣʴʢʦ ʪʘʢʪʦʚ ʧʨʦʮʝʩʩʦʨʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʜʘʥʥʳʝ ʫʩʧʝʣʠ ʩʯʠʪʘʪʴʩʷ ʠʟ Flash. ʏʠʩʣʦ ʪʘʢʪʦʚ ʧʘʫʟʳ ʟʘʚʠʩʠʪ ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ ʧʨʦʮʝʩʩʦʨʘ; 

ʪʘʢ ʧʨʠ ʨʘʙʦʪʝ ʩ ʯʘʩʪʦʪʦʡ ʥʠʞʝ 25 ʄɻʮ ʧʘʫʟʘ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ Flash-ʧʘʤʷʪʴ ʫʩʧʝʚʘʝʪ 

ʚʳʜʘʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ ʟʘ ʦʜʠʥ ʪʘʢʪ, ʧʨʠ ʯʘʩʪʦʪʝ ʦʪ 25 ʜʦ 50 ʄɻʮ ʪʨʝʙʫʝʪʩʷ ʦʜʠʥ ʪʘʢʪ ʧʘʫʟʳ, ʠ 

ʪʘʢ ʜʘʣʝʝ. ʏʠʩʣʦ ʪʘʢʪʦʚ ʧʘʫʟʳ ʟʘʜʘʝʪʩʷ ʚ ʨʝʛʠʩʪʨʝ EEPROM_CMD ʙʠʪʘʤʠ Delay[2:0]. ʊʘʙʣʠʮʘ 

21 ʧʦʢʘʟʳʚʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦʡ ʧʘʫʟʳ ʜʣʷ ʨʘʙʦʪʳ Flash-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ. 

ʊʘʙʣʠʮʘ 21 ï ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʘʫʟʘ ʜʣʷ ʨʘʙʦʪʳ Flash-ʧʘʤʷʪʠ 

Delay[2:0] ʊʘʢʪʦʚ ʧʘʫʟʳ ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ʇʨʠʤʝʯʘʥʠʝ 

0x00  0 ɼʦ 25 ʄɻʮ  

0x01  1 ɼʦ 50 ʄɻʮ  

0x02  2 ɼʦ 75 ʄɻʮ  

0x03  3 ɼʦ 100 ʄɻʮ ʈʘʙʦʪʘ ʤʠʢʨʦʩʭʝʤʳ ʩ ʯʘʩʪʦʪʦʡ ʙʦʣʝʝ 80 ʄɻʮ 

ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ 

0x04  4 ɼʦ 125 ʄɻʮ ʋʩʪʘʥʦʚʣʝʥʦ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʦʩʣʝ ʩʙʨʦʩʘ 

0x05  5 ɼʦ 150 ʄɻʮ  

0ʭ06 6 ɼʦ 175 ʄɻʮ  

0ʭ07 7 ɼʦ 200 ʄɻʮ  

 

ʏʠʩʣʦ ʪʘʢʪʦʚ ʧʘʫʟʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦ ʤʦʤʝʥʪʘ ʧʦʚʳʰʝʥʠʷ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ ʠʣʠ ʧʦʩʣʝ 

ʩʥʠʞʝʥʠʷ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ. 
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9.2 ʈʘʙʦʪʘ Flash-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʚ ʨʝʞʠʤʝ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ɺ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Flash-ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʥʝ ʤʦʞʝʪ ʚʳʜʘʚʘʪʴ ʠʥʩʪʨʫʢʮʠʠ ʠ 

ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʦʨʫ, ʧʦʵʪʦʤʫ ʧʝʨʝʚʦʜ ʧʘʤʷʪʠ ʚ ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʫʩʪʘʥʦʚʢʘ 

ʙʠʪʘ CON = 1) ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʦʡ, ʠʩʧʦʣʥʷʝʤʦʡ ʠʟ ʧʘʤʷʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ 

ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ, ʠʣʠ ʆɿʋ. ʇʝʨʝʜ ʧʝʨʝʚʦʜʦʤ ʧʘʤʷʪʠ ʚ ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʝʛʠʩʪʨ EEPROM_KEY ʟʘʧʠʩʘʪʴ ʢʦʤʙʠʥʘʮʠʶ 0x8AAA 5551. 

ɺ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʢʘʢ ʩ ʦʩʥʦʚʥʦʡ (ʙʠʪ IFREN 

= 0, ʨʝʛʠʩʪʨ EEPROM_CMD), ʪʘʢ ʠ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ (ʙʠʪ IFREN = 1) ʧʘʤʷʪʴʶ: 

¶ ʩʪʠʨʘʥʠʝ ʚʩʝʡ ʧʘʤʷʪʠ; 

¶ ʩʪʠʨʘʥʠʝ ʩʪʨʘʥʠʮʳ ʧʘʤʷʪʠ ʨʘʟʤʝʨʦʤ 4 ʂʙʘʡʪ; 

¶ ʟʘʧʠʩʴ 32-ʭ ʙʠʪʥʦʛʦ ʩʣʦʚʘ ʚ ʧʘʤʷʪʴ; 

¶ ʯʪʝʥʠʝ 32-ʭ ʙʠʪʥʦʛʦ ʩʣʦʚʘ ʠʟ ʧʘʤʷʪʠ. 
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ʈʠʩʫʥʦʢ 15.  ʉʪʨʫʢʪʫʨʘ ʧʘʤʷʪʠ Flash 

9.2.1 ʉʪʠʨʘʥʠʝ ʚʩʝʡ ʧʘʤʷʪʠ 

ʉʪʠʨʘʥʠʝ ʚʩʝʡ ʧʘʤʷʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 4 ʵʪʘʧʘ: 

1 ʵʪʘʧ - ʩʪʠʨʘʥʠʝ Sector_A ʜʣʷ ʚʩʝʡ ʧʘʤʷʪʠ; 

2 ʵʪʘʧ - ʩʪʠʨʘʥʠʝ Sector_B ʜʣʷ ʚʩʝʡ ʧʘʤʷʪʠ; 
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3 ʵʪʘʧ - ʩʪʠʨʘʥʠʝ Sector_C ʜʣʷ ʚʩʝʡ ʧʘʤʷʪʠ; 

4 ʵʪʘʧ - ʩʪʠʨʘʥʠʝ Sector_D ʜʣʷ ʚʩʝʡ ʧʘʤʷʪʠ. 

ʉʪʠʨʘʥʠʝ ʦʜʥʦʛʦ ʩʝʢʪʦʨʘ ʧʘʤʷʪʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʣʷ 

ʩʪʠʨʘʥʠ ̫ʦʜʥʦʛʦ ʩʝʢʪʦʨʘ ʧʘʤʷʪʠ ʥʘʜʦ ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ ʚ ʙʠʪ IFREN (1 ï ʜʣʷ 

ʦʩʥʦʚʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʤʷʪʠ ʠ 0 ï ʜʣʷ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ), ʠ ʥʦʤʝʨ ʩʝʢʪʦʨʘ 

EEPROM_ADR[3:2] (00 ï Sector_A, 01 ï Sector_B, 10 ï Sector_C ʠ 11 ï Sector_D) ʟʘʪʝʤ 

ʫʩʪʘʥʦʚʠʪʴ ʙʠʪʳ XE, MAS1 ʠ ERASE ʚ ʝʜʠʥʠʮʫ, ʠ ʩʧʫʩʪʷ ʚʨʝʤʷ tnvs = 5 ʤʢʩ ʫʩʪʘʥʦʚʠʪʴ ʙʠʪ 

NVSTR ʚ ʝʜʠʥʠʮʫ. ʇʦʣʥʦʝ ʩʪʠʨʘʥʠʝ ʧʘʤʷʪʠ ʜʣʠʪʩʷ ʚʨʝʤʷ tme = 40 ʤʩ. ʉʧʫʩʪʷ ʵʪʦ ʚʨʝʤʷ 

ʥʝʦʙʭʦʜʠʤʦ ʦʯʠʩʪʠʪʴ ʙʠʪ ERASE, ʠ ʩʧʫʩʪʷ ʚʨʝʤʷ tnvh1 = 100 ʤʢʩ ʦʯʠʩʪʠʪʴ ʙʠʪʳ XE, MAS1 ʠ 

NVSTR. ʇʦʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʩ ʧʘʤʷʪʴ ʁʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʧʫʩʪʷ ʚʨʝʤʷ trcv = 1 ʤʢʩ. 

ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʪʠʨʘʥʠʷ ʧʘʤʷʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʘʣʝʝ (ʩʤ. ʈʠʩʫʥʦʢ 16). ʇʨʠ ʩʪʠʨʘʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʙʣʘʩʪʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʠʨʘʝʪʩʷ ʠ ʦʩʥʦʚʥʘʷ. ɼʣʷ ʩʪʠʨʘʥʠʷ ʚʩʝʡ ʧʘʤʷʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʪʠʨʘʥʠʝ ʚʩʝʭ ʩʝʢʪʦʨʦʚ ʧʘʤʷʪʠ. 
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ʈʠʩʫʥʦʢ 16.   ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʪʠʨʘʥʠʷ ʧʘʤʷʪʠ 

 

9.2.2 ʉʪʠʨʘʥʠʝ ʙʘʥʢʘ ʧʘʤʷʪʠ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ ʨʘʟʤʝʨʦʤ 4 ʂʙʘʡʪ 

ʉʪʠʨʘʥʠʝ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 4 ʵʪʘʧʘ: 

1 ʵʪʘʧ - ʩʪʠʨʘʥʠʝ Sector_A ʜʣʷ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ; 

2 ʵʪʘʧ - ʩʪʠʨʘʥʠʝ Sector_B ʜʣʷ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ; 

3 ʵʪʘʧ - ʩʪʠʨʘʥʠʝ Sector_C ʜʣʷ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ; 

4 ʵʪʘʧ - ʩʪʠʨʘʥʠʝ Sector_D ʜʣʷ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ. 

ʉʪʠʨʘʥʠʝ ʦʜʥʦʛʦ ʩʝʢʪʦʨʘ ʩʪʨʘʥʠʮʳ ʧʘʤʷʪʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʩʪʠʨʘʥʠ ̫ʩʪʨʘʥʠʮʳ ʧʘʤʷʪʠ ʥʘʜʦ ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ ʚ ʙʠʪ IFREN (1 - ʜʣʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʤʷʪʠ ʠ 0 - ʜʣʷ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ), ʟʘʪʝʤ ʫʩʪʘʥʦʚʠʪʴ ʘʜʨʝʩ ʩʪʠʨʘʝʤʦʡ 

ʩʪʨʘʥʠʮʳ ʚ ʨʝʛʠʩʪʨʝ EEPROM_ADR[16:12] ʠ ʥʦʤʝʨ ʩʝʢʪʦʨʘ EEPROM_ADR[3:2] (00 ï Sector_A, 

01 ï Sector_B, 10 ï Sector_C ʠ 11 ï Sector_D) ʠ ʫʩʪʘʥʦʚʠʪʴ ʙʠʪʳ XE ʠ ERASE ʚ ʝʜʠʥʠʮʫ, ʠ 

ʩʧʫʩʪʷ ʚʨʝʤʷ tnvs = 5 ʤʢʩ ʫʩʪʘʥʦʚʠʪʴ ʙʠʪ NVSTR ʚ ʝʜʠʥʠʮʫ. ʉʪʠʨʘʥʠʝ ʩʪʨʘʥʠʮʳ ʧʘʤʷʪʠ ʜʣʠʪʩʷ 

ʚʨʝʤʷ terase = 40 ʤʩ. ʉʧʫʩʪʷ ʵʪʦ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʦʯʠʩʪʠʪʴ ʙʠʪ ERASE, ʠ ʩʧʫʩʪʷ ʚʨʝʤʷ tnvh = 

5 ʤʢʩ ʦʯʠʩʪʠʪʴ ʙʠʪʳ XE ʠ NVSTR. ʇʦʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʩ ʧʘʤʷʪʴ ʁʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʧʫʩʪʷ 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 
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ʚʨʝʤʷ trcv = 1 ʤʢʩ. ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʪʠʨʘʥʠʷ ʩʪʨʘʥʠʮʳ ʧʘʤʷʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʘʣʝʝ (ʩʤ. 

ʈʠʩʫʥʦʢ 17). ɼʣʷ ʩʪʠʨʘʥʠʷ ʚʩʝʡ ʩʪʨʘʥʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʪʠʨʘʥʠʝ ʚʩʝʭ ʩʝʢʪʦʨʦʚ 

ʩʪʨʘʥʠʮʳ. 
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ʈʠʩʫʥʦʢ 17.  ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʪʠʨʘʥʠʷ ʙʘʥʢʘ ʧʘʤʷʪʠ 

 

9.2.3 ɿʘʧʠʩʴ 32-ʭ ʙʠʪʥʦʛʦ ʩʣʦʚʘ ʚ ʧʘʤʷʪʴ 

ɿʘʧʠʩʴ ʚ ʧʘʤʷʪʴ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʟʘʧʠʩʠ ʚ ʧʘʤʷʪʴ ʥʘʜʦ 

ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ ʚ ʙʠʪ IFREN (1 ï ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʤʷʪʠ ʠ 0 ï ʜʣʷ 

ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ), ʟʘʪʝʤ ʫʩʪʘʥʦʚʠʪʴ ʘʜʨʝʩ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʧʠʩʴ, ʚ ʨʝʛʠʩʪʨʝ 

EEPROM_ADR, ʚ ʨʝʛʠʩʪʨ EEPROM_DI ʧʦʤʝʩʪʠʪʴ ʟʘʧʠʩʳʚʘʝʤʦʝ ʚ ʧʘʤʷʪʴ ʩʣʦʚʦ ʠ ʫʩʪʘʥʦʚʠʪʴ 

ʙʠʪʳ XE ʠ PROG ʚ ʝʜʠʥʠʮʫ, ʠ ʩʧʫʩʪʷ ʚʨʝʤʷ tnvs = 5 ʤʢʩ ʫʩʪʘʥʦʚʠʪʴ ʙʠʪ NVSTR ʚ ʝʜʠʥʠʮʫ. 

ʉʧʫʩʪʷ ʚʨʝʤʷ tpgs = 10 ʤʢʩ ʫʩʪʘʥʦʚʠʪʴ ʙʠʪ YE ʚ ʝʜʠʥʠʮʫ. ɿʘʧʠʩʴ ʚ ʧʘʤʷʪʴ ʜʣʠʪʩʷ ʚʨʝʤʷ  

tprog = 40 ʤʢʩ. ʉʧʫʩʪʷ ʵʪʦ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʦʯʠʩʪʠʪʴ ʙʠʪ YE, ʠ ʯʝʨʝʟ tadh = 20 ʥʩ ʫʩʪʘʥʦʚʠʪʴ 

ʥʦʚʳʡ ʘʜʨʝʩ (ʚ ʧʨʝʜʝʣʘʭ ʪʦʛʦ ʞʝ ʩʝʢʪʦʨʘ ʠ ʪʦʡ ʞʝ ʩʪʨʘʥʠʮʳ) ʠ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʘʧʠʩʠ ʚ ʜʨʫʛʫʶ 

ʷʯʝʡʢʫ ʧʘʤʷʪʠ; ʟʘʪʝʤ ʯʝʨʝʟ tads = 20 ʥʩ ʫʩʪʘʥʦʚʠʪʴ YE ʚ ʝʜʠʥʠʮʫ ʠ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʝʝ ʩʣʦʚʦ. 

ʇʨʠʤʝʯʘʥʠʝ ï ɺ ʦʜʥʦʤ ʮʠʢʣʝ ʜʦʧʫʩʢʘʝʪʩʷ ʟʘʧʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʩʝʢʪʦʨʘ ʦʜʥʦʡ 

ʩʪʨʘʥʠʮʳ. 

ɽʩʣʠ ʟʘʧʠʩʴ ʙʦʣʴʰʝ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʪʦ ʩʧʫʩʪʷ ʚʨʝʤʷ tpgh = 20 ʥʩ ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʙʠʪʘ YE 

ʥʝʦʙʭʦʜʠʤʦ ʦʯʠʩʪʠʪʴ ʙʠʪ PROG ʠ ʩʧʫʩʪʷ ʚʨʝʤʷ tnvh = 5 ʤʢʩ ʦʯʠʩʪʠʪʴ ʙʠʪʳ XE ʠ NVSTR. 

ʇʦʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʩ ʧʘʤʷʪʴ ʁʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʧʫʩʪʷ ʚʨʝʤʷ trcv = 1 ʤʢʩ. 

ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʟʘʧʠʩʠ ʧʘʤʷʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ (ʩʤ. ʈʠʩʫʥʦʢ 18). 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 
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ʈʠʩʫʥʦʢ 18.  ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʟʘʧʠʩʠ ʧʘʤʷʪʠ 

9.2.4 ʏʪʝʥʠʝ 32-ʭ ʙʠʪʥʦʛʦ ʩʣʦʚʘ ʠʟ ʧʘʤʷʪʠ 

ɺ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʜʣʷ ʯʪʝʥʠʷ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʦʩʥʦʚʥʘʷ ʧʘʤʷʪʴ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʩʪʦ ʩʯʠʪʘʪʴ ʪʨʝʙʫʝʤʳʡ ʘʜʨʝʩ ʧʘʤʷʪʠ.  

ɺ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʯʪʝʥʠʷ ʜʦʩʪʫʧʥʘ ʠ ʦʩʥʦʚʥʘʷ, ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʤʷʪʴ. 

ɼʣʷ ʯʪʝʥʠʷ ʠʟ ʧʘʤʷʪʠ ʥʘʜʦ ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ ʚ ʙʠʪ IFREN (1 ï ʜʣʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʤʷʪʠ ʠ 0 ï ʜʣʷ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ), ʟʘʪʝʤ ʫʩʪʘʥʦʚʠʪʴ ʘʜʨʝʩ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʜʘʥʥʳʝ, ʚ ʨʝʛʠʩʪʨʝ EEPROM_ADR ʠ ʫʩʪʘʥʦʚʠʪʴ ʙʠʪʳ XE, YE ʠ SE ʚ 

ʝʜʠʥʠʮʫ, ʠ ʩʧʫʩʪʷ ʚʨʝʤʷ txa = 30 ʥʩ ʠʟ ʨʝʛʠʩʪʨʘ EEPROM_DO ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʘʥʥʳʝ. ɽʩʣʠ 

ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʩʣʝʜʫʶʱʝʝ ʩʣʦʚʦ, ʪʦ ʚ ʨʝʛʠʩʪʨ EEPROM_ADR ʩʣʝʜʫʝʪ ʟʘʧʠʩʘʪʴ ʥʦʚʳʡ 

ʘʜʨʝʩ ʠ, ʩʧʫʩʪʷ ʚʨʝʤʷ txa = 30 ʥʩ, ʠʟ ʨʝʛʠʩʪʨʘ EEPROM_DO ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ. 

ɽʩʣʠ ʯʪʝʥʠʝ ʙʦʣʴʰʝ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʪʦ ʤʦʞʥʦ ʦʯʠʩʪʠʪʴ ʚʩʝ ʙʠʪʳ ʫʧʨʘʚʣʝʥʠʷ. ɺʨʝʤʝʥʥʘʷ 

ʜʠʘʛʨʘʤʤʘ ʯʪʝʥʠʷ ʧʘʤʷʪʠ ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʘʣʝʝ (ʩʤ. ʈʠʩʫʥʦʢ 19). 
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ʈʠʩʫʥʦʢ 19.   ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʯʪʝʥʠʷ ʧʘʤʷʪʠ 

Flash-ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦ 10 000 ʮʠʢʣʦʚ ʧʝʨʝʟʘʧʠʩʠ. ʅʝʣʴʟʷ ʧʦʚʪʦʨʷʪʴ 

ʮʠʢʣʳ ʩʪʠʨʘʥʠʷ ï ʟʘʧʠʩʠ ʠ ʩʪʠʨʘʥʠʷ ï ʩʪʠʨʘʥʠʷ ʦʜʥʦʡ ʷʯʝʡʢʠ ʧʘʤʷʪʠ ʩ ʧʝʨʠʦʜʦʤ ʤʝʥʝʝ 4 ʤʩ. 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 
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9.3 ʈʝʛʠʩʪʨ rʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ Flash-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ 

ʊʘʙʣʠʮʘ 22 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʝʨʝʯʝʥʴ ʨʝʛʠʩʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ Flash-ʧʘʤʷʪʠ 

ʧʨʦʛʨʘʤʤ. 

ʊʘʙʣʠʮʘ 22 ï ʈʝʛʠʩʪʨ rʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ Flash-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʅʘʟʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

0x4001_8000  MDR_EEPROM ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ Flash-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ 

ʉʤʝʱʝʥʠʝ   

0x00  CMD ʈʝʛʠʩʪʨ ʢʦʤʘʥʜʳ  

0ʭ04 ADR ʈʝʛʠʩʪʨ ʘʜʨʝʩʘ 

0x08  DI ʈʝʛʠʩʪʨ ʜʘʥʥʳʭ ʥʘ ʟʘʧʠʩʴ 

0x0C DO ʈʝʛʠʩʪʨ ʜʘʥʥʳʭ ʩʯʠʪʘʥʥʳʭ 

0x10  KEY ʈʝʛʠʩʪʨ ʢʣʶʯʘ 

 

ɼʘʣʝʝ ʢʘʞʜʳʡ ʠʟ ʨʝʛʠʩʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ ʨʘʩʩʤʦʪʨʝʥ ʦʪʜʝʣʴʥʦ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 

R/W - ʙʠʪ ʜʦʩʪʫʧʝʥ ʥʘ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ; 

RO - ʙʠʪ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʥʘ ʯʪʝʥʠʝ; 

U - ʙʠʪ ʬʠʟʠʯʝʩʢʠ ʥʝ ʨʝʘʣʠʟʦʚʘʥ ʠʣʠ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥ. 
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9.3.1 MDR_EEPROM->CMD 

ʊʘʙʣʠʮʘ 23 ï ʈʝʛʠʩʪʨ ʢʦʤʘʥʜʳ EEPROM_CMD 

ʅʦʤʝʨ 31é14 13 12 11 10 

ɼʦʩʪʫʧ U R/W R/W R/W R/W 

ʉʙʨʦʩ 0 0 0 0 0 

  NVSTR PROG MAS1 ERASE 
 

ʅʦʤʝʨ 9 8 7 6 5é3 2, 1 0 

ɼʦʩʪʫʧ R/W R/W R/W R/W R/W U R/W 

ʉʙʨʦʩ 0 0 0 0 100 0 0 

 IFREN SE YE XE Delay[2:0]  CON 
 

ʊʘʙʣʠʮʘ 24 ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ EEPROM_CMD 

ˉ  

ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 
ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ,  
ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31...14 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

13 NVSTR ʆʧʝʨʘʮʠʠ ʟʘʧʠʩʠ ʠʣʠ ʩʪʠʨʘʥʠʷ: 

0 ï ʧʨʠ ʯʪʝʥʠʠ; 

1 ï ʧʨʠ ʟʘʧʠʩʠ ʠʣʠ ʩʪʠʨʘʥʠʠ 

12 PROG ɿʘʧʠʩʘʪʴ ʜʘʥʥʳʝ ʧʦ ADR[16:2] ʠʟ ʨʝʛʠʩʪʨʘ EEPROM_DI: 

0 ï ʥʝʪ ʟʘʧʠʩʠ; 

1 ï ʝʩʪʴ ʟʘʧʠʩʴ 

11 MAS1 ʇʨʠ ERASE =1: 

0 ï ʩʪʠʨʘʝʪʩʷ ʩʪʨʘʥʠʮʘ ʩ ʘʜʨʝʩʦʤ ADR[16:12] ʚ ʩʝʢʪʦʨʝ ʩ 

ʘʜʨʝʩʦʤ ADR[3:2]; 

1 ï ʩʪʠʨʘʝʪʩʷ ʚʝʩʴ ʩʝʢʪʦʨ ʩ ʘʜʨʝʩʦʤ ADR[3:2] 

10 ERASE 0 ï ʥʝʪ ʩʪʠʨʘʥʠʷ; 

1 ï ʩʪʠʨʘʥʠʝ 

9 IFREN ʈʘʙʦʪʘ ʩ ʙʣʦʢʦʤ ʠʥʬʦʨʤʘʮʠʠ: 

0 ï ʦʩʥʦʚʥʘʷ ʧʘʤʷʪʴ; 

1 ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʣʦʢ 

8 SE ʋʩʠʣʠʪʝʣʴ ʩʯʠʪʳʚʘʥʠʷ: 

0 ï ʥʝ ʚʢʣʶʯʝʥ; 

1 ï ʚʢʣʶʯʝʥ 

7 YE ɺʳʜʘʯʘ ʘʜʨʝʩʘ ADR[8:2]: 

0 ï ʥʝ ʨʘʟʨʝʰʝʥʦ; 

1 ï ʨʘʟʨʝʰʝʥʦ 

6 XE ɺʳʜʘʯʘ ʘʜʨʝʩʘ ADR[16:9]: 

0 ï ʥʝ ʨʘʟʨʝʰʝʥʦ; 

1 ï ʨʘʟʨʝʰʝʥʦ 

5é3 Delay[2:0] ɿʘʜʝʨʞʢʘ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʧʨʠ ʯʪʝʥʠʠ ʚ ʮʠʢʣʘʭ (ʚ ʨʘʙʦʯʝʤ 

ʨʝʞʠʤʝ): 

000 ï 0 ʮʠʢʣ 

001 ï 1 ʮʠʢʣ 

111 ï 7 ʮʠʢʣʦʚ 
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2, 1 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

0 CON ʇʝʨʝʢʣʶʯʝʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ ʧʘʤʷʪʠ EEPROM ʥʘ ʨʝʛʠʩʪʨʦʚʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʥʝ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʩɹʷ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ 

ʧʨʦʛʨʘʤʤʳ ʠʟ ʦʙʣʘʩʪʠ EEPROM: 

0 ï ʫʧʨʘʚʣʝʥʠʝ EEPROM ʦʪ ʷʜʨʘ, ʨʘʙʦʯʠʡ ʨʝʞʠʤ; 

1 ï ʫʧʨʘʚʣʝʥʠʝ ʦʪ ʨʝʛʠʩʪʨʦʚ, ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

 

9.3.2 MDR_EEPROM->ADR 

ʊʘʙʣʠʮʘ 25 ï ʈʝʛʠʩʪʨ ʘʜʨʝʩʘ EEPROM_ADR 

ʅʦʤʝʨ 31é0 

ɼʦʩʪʫʧ R/W 

ʉʙʨʦʩ 0 

 ADR [31:0] 

 

ʊʘʙʣʠʮʘ 26 ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ ʘʜʨʝʩʘ EEPROM_ADR 

ˉ 

ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31...0 ADR[31:0] ɸʜʨʝʩ ʦʙʨʘʱʝʥʠʷ ʚ ʧʘʤʷʪʴ: 

ADR[1:0] ï ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, ʤʠʥʠʤʘʣʴʥʦ ʘʜʨʝʩʫʝʤʘʷ ʷʯʝʡʢʘ 

32 ʙʠʪʘ 

 

9.3.3 MDR_EEPROM->DI 

ʊʘʙʣʠʮʘ 27 ï ʈʝʛʠʩʪʨ ʟʘʧʠʩʳʚʘʝʤʳʭ ʜʘʥʥʳʭ EEPROM_DI  

ʅʦʤʝʨ 31é0 

ɼʦʩʪʫʧ R/W 

ʉʙʨʦʩ 0 

 DATA  [31:0] 

 

ʊʘʙʣʠʮʘ 28 ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ ʟʘʧʠʩʳʚʘʝʤʳʭ ʜʘʥʥʳʭ EEPROM_DI  

ˉ 

ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʥɹʦʝ 

ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31...0 DATA[31:0] ɼʘʥʥʳʝ ʜʣʷ ʟʘʧʠʩʠ ʚ EEPROM 

 

9.3.4 MDR_EEPROM->DO 

ʊʘʙʣʠʮʘ 29 ï ʈʝʛʠʩʪʨ ʩʯʠʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ EEPROM_DO 

ʅʦʤʝʨ 31é0 

ɼʦʩʪʫʧ R/W 

ʉʙʨʦʩ 0 

 DATA  [31:0] 

 

ʊʘʙʣʠʮʘ 30 ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ ʩʯʠʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ EEPROM_DO 

ˉ ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 
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ʙʠʪʘ ʠʤʷ ʙʠʪʘ ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31...0 DATA[31:0] ɼʘʥʥʳʝ, ʩʯʠʪʘʥʥʳʝ ʠʟ EEPROM  

 

9.3.5 MDR_EEPROM->KEY 

ʊʘʙʣʠʮʘ 31 ï ʈʝʛʠʩʪʨ ʢʣʶʯʘ EEPROM_KEY  

ʅʦʤʝʨ 31é0 

ɼʦʩʪʫʧ R/W 

ʉʙʨʦʩ 0 
 KEY [31:0] 

 

ʊʘʙʣʠʮʘ 32 ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ ʢʣʶʯʘ EEPROM_KEY  

ˉ 

ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31...0 KEY[31:0] ʂʣʶʯ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʜʦʩʪʫʧʘ ʢ Flash-ʧʘʤʷʪʠ ʯʝʨʝʟ ʨʝʛʠʩʪʨʦʚʳʡ 

ʜʦʩʪʫʧ.  

ʇʝʨʝʜ ʧʝʨʝʚʦʜʦʤ ʧʘʤʷʪʠ ʚ ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʝʛʠʩʪʨ EEPROM_KEY ʟʘʧʠʩʘʪʴ ʢʦʤʙʠʥʘʮʠʶ 
0x8AAA5551 
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10 ʇʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ ARM Cortex-M3 

ʆʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʦʨʘ Cortex-M3 ʠ ʧʝʨʠʬʝʨʠʠ ʷʜʨʘ: 

¶ ʧʨʦʮʝʩʩʦʨ Cortex-M3 ï ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ 32-ʭ ʨʘʟʨʷʜʥʳʡ ʧʨʦʮʝʩʩʦʨ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʳʭ ʩʠʩʪʝʤ; 

¶ ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʢʦʤʙʠʥʠʨʦʚʘʥʘ ʩ ʙʳʩʪʨʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʨʝʨʳʚʘʥʠʡ; 

¶ ʨʘʩʰʠʨʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʣʘʜʢʠ ʩ ʪʦʯʢʘʤʠ ʦʩʪʘʥʦʚʘ ʠ ʪʨʘʩʩʠʨʦʚʢʦʡ; 

¶ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠ ʧʘʤʷʪʠ; 

¶ ʩʚʝʨʭʥʠʟʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʩ ʚʩʪʨʦʝʥʥʳʤʠ ʨʝʞʠʤʘʤʠ Sleep; 

¶ ʟʘʱʠʱʝʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʙʣʦʢʦʤ ʟʘʱʠʪʳ ʧʘʤʷʪʠ MPU. 

 

 
ʈʠʩʫʥʦʢ 20. ʉʪʨʫʢʪʫʨʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʷʜʨʘ Cortex-M3 

ʇʨʦʮʝʩʩʦʨ Cortex-M3 ʧʦʩʪʨʦʝʥ ʥʘ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʤ ʷʜʨʝ ʩ 3-ʭ ʩʪʘʜʠʡʥʳʤ 

ʢʦʥʚʝʡʝʨʦʤ ʠ ɻʘʨʚʘʨʜʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʜʣʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ. ʇʨʦʮʝʩʩʦʨ ʧʨʝʜʣʘʛʘʝʪ ʧʨʝʚʦʩʭʦʜʥʫʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʳʡ ʥʘʙʦʨ 

ʠʥʩʪʨʫʢʮʠʡ, ʦʧʪʠʤʘʣʴʥʳʡ ʜʠʟʘʡʥ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʚʢʣʶʯʘʶʱʠʭ ʦʜʥʦʪʘʢʪʥʫʶ ʠʥʩʪʨʫʢʮʠʶ 

ʫʤʥʦʞʝʥʠʷ 32ʭ32 ʠ ʘʧʧʘʨʘʪʥʦʝ ʜʝʣʝʥʠʝ. ʇʨʦʮʝʩʩʦʨ ʩʦʜʝʨʞʠʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ 

ʧʨʝʨʳʚʘʥʠʡ ʠ ʚʩʪʨʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ. ʇʨʦʮʝʩʩʦʨ ʨʝʘʣʠʟʫʝʪ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ Thumb2, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦʜʘ ʠ ʙʦʣʝʝ ʵʢʦʥʦʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ. 

ʇʨʦʮʝʩʩʦʨ Cortex-M3 ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 32-ʭ ʙʠʪʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʩ ʨʘʟʤʝʨʦʤ 

ʢʦʜʘ, ʩʨʘʚʥʠʤʳʤ ʩ 8-ʤʠ ʠ 16-ʙʠʪʥʳʤʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʤʠ. 

ʇʨʦʮʝʩʩʦʨ ʩʦʜʝʨʞʠʪ ʢʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ NVIC, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʧʨʝʨʳʚʘʥʠʡ. NVIC ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦ 8-ʫʨʦʚʥʝʡ ʧʨʠʦʨʠʪʝʪʦʚ ʧʨʝʨʳʚʘʥʠʡ. ʀʥʪʝʛʨʘʮʠʷ 

ʢʦʥʪʨʦʣʣʝʨʘ ʧʨʝʨʳʚʘʥʠʡ ʚ ʷʜʨʦ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʙʳʩʪʨʦʝ ʠʩʧʦʣʥʝʥʠʝ ʦʙʨʘʙʦʪʯʠʢʦʚ 

ʧʨʝʨʳʚʘʥʠʡ (interrupt service routines ï ISR), ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʶʱʝʝ ʟʘʜʝʨʞʢʫ ʦʙʨʘʙʦʪʢʠ 
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ʧʨʝʨʳʚʘʥʠʡ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ ʚ ʩʪʝʢʝ ʨʝʛʠʩʪʨʦʚ, ʚʳʧʦʣʥʷʝʤʳʤ 

ʦʜʥʦʡ ʠʥʩʪʨʫʢʮʠʡ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʟʘʧʠʩʠ ʠ ʩʯʠʪʳʚʘʥʠʷ ʧʘʤʷʪʠ. ʈʝʘʣʠʟʘʮʠʷ ʦʙʨʘʙʦʪʯʠʢʦʚ 

ʧʨʝʨʳʚʘʥʠʡ ʥʝ ʪʨʝʙʫʝʪ ʠʭ ʦʧʠʩʘʥʠʷ ʥʘ ʘʩʩʝʤʙʣʝʨʝ ʠ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʠʟ ʦʙʨʘʙʦʪʯʠʢʘ ʢʦʜ ʧʦ 

ʧʝʨʝʛʨʫʟʢʝ ʢʦʥʪʝʢʩʪʘ. ʆʧʪʠʤʠʟʘʮʠʷ ʩʮʝʧʣʝʥʠʷ ʢʦʥʮʦʚ ʦʙʨʘʙʦʪʯʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ 

ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʩ ʦʜʥʦʛʦ ʦʙʨʘʙʦʪʯʠʢʘ ʥʘ ʜʨʫʛʦʡ. 

ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʜʣʷ ʧʦʥʠʞʝʥʥʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʢʦʥʪʨʦʣʣʝʨ NVIC ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʝʞʠʤʳ Sleep ʠ Deep Sleep, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪʁ ʙʳʩʪʨʦ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ. 

ʗʜʨʦ Cortex-M3 ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʠ ʥʠʟʢʫʶ ʟʘʜʝʨʞʢʫ ʦʙʨʘʱʝʥʠʷ ʚ ʧʘʤʷʪʴ. 

ʊʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʪʁʩʷ ʥʝʚʳʨʦʚʥʝʥʥʳʝ ʦʙʨʘʱʝʥʠʷ ʠ ʙʠʪʦʚʳʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʦʙʣʘʩʪʴʶ ʆɿʋ ʠ 

ʨʝʛʠʩʪʨʘʤʠ ʧʝʨʠʬʝʨʠʠ. 

ʗʜʨʦ Cortex-M3 ʩʦʜʝʨʞʠʪ ʙʣʦʢ ʟʘʱʠʪʳ ʧʘʤʷʪʠ (MPU) ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʨʘʥʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʘʤʷʪʴʶ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʠʣʦʞʝʥʠʷʤ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʧʨʠʚʠʣʝʛʠʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʜʝʣʷʷ ʢʦʜ, ʜʘʥʥʳʝ ʠ ʩʪʝʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʢʨʠʪʠʯʥʳʭ 

ʢ ʩʙʦʷʤ ʨʝʰʝʥʠʡ.  

ʗʜʨʦ Cortex-M3 ʨʝʘʣʠʟʫʝʪ ʘʧʧʘʨʘʪʥʫʶ ʧʦʜʜʝʨʞʢʫ ʬʫʥʢʮʠʡ ʦʪʣʘʜʢʠ. ʆʪʣʘʜʢʘ ʧʦʟʚʦʣʷʝʪ 

ʦʪʦʙʨʘʞʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʠ ʧʘʤʷʪʠ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʡ JTAG ʨʘʟʲʝʤ ʠʣʠ 2-ʭ ʧʨʦʚʦʜʥʦʡ 

ʠʥʪʝʨʬʝʡʩ SWD. 

ɼʣʷ ʪʨʘʩʩʠʨʦʚʢʠ ʚ ʷʜʨʝ ʨʝʘʣʠʟʦʚʘʥ ʤʦʜʫʣʴ ITM, ʦʪʩʣʝʞʠʚʘʶʱʠʡ ʪʦʯʢʠ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ 

ʠ ʩʦʦʙʱʝʥʠʷ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ.  

ʇʝʨʠʬʝʨʠʡʥʳʤʠ ʙʣʦʢʘʤʠ ʷʜʨʘ ʷʚʣʷʪʁʩʷ: 

¶ ʢʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ NVIC 

ʈʝʘʣʠʟʫʝʪ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʝʨʳʚʘʥʠʡ. 

 

¶ ʙʣʦʢ ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ SBC 

ʇʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʨʦʮʝʩʩʦʨʘ, ʨʝʘʣʠʟʫʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʠʩʪʝʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ, ʚʢʣʶʯʘʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ, 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʙʳʪʠʡ ʚ ʩʠʩʪʝʤʝ. 

 

¶ ʩʠʩʪʝʤʥʳʡ ʪʘʡʤʝʨ SysTick 

24-ʭ ʙʠʪʥʳʡ ʩʯʝʪʯʠʢ, ʩʯʠʪʘʶʱʠʡ ʚʥʠʟ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʦʜʩʯʝʪʘ ʪʘʢʪʦʚ ʠʣʠ ʢʘʢ ʦʙʳʯʥʳʡ ʩʯʝʪʯʠʢ. 

 

¶ ʙʣʦʢ ʟʘʱʠʪʳ ʧʘʤʷʪʠ MPU 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʫʪʝʤ ʟʘʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʘʪʨʠʙʫʪʦʚ ʜʣʷ ʨʝʛʠʦʥʦʚ ʧʘʤʷʪʠ. ʇʦʜʜʝʨʞʠʚʘʝʪ ʜʦ 8-ʤʠ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʦʜʠʥ 

ʦʧʮʠʦʥʘʣʴʥʳʡ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʡ ʨʝʛʠʦʥ. 

 

10.1 ʇʨʦʛʨʘʤʤʥʘʷ ʤʦʜʝʣʴ 

ʇʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʨʝʞʠʤʘʭ: 

¶ Thread  

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ, ʧʨʦʮʝʩʩʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʩʨʘʟʫ 

ʧʦʩʣʝ ʩʙʨʦʩʘ. 

 

¶ Handler  

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʩʢʣʶʯʝʥʠʡ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠʩʢʣʶʯʝʥʠʷ ʧʨʦʮʝʩʩʦʨ 

ʧʝʨʝʭʦʜʠʪ ʚ Thread ʨʝʞʠʤ.  
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ʋʨʦʚʥʠ ʧʨʠʚʠʣʝʛʠʡ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤ: 

¶ Unpriv i leged  

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: 

- ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ MSR ʠ MRS ʠʥʩʪʨʫʢʮʠʷʤ, ʠ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

CPS ʠʥʩʪʨʫʢʮʠʶ. 

- ʥʝ ʠʤʝʝʪ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʥʦʤʫ ʪʘʡʤʝʨʫ, NVIC ʠ ʙʣʦʢʫ ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

- ʤʦʞʝʪ ʠʤʝʪʴ ʧʦʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ ʠʣʠ ʧʝʨʠʬʝʨʠʠ. 

ʅʝʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʥʷʝʪʩʷ ʩ ʫʨʦʚʥʝʤ unprivileged. 

 

¶ Priv i leged 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʤʝʝʪ ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʠʥʩʪʨʫʢʮʠʷʤ ʠ ʨʝʩʫʨʩʘʤ. 

ʇʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʥʷʝʪʩʷ ʩ ʫʨʦʚʥʝʤ privileged. 

 

ɺ Thread ʨʝʞʠʤʝ ʨʝʛʠʩʪʨ CONTROL ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

unprivileged ʠʣʠ privileged. ʇʦʜʨʦʙʥʝʝ ʚ ʦʧʠʩʘʥʠʠ ʨʝʛʠʩʪʨʘ CONTROL. ɺ handler ʨʝʞʠʤʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ privileged ʫʨʦʚʥʝ.  

ʊʦʣʴʢʦ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʝʪ ʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ CONTROL 

ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʚ Thread ʨʝʞʠʤʝ. ʅʝʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʢʮʠʶ SVC ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ supervisor call 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. 

10.2 ʉʪʝʢ 

ʇʨʦʮʝʩʩʦʨ ʠʩʧʦʣʴʟʫʝʪ ʥʠʩʭʦʜʷʱʠʡ ʩʪʝʢ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ ʦʙʦʟʥʘʯʘʝʪ 

ʧʦʩʣʝʜʥʠʡ ʩʦʭʨʘʥʝʥʥʳʡ ʚ ʩʪʝʢʝ ʵʣʝʤʝʥʪ ʚ ʩʪʝʢʦʚʦʡ ʦʙʣʘʩʪʠ ʧʘʤʷʪʠ. ʂʦʛʜʘ ʧʨʦʮʝʩʩʦʨ 

ʟʘʧʠʩʳʚʘʝʪ ʥʦʚʳʡ ʵʣʝʤʝʥʪ ʚ ʩʪʝʢ, ʩʥʘʯʘʣʘ ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʫʢʘʟʘʪʝʣʴ ʠ ʟʘʪʝʤ ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʥʦʚʳʡ ʵʣʝʤʝʥʪ ʚ ʧʘʤʷʪʴ. ʇʨʦʮʝʩʩʦʨ ʨʝʘʣʠʟʫʝʪ ʜʚʘ ʩʪʝʢʘ ï main ʠ process ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʫʢʘʟʘʪʝʣʷʤʠ ʩʪʝʢʦʚ, ʧʦʜʨʦʙʥʝʝ ʩʤʦʪʨʠʪʝ ʫʢʘʟʘʪʝʣʠ ʩʪʝʢʘ. 

ɺ Thread ʨʝʞʠʤʝ ʨʝʛʠʩʪʨ CONTROL ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʦʡ ʩʪʝʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ï main ʠʣʠ 

process, ʧʦʜʨʦʙʥʝʝ ʚ ʦʧʠʩʘʥʠʠ CONTROL ʨʝʛʠʩʪʨʘ. ɺ Handler ʨʝʞʠʤʝ ʧʨʦʮʝʩʩʦʨ ʚʩʝʛʜʘ 

ʠʩʧʦʣʴʟʫʝʪ main ʩʪʝʢ. 

ʊʘʙʣʠʮʘ 33 ï ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ 

ʈʝʞʠʤ ʧʨʦʮʝʩʩʦʨʘ ʀʩʧʦʣʴʟʦʚʘʥʠʝ  ʋʨʦʚʥʠ ʧʨʠʚʠʣʝʛʠʠ 
ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʩʪʝʢ 

 Thread  
ɺʳʧʦʣʥʝʥʠʝ 

ʧʨʠʣʦʞʝʥʠʡ 

Privileged ʠʣʠ 

Unprivileged (1) 

Main ʠʣʠ  

Process (1)  

 Handler  
ʆʙʨʘʙʦʪʢʘ 

ʠʩʢʣʶʯʝʥʠʡ 
ɺʩʝʛʜʘ Privileged Main ʩʪʝʢ 

1. ʇʦʜʨʦʙʥʝʝ ʩʤ. ʦʧʠʩʘʥʠʝ ʨʝʛʠʩʪʨʘ CONTROL 

 

10.3 ʈʝʛʠʩʪʨʳ ʷʜʨʘ 
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ʈʠʩʫʥʦʢ 21. ʈʝʛʠʩʪʨʳ ʷʜʨʘ 

 

ʊʘʙʣʠʮʘ 34 ï ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʨʝʛʠʩʪʨʦʚ ʷʜʨʘ 

ʅʘʟʚʘʥʠʝ ʊʠʧ(1) ʊʨʝʙʫʝʤʳʡ 
ʫʨʦʚʝʥʴ 
ʧʨʠʚʠʣʝʛʠʡ 

ɿʥʘʯʝʥʠʝ 
ʧʦʩʣʝ ʩʙʨʦʩʘ 

ʆʧʠʩʘʥʠʝ 

R0-R12 RW ʆʙʘ(2) ʅʝʠʟʚʝʩʪʥʦ ʈʝʛʠʩʪʨʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 

MSP RW Privileged ʉʤ. ʦʧʠʩʘʥʠʝ ʋʢʘʟʘʪʝʣʴ ʩʪʝʢʘ main 

Stack Pointer 

PSP RW ʆʙʘ(2) ʅʝʠʟʚʝʩʪʥʦ ʋʢʘʟʘʪʝʣʴ ʩʪʝʢʘ process 

Stack Pointer 

LR RW ʆʙʘ(2) 0xFFFFFFFF ʈʝʛʠʩʪʨ ʩʚʷʟʠ 

Link Register 

PC RW ʆʙʘ(2) ʉʤ. ʦʧʠʩʘʥʠʝ ʉʯʝʪʯʠʢ ʢʦʤʘʥʜ 

Program Counter  

PSR RW Privileged 0x01000000  ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ  

Program Status Register 

ASPR RW ʆʙʘ(2) 0x00000000  ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ 

Application Program Status Register 

IPSR RO Privileged 0x00000000  ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ 

ʧʨʝʨʳʚʘʥʠʡ 

Interrupt Program Status Register 
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ESPR RO Privileged 0x01000000  ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ 

ʚʳʧʦʣʥʝʥʠʷ  

Execution Program Status Register 

PRIMASK RW Privileged 0x00000000  ʈʝʛʠʩʪʨ ʤʘʩʢʠ ʧʨʠʦʨʠʪʝʪʦʚ 

Priority Mask Register 

FAULTMASK  RW Privileged 0x00000000  ʈʝʛʠʩʪʨ ʤʘʩʢʠ ʩʙʦʝʚ 

Fault Mask Register 

BASEPRI RW Privileged 0x00000000  ʈʝʛʠʩʪʨ ʙʘʟʦʚʦʛʦ ʧʨʠʦʨʠʪʝʪʘ ʤʘʩʢʠ 

Base Priority Mask Register 

CONTROL RW Privileged 0x00000000  ʈʝʛʠʩʪʨ ʋʧʨʘʚʣʝʥʠʷ 

CONTROL Register 

1. ʆʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʚ thread ʠ handler ʨʝʞʠʤʘʭ. ɺ 

ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ 

2. ʈʝʛʠʩʪʨ ʜʦʩʪʫʧʝʥ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʩ ʦʙʦʠʤʠ ʫʨʦʚʥʷʤʠ ʧʨʠʚʠʣʝʛʠʡ 

 

10.3.1 ʈʝʛʠʩʪʨʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ R0-R12 

R0-R12 - ʵʪʦ 32-ʭ ʨʘʟʨʷʜʥʳʝ ʨʝʛʠʩʪʨʳ ʜʣʷ ʜʘʥʥʳʭ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ  

10.3.2 ʋʢʘʟʘʪʝʣɹ ʩʪʝʢʘ SP R13 

Stack Pointer Register (SP) - ʵʪʦ ʨʝʛʠʩʪʨ R13. ɺ Thread ʨʝʞʠʤʝ ʙʠʪ 1 ʨʝʛʠʩʪʨʘ CONTROL 

ʦʙʦʟʥʘʯʘʝʪ, ʢʘʢʦʡ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ: 

0 ï Main Stack Pointer (MSP). ʉʨʘʟʫ ʧʦʩʣʝ ʩʙʨʦʩʘ; 

1 ï Process Stack Pointer (PSP). 

ʇʨʠ ʩʙʨʦʩʝ ʚ MSP ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 0x00000000 . 

10.3.3 ʈʝʛʠʩʪʨ ʩʚʷʟʠ LR R14 

Link Register - ʵʪʦ ʨʝʛʠʩʪʨ R14. ʈʝʛʠʩʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʘʜʨʝʩʝ ʚʦʟʚʨʘʪʘ ʧʨʠ ʫʭʦʜʝ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʨʝʨʳʚʘʥʠʡ, ʚʳʟʦʚʘʭ ʬʫʥʢʮʠʡ ʠ ʦʙʨʘʙʦʪʢʝ 

ʠʩʢʣʶʯʝʥʠʡ. ʇʨʠ ʩʙʨʦʩʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 0xFFFFFFFF. 

10.3.4 ʉʯʝʪʯʠʢ ʢʦʤʘʥʜ PC R15 

Program Counter ï ʵʪʦ ʨʝʛʠʩʪʨ R15. ʆʥ ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ ʪʝʢʫʱʝʡ ʠʥʩʪʨʫʢʮʠʠ. ɹʠʪ 0 ʚʩʝʛʜʘ 

0, ʪʘʢ ʢʘʢ ʚʩʝ ʠʥʩʪʨʫʢʮʠʠ ʚʳʨʦʚʥʝʥʳ ʥʘ ʧʦʣʫʩʣʦʚʦ. ʇʨʠ ʩʙʨʦʩʝ ʧʨʦʮʝʩʩʦʨ ʩʯʠʪʳʚʘʝʪ ʚ ʵʪʦʪ 

ʨʝʛʠʩʪʨ ʚʝʢʪʦʨ ʩʙʨʦʩʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʘʜʨʝʩʫ 0x00000004. 

10.3.5 ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ PSR 

ʈʝʛʠʩʪʨ Program Status Register (PSR) ʦʙʲʝʜʠʥʷʝʪ ʨʝʛʠʩʪʨʳ:  

- Application Program Status Register (APSR); 

- Interrupt Program Status Register (IPSR); 

- Execution Program Status Register (EPSR). 

ʕʪʠ ʨʝʛʠʩʪʨʳ ʨʘʟʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʙʠʪʦʚʳʝ ʧʦʣʷ ʚ 32-ʭ ʨʘʟʨʷʜʥʦʤ PSR. ʆʧʠʩʘʥʠʝ 

ʨʝʛʠʩʪʨʦʚ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ. ɼʦʩʪʫʧ ʢ ʵʪʠʤ ʨʝʛʠʩʪʨʘʤ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ, ʪʘʢ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʢ ʜʚʫʤ ʠʣʠ ʚʩʝʤ ʪʨʝʤ ʨʘʟʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʝʥ ʨʝʛʠʩʪʨʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʘʨʛʫʤʝʥʪʦʚ ʠʥʩʪʨʫʢʮʠʡ MSR ʠʣʠ MRS.  
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ʅʘʧʨʠʤʝʨ: 

- ʯʠʪʘʪʴ ʚʩʝ ʨʝʛʠʩʪʨʳ, ʠʩʧʦʣʴʟʫʷ PSR ʩ MRS ʠʥʩʪʨʫʢʮʠʝʡ; 

- ʟʘʧʠʩʘʪʴ ʪʦʣʴʢʦ ʚ APSR, ʠʩʧʦʣʴʟʫʷ APSR ʩ MSR ʠʥʩʪʨʫʢʮʠʝʡ. 

 

ʊʘʙʣʠʮʘ 35 ï ʂʦʤʙʠʥʘʮʠʷ PSR ʠ ʠʭ ʘʪʨʠʙʫʪʳ 

ʈʝʛʠʩʪʨ ʊʠʧ ʂʦʤʙʠʥʘʮʠʷ 

PSR RW (1),(2) APSR, EPSR ʠ IPSR 

IEPSR RO EPSR ʠ IPSR 

IAPSR RW(1) APSR ʠ IPSR 

EAPSR RW(2) APSR ʠ EPSR 

3. ʀʛʥʦʨʠʨʫʝʪʩʷ ʟʘʧʠʩʴ ʚ IPSR ʙʠʪʳ 

4. ʇʨʠ ʯʪʝʥʠʠ EPSR ʙʠʪ ʯʠʪʘʶʪʩʷ ʥʫʣʠ, ʠ ʟʘʧʠʩʴ ʚ ʥʠʭ ʠʛʥʦʨʠʨʫʝʪʩʷ. 

 

ʇʦʜʨʦʙʥʝʝ ʚ ʦʧʠʩʘʥʠʠ ʠʥʩʪʨʫʢʮʠʠ MRS ʠ MSR. 

 

10.3.6 ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ ʧʨʠʣʦʞʝʥʠʷ APSR 

ʈʝʛʠʩʪʨ APSR ʩʦʜʝʨʞʠʪ ʪʝʢʫʱʠʝ ʬʣʘʛʠ ʩʦʩʪʦʷʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʳʜʫʱʝʡ ʠʥʩʪʨʫʢʮʠʠ. 

ʊʘʙʣʠʮʘ 36 ï ʈʝʛʠʩʪʨ APSR 

ʅʦʤʝʨ 31 30 29 28 27 26é0 

ɼʦʩʪʫʧ R/W R/W R/W R/W R/W  

ʉʙʨʦʩ 0 0 0 0 0  

 N Z C V Q - 

 

ʊʘʙʣʠʮʘ 37 ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ APSR 

ˉ 

ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31 N Negative 

0 ï ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʣʠ ʥʫʣʝʚʦʡ, ʣʠʙʦ çʙʦʣʴʰʝ 

ʯʝʤ ʠʣʠ ʨʘʚʥʦè; 

1 ï ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʣʠʙʦ çʤʝʥʴʰʝ ʯʝʤè. 

30 Z Zero: 

0 ï ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʥʝ ʥʫʣʝʚʦʡ; 

1 ï ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʥʫʣʝʚʦʡ. 

29 C Carry : 

0 ï ʧʨʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʥʝ ʙʳʣʦ ʧʝʨʝʥʦʩʘ, ʣʠʙʦ ʧʨʠ ʚʳʯʠʪʘʥʠʠ ʥʝ 

ʙʳʣʦ ʟʘʝʤʘ; 

1 ï ʧʨʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʙʳʣ ʧʝʨʝʥʦʩ, ʣʠʙʦ ʧʨʠ ʚʳʯʠʪʘʥʠʠ ʙʳʣ ʟʘʝʤ. 

28 V Overflow: 

0 ï ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʝʨʘʮʠʠ ʥʝ ʙʳʣʦ ʧʝʨʝʧʦʣʥʝʥʠʷ; 

1 ï ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʝʨʘʮʠʠ ʙʳʣʦ ʧʝʨʝʧʦʣʥʝʥʠʝ. 
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27 Q Saturation: 

0 ï ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝ ʙʳʣʦ ʥʘʢʦʧʣʝʥʠʷ ʩ ʤʦʤʝʥʪʘ ʩʙʨʦʩʘ ʣʠʙʦ ʩ 

ʤʦʤʝʥʪʘ ʫʩʪʘʥʦʚʢʠ ʙʠʪʘ ʚ ʥʦʣʴ; 

1 ï ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʠʥʩʪʨʫʢʮʠʡ SSAT ʠ 

USAT ʙʳʣʦ ʥʘʢʦʧʣʝʥʠʝ. 

ʌʣʘʛ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʥʦʣʴ ʧʨʦʛʨʘʤʤʥʦ ʠʥʩʪʨʫʢʮʠʝʡ MRS. 

26é0 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

 

10.3.7 ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ ʧʨʝʨʳʚʘʥʠʡ IPSR 

ʈʝʛʠʩʪʨ IPSR ʩʦʜʝʨʞʠʪ ʥʦʤʝʨ ʪʠʧʘ ʠʩʢʣʶʯʝʥʠʷ ʜʣʷ ʪʝʢʫʱʝʛʦ ʦʙʨʘʙʦʪʯʠʢʘ ʧʨʝʨʳʚʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 38 ï ʈʝʛʠʩʪʨ IPSR 

ʅʦʤʝʨ 31é9 8é0 

ɼʦʩʪʫʧ - RO 

ʉʙʨʦʩ - 0 

 - ISR_NUMBER 

 

ʊʘʙʣʠʮʘ 39 ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ IPSR 

ˉ 

ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31é9 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

8é0 ISR_NUMBER 

 
ʅʦʤʝʨ ʪʝʢʫʱʝʛʦ ʠʩʢʣʶʯʝʥʠʷ 

0 ï Thread ʨʝʞʠʤ; 

1 ï ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ; 

2 ï NMI; 

3 ï Hard Fault; 

4 ï Memory Management Fault; 

5 ï Bus Fault; 

6 ï Usage Fault; 

7é10 ï ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ; 

11 ï SVCall; 

12 ï ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʦʪʣʘʜʢʠ; 

13 ï PendSV; 

15 ï SysTick; 

16 ï IRQ0; 

é 

48 ï IRQ31. 

 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚ ʨʘʟʜʝʣʝ çʇʨʝʨʳʚʘʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷè 

 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 
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10.3.8 ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ ʚʳʧʦʣʥʝʥʠʷ EPSR 

ʈʝʛʠʩʪʨ EPSR ʩʦʜʝʨʞʠʪ ʙʠʪ ʩʦʩʪʦʷʥʠʷ Thumb ʠʥʩʪʨʫʢʮʠʠ, ʠ ʙʠʪʳ ʩʦʩʪʦʷʥʠʷ ʚʳʧʦʣʥʝʥʠʷ 

ʜʣʷ ʠʥʩʪʨʫʢʮʠʡ: 

 - If -Then (IT) ʙʣʦʢ ʠʥʩʪʨʫʢʮʠʡ; 

 - Interruptible-Continuable Instruction (ICI) ʧʦʣʝ ʜʣʷ ʧʨʝʨʳʚʘʝʤʳʭ ʠʥʩʪʨʫʢʮʠʡ 

ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʠ ʩʯʠʪʳʚʘʥʠʷ  

ʊʘʙʣʠʮʘ 40 ï ʈʝʛʠʩʪʨ EPSR 

ʅʦʤʝʨ 31é27 26é25 24 23é16 15é10 9é0 

ɼʦʩʪʫʧ  RO RO  RO  

ʉʙʨʦʩ  0 1  0  

 - ICI/IT T - ICI/IT - 

ʊʘʙʣʠʮʘ 41 ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ EPSR 

ˉ 

ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31...27 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

26...25 ICI/IT ICI:    ɹʠʪʳ  Interruptible-Continuable Instruction 

IT:      ʆʙʦʟʥʘʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʠ IT 

24 T ɺʩʝʛʜʘ 1 

23...16 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

15...10 ICI/IT  ICI:     ɹʠʪʳ  Interruptible-Continuable Instruction 

IT:      ʆʙʦʟʥʘʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʠ IT 

9é0 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

ʇʦʧʳʪʢʘ ʯʠʪʘʪʴ EPSR ʥʘʧʨʷʤʫʶ ʧʨʠʣʦʞʝʥʠʝʤ, ʠʩʧʦʣʴʟʫʷ MSR ʠʥʩʪʨʫʢʮʠʶ, ʚʩʝʛʜʘ 

ʚʦʟʚʨʘʱʘʝʪ ʥʦʣʴ. ʇʦʧʳʪʢʘ ʟʘʧʠʩʘʪʴ EPSR, ʠʩʧʦʣʴʟʫʷ MSR, ʥʘʧʨʷʤʫʶ ʧʨʠʣʦʞʝʥʠʝʤ 

ʠʛʥʦʨʠʨʫʝʪʩʷ. ʆʙʨʘʙʦʪʯʠʢ ʩʙʦʡʥʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ EPSR, ʩʦʭʨʘʥʠʚ ʝʛʦ ʚ 

ʩʪʝʢʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʧʝʨʘʮʠʠ ʚʳʟʚʘʚʰʝʡ ʩʙʦʡ. ʇʦʜʨʦʙʥʝʝ ʨʘʟʜʝʣ ʚʭʦʜ ʠ ʚʳʭʦʜ ʚ 

ʠʩʢʣʶʯʝʥʠʷ. 

10.3.8.1 Inter rupt ib le -Cont inuable  Instruct ion  

ʂʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʨʳʚʘʥʠʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʥʩʪʨʫʢʮʠʡ LDM ʠʣʠ STM, ʪʦ ʧʨʦʮʝʩʩʦʨ: 

- ʚʨʝʤʝʥʥʦ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʦʧʝʨʘʮʠʶ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʯʪʝʥʠʷ ʠʣʠ ʟʘʧʠʩʠ; 

- ʩʦʭʨʘʥʷʝʪ ʥʦʤʝʨ ʩʣʝʜʫʶʱʠʡ ʨʝʛʠʩʪʨ ʦʧʝʨʘʥʜʘ ʚ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʚ ʙʠʪʘʭ 
EPSR[15:12]. 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʷ ʧʨʦʮʝʩʩʦʨ: 

- ʚʦʟʚʨʘʱʘʝʪ ʥʦʤʝʨ ʨʝʛʠʩʪʨʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʟ ʙʠʪ EPSR[15:12]; 

- ʚʦʟʦʙʥʦʚʣʷʝʪ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʯʪʝʥʠʷ ʠʣʠ ʟʘʧʠʩʠ. 

ʂʦʛʜʘ EPSR ʩʦʜʝʨʞʠʪ ʩʦʩʪʦʷʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ICI ʠʥʩʪʨʫʢʮʠʠ, ʪʦ ʙʠʪʳ [26:25] ʠ [11:10] 

ʩʦʜʝʨʞʘʪ ʥʫʣʠ. 

10.3.8.2 I f -Then ʙʣʦʢ ʠʥʩʪʨʫʢʮʠʡ 

ɹʣʦʢ If -Then ʩʦʜʝʨʞʠʪ ʜʦ 4 ʠʥʩʪʨʫʢʮʠʡ, ʩʣʝʜʫʶʱʠʭ ʟʘ 16-ʙʠʪʥʦʡ ʠʥʩʪʨʫʢʮʠʝʡ IT. ʂʘʞʜʘʷ 

ʠʥʩʪʨʫʢʮʠʷ ʚ ʵʪʦʤ ʙʣʦʢʝ ʫʩʣʦʚʥʘʷ. ʋʩʣʦʚʠʝ ʜʣʷ ʠʥʩʪʨʫʢʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ ʣʠʙʦ ʦʙʨʘʪʥʳʤ 

ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. ʇʦʜʨʦʙʥʝʝ ʩʤʦʪʨʠʪʝ ʚ ʨʘʟʜʝʣʝ ʠʥʩʪʨʫʢʮʠʷ IT. 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 
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10.3.9 ʈʝʛʠʩʪʨ ʤʘʩʢʠ ʠʩʢʣʶʯʝʥʠʡ Exception mask 

ʈʝʛʠʩʪʨ ʤʘʩʢʠ ʠʩʢʣʶʯʝʥʠʡ ʟʘʧʨʝʱʘʝʪ ʦʙʨʘʙʦʪʢʫ ʠʩʢʣʶʯʝʥʠʡ ʧʨʦʮʝʩʩʦʨʦʤ. ɿʘʧʨʝʱʝʥʠʝ 

ʠʩʢʣʶʯʝʥʠʡ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚ ʢʨʠʪʠʯʥʳʭ ʧʦ ʚʨʝʤʝʥʠ ʟʘʜʘʯʘʭ. 

ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʨʝʛʠʩʪʨʫ ʤʘʩʢʠ ʠʩʢʣʶʯʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʩʪʨʫʢʮʠʠ MSR ʠ MRS, ʠʣʠ 

ʠʥʩʪʨʫʢʮʠʷ CPS ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ PRIMASK ʠ FAULTMASK. ʇʦʜʨʦʙʥʝʝ ʚ ʨʘʟʜʝʣʝ 

ʠʥʩʪʨʫʢʮʠʠ MSR, MRS ʠ CPS. 

 

10.3.10 ʈʝʛʠʩʪʨ ʤʘʩʢʠ ʧʨʠʦʨʠʪʝʪʦʚ Priority Mask  

ʈʝʛʠʩʪʨ PRIMASK ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʘʢʪʠʚʘʮʠʶ ʚʩʝʭ ʠʩʢʣʶʯʝʥʠʡ ʩ ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʤ 

ʧʨʠʦʨʠʪʝʪʦʤ. 

ʊʘʙʣʠʮʘ 42 ï ʈʝʛʠʩʪʨ PRIMASK  

ʅʦʤʝʨ 31é1 0 

ɼʦʩʪʫʧ U R/W 

ʉʙʨʦʩ 0 0 

 - PRIMASK  

 

ʊʘʙʣʠʮʘ 43 ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ PRIMASK  

ˉ 

ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31é1 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

0 PRIMASK 0 ï ʥʝ ʚʣʠʷʝʪ. 

1 ï ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʘʢʪʠʚʘʮʠʶ ʚʩʝʭ ʠʩʢʣʶʯʝʥʠʡ ʩ 

ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʤ ʧʨʠʦʨʠʪʝʪʦʤ 

 

10.3.11 ʈʝʛʠʩʪʨ ʤʘʩʢʠ ʩʙʦʝʚ Fault Mask  

ʈʝʛʠʩʪʨ FAULTMASK ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʘʢʪʠʚʘʮʠʶ ʚʩʝʭ ʠʩʢʣʶʯʝʥʠʡ. 

ʊʘʙʣʠʮʘ 44 ï ʈʝʛʠʩʪʨ FAULTMASK  

ʅʦʤʝʨ 31é1 0 

ɼʦʩʪʫʧ U R/W 

ʉʙʨʦʩ 0 0 

 - FAULTMASK  

 

ʊʘʙʣʠʮʘ 45 ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ FAULTMASK  

ˉ 

ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31é1 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

0 FAULTMASK 0 ï ʥʝ ʚʣʠʷʝʪ. 

1 ï ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʘʢʪʠʚʘʮʠʶ ʚʩʝʭ ʠʩʢʣʶʯʝʥʠʡ 

 

ʇʨʦʮʝʩʩʦʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚ ʥʦʣʴ ʙʠʪ FAULTMASK ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʚʩʝʭ ʦʙʨʘʙʦʪʯʠʢʦʚ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ NMI ʦʙʨʘʙʦʪʯʠʢʘ. 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 
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10.3.12 ʈʝʛʠʩʪʨ ʙʘʟʦʚʦʛʦ ʧʨʠʦʨʠʪʝʪʘ ʤʘʩʢʠ Base Priority Mask  

ʈʝʛʠʩʪʨ BASEPRI ʟʘʜʘʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʠʦʨʠʪʝʪ ʧʨʦʮʝʩʩʫ ʦʙʨʘʙʦʪʢʠ ʠʩʢʣʶʯʝʥʠʡ. ʂʦʛʜʘ 

BASEPRI ʫʩʪʘʥʦʚʣʝʥ ʚ ʥʝʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʘʢʪʠʚʘʮʠʠ ʚʩʝʭ 

ʠʩʢʣʶʯʝʥʠʡ ʩ ʪʘʢʠʤ ʞʝ ʠʣʠ ʙʦʣʝʝ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʘʢʪʠʚʘʮʠʶ ʚʩʝʭ ʠʩʢʣʶʯʝʥʠʡ ʩ ʪʘʢʠʤ ʞʝ ʠʣʠ 

ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʧʨʠʦʨʠʪʝʪʘ ʢʘʢ ʟʥʘʯʝʥʠʝ ʚ BASEPRI. ʇʦʜʨʦʙʥʝʝ ʩʤʦʪʨʠʪʝ ʩʚʦʜʥʫ  ʁ

ʪʘʙʣʠʮʫ ʨʝʛʠʩʪʨʦʚ ʷʜʨʘ ʜʣʷ ʜʘʥʥʳʭ ʘʪʨʠʙʫʪʦʚ. ɿʥʘʯʝʥʠʝ ʙʠʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ. 

ʊʘʙʣʠʮʘ 46 ï ʈʝʛʠʩʪʨ BASEPRI 

ʅʦʤʝʨ 31é8 7é0 

ɼʦʩʪʫʧ U R/W 

ʉʙʨʦʩ 0 0 

 - BASEPRI 
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ˉ 

 ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ,  

ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31é8 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

7é0 BASEPRI 0 ï ʥʝ ʚʣʠʷʝʪ. 

ʅʝʥʫʣʝʚʦʝ ï ʟʘʜʘʝʪ ʙʘʟʦʚʳʡ ʧʨʠʦʨʠʪʝʪ ʜʣʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ 

ʠʩʢʣʶʯʝʥʠʡ 

ʇʨʦʮʝʩʩʦʨ ʥʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʢʘʢʠʝ-ʣʠʙʦ ʠʩʢʣʶʯʝʥʠʷ ʩʦ ʟʥʘʯʝʥʠʝʤ ʧʨʠʦʨʠʪʝʪʘ, ʙʦʣʴʰʠʤ 

ʠʣʠ ʨʘʚʥʳʤ BASEPRI.  

ʕʪʦ ʧʦʣʝ ʧʦʜʦʙʥʦ ʧʦʣʶ ʧʨʠʦʨʠʪʝʪʘ ʚ ʨʝʛʠʩʪʨʝ ʧʨʠʦʨʠʪʝʪʦʚ ʧʨʝʨʳʚʘʥʠʡ. ʇʨʦʮʝʩʩʦʨ 

ʘʥʘʣʠʟʠʨʫʝʪ ʪʦʣʴʢʦ ʙʠʪʳ [7:5] ʵʪʦʛʦ ʧʦʣʷ, ʙʠʪʳ [4:0] ʯʠʪʘʶʪʩʷ ʢʘʢ ʥʫʣʠ ʠ ʠʛʥʦʨʠʨʫʶʪʩʷ ʧʨʠ 

ʟʘʧʠʩʠ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤʦʪʨʠʪʝ ʊʘʙʣʠʮʘ 447 ï ʈʝʛʠʩʪʨʳ ʧʨʠʦʨʠʪʝʪʘ 

ʧʨʝʨʳʚʘʥʠʡ. ʇʦʤʥʠʪʝ, ʯʪʦ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʣʝ ʧʨʠʦʨʠʪʝʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʥʴʰʝʤʫ 

ʧʨʠʦʨʠʪʝʪʫ ʦʙʨʘʙʦʪʯʠʢʘ. 

10.3.13 ʈʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ CONTROL  

ʈʝʛʠʩʪʨ CONTROL ʟʘʜʘʝʪ ʪʝʢʫʱʠʡ ʩʪʝʢ ʠ ʫʨʦʚʝʥʴ ʧʨʠʚʠʣʝʛʠʡ ʚʳʧʦʣʥʷʝʤʦʡ ʧʨʦʮʝʩʩʦʨʦʤ 

ʧʨʦʛʨʘʤʤʳ ʚ Thread ʨʝʞʠʤʝ. ʉʤʦʪʨʠʪʝ ʦʧʠʩʘʥʠʝ ʨʝʛʠʩʪʨʦʚ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʷʜʨʘ ʜʣʷ ʘʪʨʠʙʫʪʦʚ. 

ʆʧʠʩʘʥʠʝ ʙʠʪ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ. 

ʊʘʙʣʠʮʘ 48 ï ʈʝʛʠʩʪʨ CONTROL  

ʅʦʤʝʨ 31é2 1 0 

ɼʦʩʪʫʧ U R/W R/W 

ʉʙʨʦʩ 0 0 0 

 
- 

Active Stack 

Pointer 

Thread Mode 

Privilege Level 
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ˉ 

ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31é2 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

1 
Active Stack 

Pointer 

0 ï MSP ʪʝʢʫʱʠʡ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ 

1 ï PSP ʪʝʢʫʱʠʡ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ 

0 
Thread Mode 

Privilege Level 

0 ï ʧʨʠʚʠʣʝʛʠʨʦʚʘʥ 

1 ï ʥʝʧʨʠʚʠʣʝʛʠʨʦʚʘʥ 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 
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Handler ʨʝʞʠʤ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʫʝʪ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ MSP, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʮʝʩʩʦʨ 

ʠʛʥʦʨʠʨʫʝʪ ʧʨʷʤʳʝ ʟʘʧʠʩʠ ʚ ʙʠʪ Active Stack Pointer ʨʝʛʠʩʪʨʘ CONTROL ʚ handler ʨʝʞʠʤʝ. 

ɺʭʦʜ ʠ ʚʳʭʦʜ ʚ ʦʙʨʘʙʦʪʯʠʢ ʠʩʢʣʶʯʝʥʠʡ ʦʙʥʦʚʣʷʶʪ ʨʝʛʠʩʪʨ CONTROL. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʨʝʜʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʯʪʦʙʳ ʧʦʪʦʢʠ, ʟʘʧʫʱʝʥʥʳʝ ʚ Thread 

ʨʝʞʠʤʝ, ʠʩʧʦʣʴʟʦʚʘʣʠ PSP ʩʪʝʢ, ʘ ʷʜʨʦ ʠ ʦʙʨʘʙʦʪʯʠʢʠ ʠʩʢʣʶʯʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ MSP ʩʪʝʢ.  

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʨʝʞʠʤ Thread ʠʩʧʦʣʴʟʫʝʪ MSP. ɼʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʫʢʘʟʘʪʝʣʷ ʩʪʝʢʘ ʚ 

Thread ʨʝʞʠʤʝ ʥʘ PSP ʠʩʧʦʣʴʟʫʝʪʩʷ MSR ʠʥʩʪʨʫʢʮʠʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʙʠʪʘ Active Stack Pointer ʚ 

1, ʩʤʦʪʨʠʪʝ ʦʧʠʩʘʥʠʝ ʠʥʩʪʨʫʢʮʠʠ MSR 

ʂʦʛʜʘ ʠʟʤʝʥʷʝʪʩʷ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ISB 

ʠʥʩʪʨʫʢʮʠʶ ʥʝʤʝʜʣʝʥʥʦ ʟʘ MSR ʠʥʩʪʨʫʢʮʠʝʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʠʥʩʪʨʫʢʮʠʠ, 

ʩʣʝʜʫʶʱʠʝ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ISB, ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʡ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ. ʉʤʦʪʨʠʪʝ 

ʦʧʠʩʘʥʠʝ ʠʥʩʪʨʫʢʮʠʠ ISB. 

10.4 ʀʩʢʣʶʯʝʥʠʷ ʠ ʧʨʝʨʳʚʘʥʠʷ 

ʇʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ ARM Cortex-M3 ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʝʨʳʚʘʥʠʷ ʠ ʩʠʩʪʝʤʥʳʝ ʠʩʢʣʶʯʝʥʠʷ. 

ʇʨʦʮʝʩʩʦʨ ʠ ʢʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ NVIC ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʠʦʨʠʪʝʪʳ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʚʩʝ 

ʠʩʢʣʶʯʝʥʠʷ. ʀʩʢʣʶʯʝʥʠʝ ʠʟʤʝʥʷʝʪ ʥʦʨʤʘʣʴʥʳʡ ʧʦʪʦʢ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ʇʨʦʮʝʩʩʦʨ 

ʠʩʧʦʣʴʟʫʝʪ handler ʨʝʞʠʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʠʩʢʣʶʯʝʥʠʡ ʢʨʦʤʝ ʩʙʨʦʩʘ. ʉʤʦʪʨʠʪʝ ʚʭʦʜ ʚ 

ʠʩʢʣʶʯʝʥʠʝ ʠ ʚʳʭʦʜ ʠʟ ʠʩʢʣʶʯʝʥʠʷ ʜʣʷ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʈʝʛʠʩʪʨʳ NVIC ʫʧʨʘʚʣʷʶʪ ʦʙʨʘʙʦʪʢʦʡ ʧʨʝʨʳʚʘʥʠʡ. ʉʤʦʪʨʠʪʝ çʂʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ 

NVICè ʜʣʷ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʊʠʧʳ ʜʘʥʥʳʭ 

ʇʨʦʮʝʩʩʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʜʘʥʥʳʭ: 

¶ 32-ʙʠʪʘ words; 

¶ 16-ʙʠʪ halfwords; 

¶ 8-ʙʠʪ bytes. 

ʇʨʦʮʝʩʩʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪ 64-ʙʠʪʥʫʶ ʠʥʩʪʨʫʢʮʠʶ ʧʝʨʝʜʘʯʠ. 

ʇʨʦʮʝʩʩʦʨ ʤʘʥʠʧʫʣʠʨʫʝʪ ʚʩʝʤʠ ʜʘʥʥʳʤʠ ʚ little-endian ʨʝʞʠʤʝ. ɼʦʩʪʫʧ ʚ ʧʘʤʷʪʴ 

ʠʥʩʪʨʫʢʮʠʡ ʠ Private Peripheral Bus (PPB) ʚʩʝʛʜʘ ʚ little-endian ʨʝʞʠʤʝ. ʉʤʦʪʨʠʪʝ çʈʝʛʠʦʥʳ 

ʧʘʤʷʪʠ, ʪʠʧʳ ʠ ʘʪʨʠʙʫʪʳè ʜʣʷ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʠ. 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 
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11 ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ 

ɺ ʧʨʦʮʝʩʩʦʨʝ ʨʝʘʣʠʟʦʚʘʥʘ ʚʝʨʩʠʷ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ Thumb. ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʢʦʤʘʥʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ (ʊʘʙʣʠʮʘ 50). 

ɺ ʪʘʙʣʠʮʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

¶ ʚ ʫʛʣʦʚʳʭ ʩʢʦʙʢʘʭ <> ʟʘʧʠʩʳʚʘʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʧʝʨʘʥʜʦʚ; 

¶ ʚ ʬʠʛʫʨʥʳʭ ʩʢʦʙʢʘʭ {} ʫʢʘʟʳʚʘʶʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʝ ʦʧʝʨʘʥʜʳ; 

¶ ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʪʦʣʙʮʝ "ʦʧʝʨʘʥʜʳ" ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʦʣʥʦʡ; 

¶ ʚʪʦʨʦʡ ʦʧʝʨʘʥʜ Op2 ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʨʝʛʠʩʪʨʦʤ, ʣʠʙʦ ʢʦʥʩʪʘʥʪʦʡ; 

¶ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʘʥʜ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʩʫʬʬʠʢʩ ʢʦʜʘ ʫʩʣʦʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʜʝʪʘʣʴʥʦʤ ʦʧʠʩʘʥʠʠ ʢʦʤʘʥʜ. 

ʊʘʙʣʠʮʘ 50 ï ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ ʧʨʦʮʝʩʩʦʨʘ Cortex-M3 

ʄʥʝʤʦʢʦʜ 
ʢʦʤʘʥʜʳ 

ʆʧʝʨʘʥʜʳ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʌʣʘʛʠ ʇʨʠʤ. 

ADC, ADCS {Rd,} Rn, Op2 ʉʣʦʞʝʥʠʝ ʩ ʧʝʨʝʥʦʩʦʤ N,Z,C,V  

ADD, ADDS {Rd,} Rn, Op2 ʉʣʦʞʝʥʠʝ  N,Z,C,V  

ADD, ADDW {Rd,} Rn, #imm12 ʉʣʦʞʝʥʠʝ N,Z,C,V  

ADR Rd, label ɿʘʛʨʫʟʢʘ ʘʜʨʝʩʘ, ʟʘʜʘʥʥʦʛʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ 

-  

AND, ANDS {Rd,} Rn, Op2 ʃʦʛʠʯʝʩʢʦʝ ʀ N,Z,C  

ASR, ASRS Rd, Rm, <Rs|#n> ɸʨʠʬʤʝʪʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ N,Z,C  

B label ʇʝʨʝʭʦʜ -  

BFC  

 

Rd, #lsb, #width  ʉʙʨʦʩ ʵʣʝʤʝʥʪʘ ʙʠʪʦʚʦʛʦ ʧʦʣʷ -  

BFI Rd,Rn,#lsb,#width ɿʘʧʠʩʴ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʙʠʪʦʚʦʛʦ 

ʧʦʣʷ 

-  

BIC, BICS {Rd,} Rn, Op 2 ʉʙʨʦʩ ʙʠʪ ʧʦ ʤʘʩʢʝ N,Z,C  

BKPT #imm ʊʦʯʢʘ ʦʩʪʘʥʦʚʘ -  

BL label ʇʝʨʝʭʦʜ ʩʦ ʩʚʷʟʴʶ  -  

BLX Rm ʂʦʩʚʝʥʥʳʡ ʧʝʨʝʭʦʜ ʩʦ ʩʚʷʟʴʶ -  

BX Rm ʂʦʩʚʝʥʥʳʡ ʧʝʨʝʭʦʜ -  

CBNZ Rn, label ʉʨʘʚʥʝʥʠʝ ʩ ʥʫʣʝʤ ʠ ʧʝʨʝʭʦʜ ʧʦ 

ʥʝʨʘʚʝʥʩʪʚʫ 

-  

CBZ Rn, label ʉʨʘʚʥʝʥʠʝ ʩ ʥʫʣʝʤ ʠ ʧʝʨʝʭʦʜ ʧʦ 

ʨʘʚʝʥʩʪʚʫ 

-  

CLREX - ʉʙʨʦʩ ʵʢʩʢʣʶʟʠʚʥʦʛʦ ʜʦʩʪʫʧʘ -  

CLZ Rd, Rm ʆʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʝʜʫʱʠʭ 

ʥʫʣʝʡ 

-  

CMN, CMNS Rn, Op2 ʉʨʘʚʥʠʪʴ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ 

ʟʥʘʢʦʤ 

N,Z,C,V  

CMP, CMPS Rn, Op2 ʉʨʘʚʥʠʪʴ N,Z,C,V  

CPSID iflags ʀʟʤʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʦʨʘ, 

ʟʘʧʨʝʪʠʪʴ ʧʨʝʨʳʚʘʥʠʷ  

-  

CPSIE iflags ʀʟʤʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʦʨʘ, 

ʨʘʟʨʝʰʠʪʴ ʧʨʝʨʳʚʘʥʠʷ  

-  
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DMB - ɹʘʨʴʝʨ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʢ 

ʧʘʤʷʪʠ ʜʘʥʥʳʭ 

-  

DSB - ɹʘʨʴʝʨ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʢ 

ʧʘʤʷʪʠ ʜʘʥʥʳʭ 

-  

EOR, EORS {Rd,} Rn, Op2 ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ N,Z,C  

ISB - ɹʘʨʴʝʨ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʢ 

ʠʥʩʪʨʫʢʮʠʷʤ 

-  

IT - ʅʘʯʘʣʦ ʙʣʦʢʘ ʫʩʣʦʚʥʦ ʠʩʧʦʣʥʷʝʤʳʭ 

ʠʥʩʪʨʫʢʮʠʡ 

-  

LDM Rn{!}, reglist ɿʘʛʨʫʟʢʘ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ, 

ʠʥʢʨʝʤʝʥʪ ʧʦʩʣʝ ʜʦʩʪʫʧʘ 

-  

LDMDB, 

LDMEA 

Rn{!}, reglist ɿʘʛʨʫʟʢʘ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ, 

ʜʝʢʨʝʤʝʥʪ ʧʝʨʝʜ ʜʦʩʪʫʧʦʤ 

-  

LDMFD, 

LDMIA  

Rn{!}, reglist ɿʘʛʨʫʟʢʘ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ, 

ʠʥʢʨʝʤʝʥʪ ʧʦʩʣʝ ʜʦʩʪʫʧʘ 

-  

LDR Rt, [Rn, #offset] ɿʘʛʨʫʟʢʘ ʩʣʦʚʘ ʚ ʨʝʛʠʩʪʨ -  

LDRB, 

LDRBT 

Rt, [Rn, #offset] ɿʘʛʨʫʟʢʘ ʙʘʡʪʘ ʚ ʨʝʛʠʩʪʨ -  

LDRD Rt, Rt2, [Rn,#offset] ɿʘʛʨʫʟʢʘ ʜʚʦʡʥʦʛʦ ʩʣʦʚʘ ʚ ʧʘʨʫ 

ʨʝʛʠʩʪʨʦʚ 

-  

LDREX Rt, [Rn, #offset] ʕʢʩʢʣʶʟʠʚʥʦʝ ʯʪʝʥʠʝ ʨʝʛʠʩʪʨʘ -  

LDREXB Rt, [Rn] ʕʢʩʢʣʶʟʠʚʥʦʝ ʯʪʝʥʠʝ ʨʝʛʠʩʪʨʘ, 

ʙʘʡʪ 

-  

LDREXH Rt, [Rn] ʕʢʩʢʣʶʟʠʚʥʦʝ ʯʪʝʥʠʝ ʨʝʛʠʩʪʨʘ, 

ʧʦʣʫʩʣʦʚʦ 

-  

LDRH, 

LDRHT 

Rt, [Rn, #offset] ɿʘʛʨʫʟʢʘ ʧʦʣʫʩʣʦʚʘ ʚ ʨʝʛʠʩʪʨ -  

LDRSB, 

LDRSBT 

Rt, [Rn, #offset] ɿʘʛʨʫʟʢʘ ʚ ʨʝʛʠʩʪʨ ʙʘʡʪʘ ʩʦ ʟʥʘʢʦʤ -  

LDRSH, 

LDRSHT 

Rt, [Rn, #offset] ɿʘʛʨʫʟʢʘ ʚ ʨʝʛʠʩʪʨ ʧʦʣʫʩʣʦʚʘ ʩʦ 

ʟʥʘʢʦʤ 

-  

LDRT Rt, [Rn, #offset] ɿʘʛʨʫʟʢʘ ʚ ʨʝʛʠʩʪʨ ʩʣʦʚʘ  -  

LSL, LSLS Rd, Rm, <Rs|#n> ʃʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʣʝʚʦ  N,Z,C  

LSR, LSRS Rd, Rm, <Rs|#n> ʃʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ N,Z,C  

MLA  Rd, Rn, Rm, Ra ʋʤʥʦʞʝʥʠʝ ʠ ʩʣʦʞʝʥʠʝ, 32-ʙʠʪʥʳʡ 

ʨʝʟʫʣʴʪʘʪ 

-  

MLS Rd, Rn, Rm, Ra ʋʤʥʦʞʝʥʠʝ ʠ ʚʳʯʠʪʘʥʠʝ, 32-

ʙʠʪʥʳʡ ʨʝʟʫʣʴʪʘʪ 

-  

MOV, MOVS Rd, Op2 ɿʘʛʨʫʟʢʘ N,Z,C  

MOVT Rd, #imm16 ɿʘʛʨʫʟʢʘ ʚ ʩʪʘʨʰʝʝ ʧʦʣʫʩʣʦʚʦ -  

MOVW, 

MOV 

Rd, #imm16 ɿʘʛʨʫʟʢʘ 16-ʙʠʪʥʦʡ ʢʦʥʩʪʘʥʪʳ  N,Z,C  

MRS Rd, spec_reg ʉʯʠʪʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʛʠʩʪʨ ʚ 

ʨʝʛʠʩʪʨ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ  

-  

MSR spec_reg, Rm ɿʘʧʠʩʘʪʴ ʨʝʛʠʩʪʨ ʦʙʱʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʛʠʩʪʨ 

N,Z,C,V  

MUL, MULS {Rd,} Rn, Rm ʋʤʥʦʞʝʥʠʝ, 32-ʨʘʟʨʷʜʥʳʡ 

ʨʝʟʫʣʴʪʘʪ 

N,Z  
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MVN, 

MVNS 

Rd, Op2 ɿʘʛʨʫʟʢʘ ʠʥʚʝʨʩʥʦʛʦ ʟʥʘʯʝʥʠʷ  N,Z,C  

NOP - ʅʝʪ ʦʧʝʨʘʮʠʠ -  

ORN, ORNS {Rd,} Rn, Op2 ʃʦʛʠʯʝʩʢʦʝ ʀʃʀ-ʅɽ N,Z,C  

ORR, ORRS {Rd,} Rn, Op2 ʃʦʛʠʯʝʩʢʦʝ ʀʃʀ N,Z,C  

POP reglist ʀʟʚʣʝʯʴ ʨʝʛʠʩʪʨʳ ʠʟ ʩʪʝʢʘ  -  

PUSH reglist ɿʘʥʝʩʪʠ ʨʝʛʠʩʪʨʳ ʚ ʩʪʝʢ -  

RBIT Rd, Rn ʀʟʤʝʥʠʪʴ ʥʘ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ ʙʠʪ 

ʚ ʩʣʦʚʝ 

-  

REV Rd, Rn ʀʟʤʝʥʠʪʴ ʥʘ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ 

ʙʘʡʪʦʚ ʚ ʩʣʦʚʝ 

-  

REV16 Rd, Rn ʀʟʤʝʥʠʪʴ ʥʘ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ 

ʙʘʡʪʦʚ ʚ ʧʦʣʫʩʣʦʚʘʭ 

-  

REVSH Rd, Rn ʀʟʤʝʥʠʪʴ ʥʘ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ 

ʙʘʡʪ ʚ ʤʣʘʜʰʝʤ ʧʦʣʫʩʣʦʚʝ, 

ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʟʥʘʢʦʚʦʛʦ ʙʠʪʘ ʚ ʩʪʘʨʰʝʝ ʧʦʣʫʩʣʦʚʦ 

-  

ROR, RORS Rd, Rm, <Rs|#n> ʎʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ N,Z,C  

RRX, RRXS Rd, Rm ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ ʦʜʠʥ 

ʙʠʪ ʩ ʫʯʝʪʦʤ ʧʝʨʝʥʦʩʘ 

N,Z,C  

RSB, RSBS {Rd,} Rn, Op2 ɺʳʯʠʪʘʥʠʝ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ 

ʧʦʨʷʜʢʦʤ ʘʨʛʫʤʝʥʪʦʚ 

N,Z,C,V  

SBC, SBCS {Rd,} Rn, Op2 ɺʳʯʠʪʘʥʠʝ ʩ ʫʯʝʪʦʤ ʧʝʨʝʥʦʩʘ  N,Z,C,V  

SBFX Rd, Rn, #lsb, #width ʏʪʝʥʠʝ ʟʥʘʯʝʥʠʷ ʙʠʪʦʚʦʛʦ ʧʦʣʷ, 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʛʦ ʢʘʢ ʯʠʩʣʦ ʩʦ 

ʟʥʘʢʦʤ 

-  

SDIV {Rd,} Rn, Rm ɼʝʣʝʥʠʝ ʯʠʩʝʣ ʩʦ ʟʥʘʢʦʤ  -  

SEV - ʋʩʪʘʥʦʚʠʪʴ ʧʨʠʟʥʘʢ ʩʦʙʳʪʠʷ -  

SMLAL RdLo, RdHi, Rn, Rm ʋʤʥʦʞʝʥʠʝ ʯʠʩʝʣ ʩʦ ʟʥʘʢʦʤ ʩ 

ʥʘʢʦʧʣʝʥʠʝʤ, 64-ʙʠʪʥʳʡ ʨʝʟʫʣʴʪʘʪ 

-  

SMULL RdLo, RdHi, Rn, Rm ʋʤʥʦʞʝʥʠʝ ʯʠʩʝʣ ʩʦ ʟʥʘʢʦʤ, 64-

ʙʠʪʥʳʡ ʨʝʟʫʣʴʪʘʪ 

-  

SSAT Rd,#n,Rm{,shift#s} ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ 32-ʨʘʟʨʷʜʥʦʛʦ 

ʯʠʩʣʘ ʚ n-ʨʘʟʨʷʜʥʦʝ ʩʦ ʟʥʘʢʦʤ, ʩ 

ʥʘʩʳʱʝʥʠʝʤ 

Q  

STM Rn{!}, reglist ʉʦʭʨʘʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ, 

ʠʥʢʨʝʤʝʥʪ ʧʦʩʣʝ ʜʦʩʪʫʧʘ 

 

-  

STMDB, 

STMEA 

Rn{!}, reglist ʉʦʭʨʘʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ, 

ʜʝʢʨʝʤʝʥʪ ʧʝʨʝʜ ʜʦʩʪʫʧʦʤ 

-  

STMFD, 

STMIA 

Rn{!}, reglist ʉʦʭʨʘʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ, 

ʠʥʢʨʝʤʝʥʪ ʧʦʩʣʝ ʜʦʩʪʫʧʘ 

-  

STR Rt, [Rn, #offset] ʉʦʭʨʘʥʝʥʠʝ ʨʝʛʠʩʪʨʘ -  

STRB, 

STRBT 

Rt, [Rn, #offset] ʉʦʭʨʘʥʝʥʠʝ ʨʝʛʠʩʪʨʘ, ʙʘʡʪ -  

STRD Rt, Rt2, [Rn, #offset] ʉʦʭʨʘʥʝʥʠʝ ʧʘʨʳ ʨʝʛʠʩʪʨʦʚ, 

ʜʚʦʡʥʦʝ ʩʣʦʚʦ 

-  

STREX Rd, Rt, [Rn, #offset] ʕʢʩʢʣʶʟʠʚʥʘʷ ʟʘʧʠʩʴ ʨʝʛʠʩʪʨʘ -  
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STREXB Rd, Rt, [Rn] ʕʢʩʢʣʶʟʠʚʥʘʷ ʟʘʧʠʩʴ ʨʝʛʠʩʪʨʘ, ʙʘʡʪ -  

STREXH Rd, Rt, [Rn] ʕʢʩʢʣʶʟʠʚʥʘʷ ʟʘʧʠʩʴ ʨʝʛʠʩʪʨʘ, 

ʧʦʣʫʩʣʦʚʦ 

-  

STRH, 

STRHT 

Rt, [Rn, #offset] ʉʦʭʨʘʥʝʥʠʝ ʨʝʛʠʩʪʨʘ, ʧʦʣʫʩʣʦʚʦ -  

STRT Rt, [Rn, #offset] ʉʦʭʨʘʥʝʥʠʝ ʨʝʛʠʩʪʨʘ, ʩʣʦʚʦ -  

SUB, SUBS {Rd,} Rn, Op2 ɺʳʯʠʪʘʥʠʝ N,Z,C,V  

SUB, SUBW {Rd,} Rn, #imm12 ɺʳʯʠʪʘʥʠʝ N,Z,C,V  

SVC #imm ɺʳʟʦʚ ʩʫʧʝʨʚʠʟʦʨʘ -  

SXTB { Rd,}Rm{,ROR#n}  ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʙʘʡʪ ʩʦ ʟʥʘʢʦʤ ʚ 

ʩʣʦʚʦ 

-  

SXTH { Rd,}Rm{,ROR#n}  ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʧʦʣʫʩʣʦʚʦ ʩʦ ʟʥʘʢʦʤ 

ʚ ʩʣʦʚʦ 

-  

TBB [Rn, Rm] ʊʘʙʣʠʯʥʳʡ ʧʝʨʝʭʦʜ ʧʦ ʠʥʜʝʢʩʫ, 

ʩʤʝʱʝʥʠʷ - ʙʘʡʪʳ 

-  

TBH [Rn, Rm, LSL #1] ʊʘʙʣʠʯʥʳʡ ʧʝʨʝʭʦʜ ʧʦ ʠʥʜʝʢʩʫ, 

ʩʤʝʱʝʥʠʷ - ʧʦʣʫʩʣʦʚʘ 

-  

TEQ Rn, Op2 ʇʨʦʚʝʨʢʘ ʨʘʚʝʥʩʪʚʘ N,Z,C  

TST Rn, Op2 ʇʨʦʚʝʨʢʘ ʟʥʘʯʝʥʠʷ ʙʠʪ ʧʦ ʤʘʩʢʝ N,Z,C  

UBFX Rd, Rn, #lsb, #width ʏʪʝʥʠʝ ʟʥʘʯʝʥʠʷ ʙʠʪʦʚʦʛʦ ʧʦʣʷ, 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʛʦ ʢʘʢ ʯʠʩʣʦ ʙʝʟ 

ʟʥʘʢʘ 

-  

UDIV {Rd,} Rn, Rm ɼʝʣʝʥʠʝ ʯʠʩʝʣ ʙʝʟ ʟʥʘʢʘ -  

UMLAL  RdLo, RdHi, Rn, Rm ʋʤʥʦʞʝʥʠʝ ʯʠʩʝʣ ʙʝʟ ʟʥʘʢʘ ʩ 

ʥʘʢʦʧʣʝʥʠʝʤ, 64-ʙʠʪʥʳʡ ʨʝʟʫʣʴʪʘʪ 

-  

UMULL  RdLo, RdHi, Rn, Rm ʋʤʥʦʞʝʥʠʝ ʯʠʩʝʣ ʙʝʟ ʟʥʘʢʘ, 64-

ʙʠʪʥʳʡ ʨʝʟʫʣʴʪʘʪ 

-  

USAT Rd,#n,Rm{,shift#s} ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ 32-ʨʘʟʨʷʜʥʦʛʦ 

ʯʠʩʣʘ ʚ n-ʨʘʟʨʷʜʥʦʝ ʙʝʟ ʟʥʘʢʘ, ʩ 

ʥʘʩʳʱʝʥʠʝʤ 

Q  

UXTB { Rd,}Rm{,ROR#n}  ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʙʘʡʪ ʙʝʟ ʟʥʘʢʘ ʚ 

ʩʣʦʚʦ 

-  

UXTH { Rd,}Rm{,ROR#n}  ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʧʦʣʫʩʣʦʚʦ ʙʝʟ ʟʥʘʢʘ 

ʚ ʩʣʦʚʦ 

-  

WFE - ʆʞʠʜʘʪʴ ʩʦʙʳʪʠʝ -  

WFI - ʆʞʠʜʘʪʴ ʧʨʝʨʳʚʘʥʠʝ -  
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11.1 ɺʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ 

ʉʪʘʥʜʘʨʪ ANSI ʷʟʳʢʘ C ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʝʢʦʪʦʨʳʤ 

ʠʥʩʪʨʫʢʮʠʷʤ ʧʨʦʮʝʩʩʦʨʘ Cortex-M3. ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʦʧʠʩʘʥʳ ʚʩʪʨʦʝʥʥʳʝ (intrinsic) ʬʫʥʢʮʠʠ, 

ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʢʦʤʧʠʣʷʪʦʨʫ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʢʮʠʡ. ɺ 

ʩʣʫʯʘʝ ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʢʦʤʧʠʣʷʪʦʨ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʫ ʠʣʠ ʠʥʫʶ ʚʩʪʨʦʝʥʥʫʶ ʬʫʥʢʮʠʶ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʠʪʴ ʚ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʘʩʩʝʤʙʣʝʨʥʫʶ ʚʩʪʘʚʢʫ ʩ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʩʪʨʫʢʮʠʝʡ. 

ɺ CMSIS ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʨʘʩʰʠʨʷʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʪʘʥʜʘʨʪʘ ANSI C. 

ʊʘʙʣʠʮʘ 51 ï ɺʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ CMSIS, ʧʦʟʚʦʣʷʶʱʠʝ ʛʝʥʝʨʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ 

ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʮʝʩʩʦʨʘ Cortex-M3 

ʄʥʝʤʦʢʦʜ ʢʦʤʘʥʜʳ ʧʨʦʮʝʩʩʦʨʘ ʆʧʠʩʘʥʠʝ ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʠ 

CPSIE I void __enable_irq(void) 

CPSID I void __disable_irq(void) 

CPSIE F void __enable_fault_irq(void) 

CPSID F void __disable_fault_irq(void) 

ISB void __ISB(void) 

DSB void __DSB(void) 

DMB void __DMB(void) 

REV uint32_t __REV(uint32_t int value) 

REV16 uint32_t __REV16(uint32_t int value) 

REVSH uint32_t __REVSH(uint32_t int value) 

RBIT uint32_t __RBIT(uint32_t int value) 

SEV void __SEV(void) 

WFE void __WFE(void) 

WFI void __WFI(void) 

ʂʨʦʤʝ ʪʦʛʦ, CMSIS ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʨʝʛʠʩʪʨʦʚ ʧʨʦʮʝʩʩʦʨʘ, ʜʦʩʪʫʧʥʳʭ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜ MRS ʠ MSR. 

ʊʘʙʣʠʮʘ 52 ï ɺʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ CMSIS ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʧʝʮʠʘʣʴʥʳʤ ʨʝʛʠʩʪʨʘʤ 

ʧʨʦʮʝʩʩʦʨʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʩʧʝʮʠʘʣʴʥʦʛʦ 
ʨʝʛʠʩʪʨʘ 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ ʆʧʠʩʘʥʠʝ ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʠ 

PRIMASK 
ʏʪʝʥʠʝ uint32_t __get_PRIMASK (void) 

ɿʘʧʠʩʴ void __set_PRIMASK (uint32_t value) 

FAULTMASK 
ʏʪʝʥʠʝ uint32_t __get_FAULTMASK (void) 

ɿʘʧʠʩʴ void __set_FAULTMASK (uint32_t value) 

BASEPRI 
ʏʪʝʥʠʝ uint32_t __get_BASEPRI (void) 

ɿʘʧʠʩʴ void __set_BASEPRI (uint32_t value) 

CONTROL 
ʏʪʝʥʠʝ uint32_t __get_CONTROL (void) 

ɿʘʧʠʩʴ void __set_CONTROL (uint32_t value) 

MSP 
ʏʪʝʥʠʝ uint32_t __get_MSP (void) 

ɿʘʧʠʩʴ void __set_MSP (uint32_t TopOfMainStack) 

PSP 
ʏʪʝʥʠʝ uint32_t __get_PSP (void) 

ɿʘʧʠʩʴ void __set_PSP (uint32_t TopOfProcStack) 
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11.2 ʆʧʠʩʘʥʠʝ ʠʥʩʪʨʫʢʮʠʡ  

ɺ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʥʩʪʨʫʢʮʠʷʭ ʧʨʦʮʝʩʩʦʨʘ: 

¶ ʦʧʝʨʘʥʜʳ; 

¶ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ PC ʠ ʫʢʘʟʘʪʝʣʷ ʩʪʝʢʘ SP; 

¶ ʬʦʨʤʘʪ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ; 

¶ ʦʧʝʨʘʮʠʠ ʩʜʚʠʛʘ; 

¶ ʚʳʨʘʚʥʠʚʘʥʠʝ ʘʜʨʝʩʦʚ; 

¶ ʚʳʨʘʞʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ; 

¶ ʫʩʣʦʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ; 

¶ ʚʳʙʦʨ ʨʘʟʤʝʨʘ ʢʦʜʘ ʠʥʩʪʨʫʢʮʠʠ. 

11.2.1 ʆʧʝʨʘʥʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʥʜʘ ʠʥʩʪʨʫʢʮʠʠ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʨʝʛʠʩʪʨ, ʢʦʥʩʪʘʥʪʘ, ʣʠʙʦ ʜʨʫʛʦʡ 

ʧʘʨʘʤʝʪʨ, ʩʧʝʮʠʬʠʯʥʳʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʢʦʤʘʥʜʳ. ʇʨʦʮʝʩʩʦʨ ʧʨʠʤʝʥʷʝʪ ʠʥʩʪʨʫʢʮʠʶ ʢ 

ʦʧʝʨʘʥʜʘʤ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪ ʚ ʨʝʛʠʩʪʨʝ-ʧʦʣʫʯʘʪʝʣʝ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʬʦʨʤʘʪ 

ʢʦʤʘʥʜʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʧʝʮʠʬʠʢʘʮʠʶ ʨʝʛʠʩʪʨʘ-ʧʦʣʫʯʘʪʝʣʷ, ʦʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʢʘʟʳʚʘʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʦʧʝʨʘʥʜʘʤʠ.  

ʆʧʝʨʘʥʜʳ ʚ ʥʝʢʦʪʦʨʳʭ ʠʥʩʪʨʫʢʮʠʷʭ ʜʦʧʫʩʢʘʶʪ ʛʠʙʢʠʡ ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʪʦ ʝʩʪʴ 

ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʨʝʛʠʩʪʨʦʤ, ʪʘʢ ʠ ʢʦʥʩʪʘʥʪʦʡ. ʇʦʜʨʦʙʥʝʝ ʩʤ. ñʌʦʨʤʘʪ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘò. 

11.2.2 ʆʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ PC ʠ SP 

ʄʥʦʛʠʝ ʠʥʩʪʨʫʢʮʠʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʛʠʩʪʨʳ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ (PC) ʠ 

ʫʢʘʟʘʪʝʣʷ ʩʪʝʢʘ (SP) ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʘ-ʧʦʣʫʯʘʪʝʣʷ. ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʦʧʠʩʘʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʠʥʩʪʨʫʢʮʠʡ. 

ɹʠʪ [0] ʘʜʨʝʩʘ, ʟʘʛʨʫʞʘʝʤʦʛʦ ʚ PC ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʡ ʠʟ ʢʦʤʘʥʜ BX, BLX, LDM, LDR ʠʣʠ 

POP ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 1, ʪʘʢ ʢʘʢ ʵʪʦʪ ʙʠʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʨʝʙʫʝʤʳʡ ʥʘʙʦʨ ʢʦʤʘʥʜ, ʘ ʧʨʦʮʝʩʩʦʨ 

Cortex-M3 ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʣʴʢʦ ʠʥʩʪʨʫʢʮʠʠ ʠʟ ʥʘʙʦʨʘ Thumb. 

11.2.3 ʌʦʨʤʘʪ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʘʥʜ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦʜʜʝʨʞʠʚʘʝʪ ʛʠʙʢʠʡ ʬʦʨʤʘʪ ʟʘʜʘʥʠʷ ʚʪʦʨʦʛʦ 

ʦʧʝʨʘʥʜʘ. ɼʘʣʝʝ ʚ ʦʧʠʩʘʥʠʠ ʩʠʥʪʘʢʩʠʩʘ ʠʥʩʪʨʫʢʮʠʡ ʧʨʦʮʝʩʩʦʨʘ ʪʘʢʦʡ ʦʧʝʨʘʥʜ ʙʫʜʝʪ 

ʦʙʦʟʥʘʯʘʪʴʩʷ ʢʘʢ Operand2. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʥʜʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ: 

¶ ʢʦʥʩʪʘʥʪʘ; 

¶ ʨʝʛʠʩʪʨ ʩ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʩʜʚʠʛʘ. 

11.2.3.1 ʂʦʥʩʪʘʥʪʘ 

ɼʘʥʥʳʡ ʪʠʧ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ ʟʘʜʘʝʪʩʷ ʚ ʬʦʨʤʘʪʝ:  

      #constant 

ʛʜʝ constant ʤʦʞʝʪ ʙʳʪʴ: 

¶ ʣʶʙʦʡ ʢʦʥʩʪʘʥʪʦʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʧʫʪʝʤ ʩʜʚʠʛʘ ʚʦʩʴʤʠʨʘʟʨʷʜʥʦʛʦ 

ʯʠʩʣʘ ʚʣʝʚʦ ʥʘ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʷʜʦʚ ʚ ʧʨʝʜʝʣʘʭ 32-ʨʘʟʨʷʜʥʦʛʦ ʩʣʦʚʘ; 

¶ ʣʶʙʘʷ ʢʦʥʩʪʘʥʪʘ ʚ ʚʠʜʝ 0x00XY00XY; 

¶ ʣʶʙʘʷ ʢʦʥʩʪʘʥʪʘ ʚ ʚʠʜʝ 0xXY00XY00; 

¶ ʣʶʙʘʷ ʢʦʥʩʪʘʥʪʘ ʚ ʚʠʜʝ 0xXYXYXYXY. 

ɺʦ ʚʩʝʭ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʩʣʫʯʘʷʭ X ʠ Y ʧʨʝʜʩʪʘʚʣʷʶʪ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝ ʮʠʬʨʳ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʥʩʪʨʫʢʮʠʡ constant ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ 

ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ. ʇʦʜʨʦʙʥʦʩʪʠ ʠʟʣʦʞʝʥʳ ʚ ʦʧʠʩʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʥʩʪʨʫʢʮʠʡ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʩʪʘʥʪʥʦʛʦ ʦʧʝʨʘʥʜʘ Operand2 ʚ ʢʦʤʘʥʜʘʭ MOVS, MVNS, ANDS, 

ORRS, ORNS, EORS, BICS, TEQ ʠ TST ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʦʥʩʪʘʥʪʘ ʙʦʣʴʰʝ 255 ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʘ ʧʫʪʝʤ ʩʜʚʠʛʘ ʚʦʩʴʤʠʨʘʟʨʷʜʥʦʛʦ ʯʠʩʣʘ, ʟʥʘʯʝʥʠʝ ʙʠʪʘ [31] ʢʦʥʩʪʘʥʪʳ ʚʣʠʷʝʪ ʥʘ 

ʟʥʘʯʝʥʠʝ ʬʣʘʛʘ ʧʝʨʝʥʦʩʘ. ɼʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ Operand2 ʠʟʤʝʥʝʥʠʷ ʬʣʘʛʘ ʧʝʨʝʥʦʩʘ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ. 

ɿʘʤʝʥʘ ʠʥʩʪʨʫʢʮʠʡ 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʢʘʟʳʚʘʝʪ ʢʦʥʩʪʘʥʪʫ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʦʧʠʩʘʥʥʳʤ ʚ ʨʘʟʜʝʣʝ çʂʦʥʩʪʘʥʪʘè, ʘʩʩʝʤʙʣʝʨ ʤʦʞʝʪ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʨʫʛʦʡ ʠʥʩʪʨʫʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ.  

ʅʘʧʨʠʤʝʨ, ʢʦʤʘʥʜʘ CMP Rd, #0xFFFFFFFE ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʵʢʚʠʚʘʣʝʥʪʥʫʶ 

ʢʦʤʘʥʜʫ CMN Rd, #0x2. 

11.2.3.2 ʈʝʛʠʩʪʨ ʩ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʩʜʚʠʛʘ  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʧʝʨʘʥʜ Operand2 ʟʘʜʘʝʪʩʷ ʚ ʬʦʨʤʝ:  

Rm {, shift}  

ʛʜʝ 

Rm ï ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ ʜʘʥʥʳʝ ʜʣʷ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ ʠʥʩʪʨʫʢʮʠʠ; 

shift ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʜʚʠʛ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʘ Rm. ʆʥ ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʦʜʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʟʥʘʯʝʥʠʡ: 

ASR #n - ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ n ʙʠʪ, 1 Ò n Ò 32; 

LSL #n - ʣʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʣʝʚʦ ʥʘ n ʙʠʪ, 1 Ò n Ò 31; 

LSR #n - ʣʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ n ʙʠʪ, 1 Ò n Ò 32; 

ROR #n - ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ n ʙʠʪ, 1 Ò n Ò 31; 

RRX - ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ ʦʜʠʥ ʙʠʪ, ʩ ʫʯʝʪʦʤ ʧʝʨʝʥʦʩʘ. 

ʉʣʫʯʘʡ, ʢʦʛʜʘ ʩʜʚʠʛ ʥʝ ʫʢʘʟʘʥ, ʵʢʚʠʚʘʣʝʥʪʝʥ ʟʘʜʘʥʠʶ ʩʜʚʠʛʘ LSL #0. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʝʨʘʥʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ Rm ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ʇʨʠ ʫʢʘʟʘʥʠʠ ʧʘʨʘʤʝʪʨʘ ʩʜʚʠʛʘ ʚ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʥʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ 32-ʨʘʟʨʷʜʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ Rm, ʦʜʥʘʢʦ ʩʦʜʝʨʞʠʤʦʝ ʩʘʤʦʛʦ 

ʨʝʛʠʩʪʨʘ Rm ʥʝ ʤʝʥʷʝʪʩʷ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʝʨʘʥʜʘ ʩʦ ʩʜʚʠʛʦʤ ʚ ʥʝʢʦʪʦʨʳʭ ʠʥʩʪʨʫʢʮʠʷʭ ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʝ ʬʣʘʛʘ 

ʧʝʨʝʥʦʩʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʜʝʡʩʪʚʠʝ ʦʧʝʨʘʮʠʡ ʩʜʚʠʛʘ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʬʣʘʛ ʧʝʨʝʥʦʩʘ 

ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʨʘʟʜʝʣʝ "ʆʧʝʨʘʮʠʠ ʩʜʚʠʛʘ". 

11.2.4 ʆʧʝʨʘʮʠʠ ʩʜʚʠʛʘ 

ʆʧʝʨʘʮʠʠ ʩʜʚʠʛʘ ʧʝʨʝʥʦʩʷʪ ʟʥʘʯʝʥʠʝ ʙʠʪ ʩʦʜʝʨʞʠʤʦʛʦ ʨʝʛʠʩʪʨʘ ʚʣʝʚʦ ʠʣʠ ʚʧʨʘʚʦ ʥʘ 

ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʠʮʠʡ - ʜʣʠʥʘ ʩʜʚʠʛʘ. ʉʜʚʠʛ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ: 

¶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʢʮʠʡ ASR, LSR, LSL, ROR ʠ RRX, ʧʨʠ ʵʪʦʤ 

ʨʝʟʫʣʴʪʘʪ ʩʜʚʠʛʘ ʟʘʥʦʩʠʪʩʷ ʚ ʨʝʛʠʩʪʨ-ʧʦʣʫʯʘʪʝʣʴ; 

¶ ʚʦ ʚʨʝʤʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ Operand2 ʢʦʤʘʥʜ, ʧʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪ 

ʩʜʚʠʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʦʧʝʨʘʥʜʦʚ ʠʥʩʪʨʫʢʮʠʠ.  

ɼʦʧʫʩʪʠʤʘʷ ʜʣʠʥʘ ʩʜʚʠʛʘ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʩʜʚʠʛʘ ʠ ʠʥʩʪʨʫʢʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʙʳʣ 

ʧʨʠʤʝʥʝʥ (ʩʤ. ʩʪʨ. 95). ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʨʘʚʝʥ 0, ʬʘʢʪʠʯʝʩʢʠ ʩʜʚʠʛ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 
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ʆʧʝʨʘʮʠʠ ʩʜʚʠʛʘ ʨʝʛʠʩʪʨʘ ʚʣʠʷʶʪ ʥʘ ʟʥʘʯʝʥʠʝ ʬʣʘʛʘ ʧʝʨʝʥʦʩʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʷ, ʢʦʛʜʘ 

ʜʣʠʥʘ ʩʜʚʠʛʘ ʨʘʚʥʘ 0. ʈʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʩʜʚʠʛʘ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʬʣʘʛ ʧʝʨʝʥʦʩʘ ʦʧʠʩʘʥʳ ʚ 

ʩʣʝʜʫʶʱʝʤ ʧʦʜʨʘʟʜʝʣʝ (Rm ï ʩʜʚʠʛʘʝʤʳʡ ʨʝʛʠʩʪʨ, n ï ʜʣʠʥʘ ʩʜʚʠʛʘ). 

11.2.4.1 ASR 

ɸʨʠʬʤʝʪʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ n ʙʠʪ ʧʝʨʝʥʦʩʠʪ ʢʨʘʡʥʠʝ ʩʣʝʚʘ 32-n ʙʠʪ ʨʝʛʠʩʪʨʘ Rm 

ʚʧʨʘʚʦ ʥʘ n ʧʦʟʠʮʠʡ, ʪʦ ʝʩʪʴ ʥʘ ʤʝʩʪʦ ʢʨʘʡʥʠʭ ʩʧʨʘʚʘ 32-n. ɹʠʪ [31] ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʨʝʛʠʩʪʨʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ n ʢʨʘʡʥʠʭ ʩʣʝʚʘ ʙʠʪ ʨʝʟʫʣʴʪʘʪʘ. ʉʤʦʪʨʠʪʝ ʈʠʩʫʥʦʢ 22. ʀʥʩʪʨʫʢʮʠʷ 

ASR # 3. 

ʆʧʝʨʘʮʠʶ ASR # n ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ Rm ʥʘ 2n, ʩ 

ʦʢʨʫʛʣʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ (ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʤʠʥʫʩ ʙʝʩʢʦʥʝʯʥʦʩʪʠ). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʢʮʠʠ ASRS, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʜʚʠʛ ASR #n ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ ʢʦʤʘʥʜ MOVS, MVNS, ANDS, ORRS, ORNS, EORS, BICS, 

TEQ ʠʣʠ TST, ʬʣʘʛ ʧʝʨʝʥʦʩʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʙʠʪʘ, ʚʳʪʝʩʥʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʧʝʨʘʮʠʠ ʩʜʚʠʛʘ, ʪʦ ʝʩʪʴ ʙʠʪʘ [n-1] ʨʝʛʠʩʪʨʘ Rm. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ n Ó 32, ʚʩʝ ʙʠʪʳ ʨʝʟʫʣʴʪʘʪʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʟʥʘʯʝʥʠʝ ʙʠʪʘ [31] ʨʝʛʠʩʪʨʘ 

Rm. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʦʧʝʨʘʮʠʷ ʚʣʠʷʝʪ ʥʘ ʬʣʘʛ ʧʝʨʝʥʦʩʘ, ʪʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʬʣʘʛʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʨʘʚʥʳʤ ʟʥʘʯʝʥʠʶ ʙʠʪʘ [31] ʨʝʛʠʩʪʨʘ Rm. 

 
ʈʠʩʫʥʦʢ 22. ʀʥʩʪʨʫʢʮʠʷ ASR # 3 

11.2.4.2 LSR 

ʃʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ n ʙʠʪ ʧʝʨʝʥʦʩʠʪ ʢʨʘʡʥʠʝ ʩʣʝʚʘ 32-n ʙʠʪ ʨʝʛʠʩʪʨʘ Rm ʚʧʨʘʚʦ 

ʥʘ n ʧʦʟʠʮʠʡ, ʪʦ ʝʩʪʴ ʥʘ ʤʝʩʪʦ ʢʨʘʡʥʠʭ ʩʧʨʘʚʘ 32-n. ʇʨʠ ʵʪʦʤ ʚ n ʢʨʘʡʥʠʭ ʩʣʝʚʘ ʙʠʪ ʨʝʟʫʣʴʪʘʪʘ 

ʟʘʧʠʩʳʚʘʝʪʩʷ 0. ʉʤʦʪʨʠʪʝ ʈʠʩʫʥʦʢ 23 ʀʥʩʪʨʫʢʮʠʷ LSR # 3. 

ʆʧʝʨʘʮʠʶ LSR # n ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ Rm ʥʘ 2n ʚ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʮʝʣʦʝ ʯʠʩʣʦ ʙʝʟ ʟʥʘʢʘ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʢʮʠʠ LSRS, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʜʚʠʛ LSR #n ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ ʢʦʤʘʥʜ MOVS, MVNS, ANDS, ORRS, ORNS, EORS, BICS, 

TEQ ʠʣʠ TST, ʬʣʘʛ ʧʝʨʝʥʦʩʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʙʠʪʘ, ʚʳʪʝʩʥʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʧʝʨʘʮʠʠ ʩʜʚʠʛʘ, ʪʦ ʝʩʪʴ ʙʠʪʘ [n-1] ʨʝʛʠʩʪʨʘ Rm. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ n Ó 32, ʚʩʝ ʙʠʪʳ ʨʝʟʫʣʴʪʘʪʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ 0. ɽʩʣʠ n Ó 33 ʠ ʦʧʝʨʘʮʠʷ 

ʚʣʠʷʝʪ ʥʘ ʬʣʘʛ ʧʝʨʝʥʦʩʘ, ʪʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʬʣʘʛʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ 0. 

 
ʈʠʩʫʥʦʢ 23. ʀʥʩʪʨʫʢʮʠʷ LSR # 3 



ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʠʢʨʦʩʭʝʤ ʩʝʨʠʠ 1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫ, ʂ1986ɺɽ9ʭʫʂ, 
ʂ1986ɺɽ92QI, ʂ1986ɺɽ92QC, 1986ɺɽ91ʅ4, ʂ1986ɺɽ91ʅ4, 1986ɺɽ94ʅ4, ʂ1986ɺɽ94ʅ4 
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11.2.4.3 LSL 

ʃʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʣʝʚʦ ʥʘ n ʙʠʪ ʧʝʨʝʥʦʩʠʪ ʢʨʘʡʥʠʝ ʩʧʨʘʚʘ 32-n ʙʠʪ ʨʝʛʠʩʪʨʘ Rm ʚʣʝʚʦ ʥʘ 

n ʧʦʟʠʮʠʡ, ʪʦ ʝʩʪʴ ʥʘ ʤʝʩʪʦ ʢʨʘʡʥʠʭ ʩʣʝʚʘ 32-n. ʇʨʠ ʵʪʦʤ ʚ n ʢʨʘʡʥʠʭ ʩʣʝʚʘ ʙʠʪ ʨʝʟʫʣʴʪʘʪʘ 

ʟʘʧʠʩʳʚʘʝʪʩʷ 0. ʉʤʦʪʨʠʪʝ ʈʠʩʫʥʦʢ 24. ʀʥʩʪʨʫʢʮʠʷ LSL # 3. 

ʆʧʝʨʘʮʠʶ LSL # n ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʤʥʦʞʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ Rm ʥʘ 2n ʚ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʮʝʣʦʝ ʯʠʩʣʦ ʙʝʟ ʟʥʘʢʘ, ʣʠʙʦ ʢʘʢ ʮʝʣʦʝ ʯʠʩʣʦ ʩʦ 

ʟʥʘʢʦʤ, ʟʘʧʠʩʘʥʥʦʝ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ. ʇʝʨʝʧʦʣʥʝʥʠʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʤʥʦʞʝʥʠʷ ʥʝ 

ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʢʮʠʠ LSLS, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʜʚʠʛ LSL #n ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ ʢʦʤʘʥʜ MOVS, MVNS, ANDS, ORRS, ORNS, EORS, BICS, 

TEQ ʠʣʠ TST, ʬʣʘʛ ʧʝʨʝʥʦʩʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʙʠʪʘ, ʚʳʪʝʩʥʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʧʝʨʘʮʠʠ ʩʜʚʠʛʘ, ʪʦ ʝʩʪʴ ʙʠʪʘ [32-n] ʨʝʛʠʩʪʨʘ Rm. ʀʥʩʪʨʫʢʮʠʷ LSL #0 ʥʝ ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʝ 

ʬʣʘʛʘ ʧʝʨʝʥʦʩʘ. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ n Ó 32, ʚʩʝ ʙʠʪʳ ʨʝʟʫʣʴʪʘʪʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ 0. ɽʩʣʠ n Ó 33 ʠ ʦʧʝʨʘʮʠʷ 

ʚʣʠʷʝʪ ʥʘ ʬʣʘʛ ʧʝʨʝʥʦʩʘ, ʪʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʬʣʘʛʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ 0. 

 
ʈʠʩʫʥʦʢ 24. ʀʥʩʪʨʫʢʮʠʷ LSL # 3 

11.2.4.4 ROR 

ʎʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ n ʙʠʪ ʧʝʨʝʥʦʩʠʪ ʢʨʘʡʥʠʝ ʩʣʝʚʘ 32-n ʙʠʪ ʨʝʛʠʩʪʨʘ Rm ʚʧʨʘʚʦ 

ʥʘ n ʧʦʟʠʮʠʡ, ʪʦ ʝʩʪʴ ʥʘ ʤʝʩʪʦ ʢʨʘʡʥʠʭ ʩʧʨʘʚʘ 32-n. ʇʨʠ ʵʪʦʤ n ʢʨʘʡʥʠʭ ʩʧʨʘʚʘ ʨʘʟʨʷʜʦʚ 

ʨʝʛʠʩʪʨʘ ʧʝʨʝʥʦʩʷʪʩʷ ʚ n ʢʨʘʡʥʠʭ ʩʣʝʚʘ ʨʘʟʨʷʜʦʚ ʨʝʟʫʣʴʪʘʪʘ. ʉʤʦʪʨʠʪʝ ʈʠʩʫʥʦʢ 25. ʀʥʩʪʨʫʢʮʠʷ 

ROR # 3. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʢʮʠʠ RORS, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʜʚʠʛ ROR #n ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ ʢʦʤʘʥʜ MOVS, MVNS, ANDS, ORRS, ORNS, EORS, BICS, 

TEQ ʠʣʠ TST, ʬʣʘʛ ʧʝʨʝʥʦʩʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʩʜʚʠʥʫʪʦʛʦ ʙʠʪʘ, ʪʦ ʝʩʪʴ ʙʠʪʘ [n-

1] ʨʝʛʠʩʪʨʘ Rm. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ n = 32, ʨʝʟʫʣʴʪʘʪ ʩʦʚʧʘʜʘʝʪ ʩ ʠʩʭʦʜʥʳʤ ʟʥʘʯʝʥʠʝʤ ʨʝʛʠʩʪʨʘ. ɽʩʣʠ n = 32 ʠ 

ʦʧʝʨʘʮʠʷ ʚʣʠʷʝʪ ʥʘ ʬʣʘʛ ʧʝʨʝʥʦʩʘ, ʪʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʬʣʘʛʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ ʙʠʪʫ [31] 

ʨʝʛʠʩʪʨʘ Rm.  

ʆʧʝʨʘʮʠʷ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ROR ʩ ʧʘʨʘʤʝʪʨʦʤ, ʙʦʣʴʰʠʤ 32, ʵʢʚʠʚʘʣʝʥʪʥʘ 

ʮʠʢʣʠʯʝʩʢʦʤʫ ʩʜʚʠʛʫ ʩ ʧʘʨʘʤʝʪʨʦʤ n-32. 

 
ʈʠʩʫʥʦʢ 25. ʀʥʩʪʨʫʢʮʠʷ ROR # 3 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































