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ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 
ʤʠʢʨʦʩʭʝʤʳ 

- ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ* ʜʦ 144 ʄɻʮ; 

- 62 ʦʜʥʦʩʣʦʚʥʳʭ ʠʥʩʪʨʫʢʮʠʠ; 

- 32 ʭ 32 ʙʠʪʥʳʡ ʘʧʧʘʨʘʪʥʳʡ 
ʫʤʥʦʞʠʪʝʣʴ, ʟʘ 3 ʪʘʢʪʘ; 

- ʇʦʜʜʝʨʞʢʘ ʧʨʷʤʦʛʦ, ʢʦʩʚʝʥʥʦʛʦ ʠ 
ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʝʞʠʤʦʚ ʘʜʨʝʩʘʮʠʠ; 

- ɸʧʧʘʨʘʪʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠʥʪʝʨʬʝʡʩʘ 
CAN; 

- 8-ʢʘʥʘʣʴʥʳʡ 12-ʨʘʟʨʷʜʥʳʡ ɸʎʇ; 

- 2 ʙʣʦʢʘ 12-ʨʘʟʨʷʜʥʳʭ ʎɸʇ; 

- ɼʠʘʧʘʟʦʥ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ 
3,0õ3,6 ɺ; 
 
 
 
 
 
 
 
 

- ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ: 
 

1986ɺɽ1ʊ ʤʠʥʫʩ 60 ï 125 ʉ̄ 

ʂ1986ɺɽ1ʊ ʤʠʥʫʩ 60 ï 125 ʉ̄ 

ʂ1986ɺɽ1ʊʂ 0 ï 70 ʉ̄ 

ʂ1986ɺɽ1QI ʤʠʥʫʩ 40 ï 85 ʉ̄ 

ɻɻ/YY    ï ʛʦʜ ʚʳʧʫʩʢʘ 
ʅʅ/WW ï ʥʝʜʝʣʷ ʚʳʧʫʩʢʘ 

  

*ï ʥʘʯʠʥʘʷ ʩ ʨʝʚʠʟʠʠ 3 (140 ʄɻʮ ʜʣʷ ʨʝʚʠʟʠʡ 1 ʠ 2). 

 
ʊʠʧ ʢʦʨʧʫʩʘ: 

ï 132-ʚʳʚʦʜʥʦʡ ʤʝʪʘʣʣʦʢʝʨʘʤʠʯʝʩʢʠʡ 4229.132-3; 
ï 144-ʚʳʚʦʜʥʦʡ ʧʣʘʩʪʠʢʦʚʳʡ ʢʦʨʧʫʩ LQFP144; 
ï ʤʠʢʨʦʩʭʝʤʳ 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 ʧʦʩʪʘʚʣʷʶʪʩʷ ʚ ʙʝʩʢʦʨʧʫʩʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. 
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ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʗʜʨʦ:  

- 32-ʙʠʪʥʦʝ RISC ʷʜʨʦ, ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ʜʦ 144 ʄɻʮ (ʥʘʯʠʥʘʷ ʩ ʨʝʚʠʟʠʠ 3), 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 0.8 DMIPS/MHz ʧʨʠ ʥʫʣʝʚʦʡ ʟʘʜʝʨʞʢʝ ʧʘʤʷʪʠ; 

- ʫʤʥʦʞʝʥʠʝ 32 x 32 ʟʘ ʪʨʠ ʮʠʢʣʘ. 

ʇʘʤʷʪʴ: 

- ʚʩʪʨʦʝʥʥʘʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘʷ FLASH-ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʨʘʟʤʝʨʦʤ 128 ʂʙʘʡʪ; 

- ʚʩʪʨʦʝʥʥʦʝ ʆɿʋ ʨʘʟʤʝʨʦʤ 48 ʂʙʘʡʪ; 

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

ʇʠʪʘʥʠʝ ʠ ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ: 

- ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ 3,0õ3,6 ɺ; 

- ʚʩʪʨʦʝʥʥʳʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 1,8 ɺ ʜʣʷ ʧʠʪʘʥʠʷ ʷʜʨʘ; 

- ʚʩʪʨʦʝʥʥʳʝ ʩʭʝʤʳ ʢʦʥʪʨʦʣʷ ʧʠʪʘʥʠʷ; 

- ʚʩʪʨʦʝʥʥʳʡ ʜʦʤʝʥ ʫʧʨʘʚʣʝʥʠʷ ʙʘʪʘʨʝʡʥʳʤ ʧʠʪʘʥʠʝʤ; 

- ʚʩʪʨʦʝʥʥʳʡ ʧʦʜʩʪʨʘʠʚʘʝʤʳʡ RC ʛʝʥʝʨʘʪʦʨ 8 ʄɻʮ; 

- ʚʩʪʨʦʝʥʥʳʡ ʧʦʜʩʪʨʘʠʚʘʝʤʳʡ RC ʛʝʥʝʨʘʪʦʨ 40 ʢɻʮ; 

- ʚʥʝʰʥʠʡ ʦʩʮʠʣʣʷʪʦʨ 2 õ 16 ʄɻʮ; 

- ʚʥʝʰʥʠʡ ʦʩʮʠʣʣʷʪʦʨ 20 õ 30 ʄɻʮ (ʜʣʷ ʨʝʚʠʟʠʠ 2 ʠ ʙʦʣʝʝ); 

- ʚʥʝʰʥʠʡ ʦʩʮʠʣʣʷʪʦʨ 32 ʢɻʮ; 

- ʚʩʪʨʦʝʥʥʳʡ ʫʤʥʦʞʠʪʝʣʴ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ PLL ʜʣʷ ʷʜʨʘ; 

- ʚʩʪʨʦʝʥʥʳʡ ʫʤʥʦʞʠʪʝʣʴ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ PLL ʜʣʷ ʢʦʥʪʨʦʣʣʝʨʘ USB. 

ʈʝʞʠʤ ʧʦʥʠʞʝʥʥʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ: 

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

ɸʥʘʣʦʛʦʚʳʝ ʤʦʜʫʣʠ: 

- 12-ʨʘʟʨʷʜʥʳʡ ɸʎʇ (ʜʦ 8 ʢʘʥʘʣʦʚ) ʩ ʘʤʧʣʠʪʫʜʦʡ ʠʟʤʝʨʷʝʤʳʭ ʩʠʛʥʘʣʦʚ 0õ3,6 ɺ; 

- ʜʚʫʭʢʘʥʘʣʴʥʳʡ 12-ʨʘʟʨʷʜʥʳʡ ʎɸʇ; 

- 32-ʨʘʟʨʷʜʥʳʡ ʐʀʄ (ʜʦ 16 ʢʘʥʘʣʦʚ); 

- ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʘʪʯʠʢ. 

ʇʝʨʠʬʝʨʠʷ: 

- ʢʦʥʪʨʦʣʣʝʨ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʚ ʧʘʤʷʪʴ ʩ ʬʫʥʢʮʠʷʤʠ ʧʝʨʝʜʘʯʠ ʇʝʨʠʬʝʨʠʷ-ʇʘʤʷʪʴ, 
ʇʘʤʷʪʴ-ʇʘʤʷʪʴ; 

- ʜʚʘ ʢʦʥʪʨʦʣʣʝʨʘ CAN ʠʥʪʝʨʬʝʡʩʘ; 

- ʮʠʬʨʦʚʦʡ ʢʦʥʪʨʦʣʣʝʨ ʠʥʪʝʨʬʝʡʩʘ ʧʦ ɻʆʉʊ 18977-79; 

- ʜʚʘ ʮʠʬʨʦʚʳʭ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ ʧʦ ɻʆʉʊ ʈ 52070-2003; 

- ʮʠʬʨʦʚʦʡ ʢʦʥʪʨʦʣʣʝʨ ʠʥʪʝʨʬʝʡʩʘ Ethernet 10/100 ʠ PHY Transceiver; 

- ʢʦʥʪʨʦʣʣʝʨ USB ʠʥʪʝʨʬʝʡʩʘ ʩ ʬʫʥʢʮʠʷʤʠ ʨʘʙʦʪʳ Device ʠ Host; 

- ʢʦʥʪʨʦʣʣʝʨʳ ʠʥʪʝʨʬʝʡʩʦʚ 2ʭUART, 3ʭSPI; 

- ʜʦ 96 ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʣʠʥʠʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ. 

ʈʝʞʠʤ ʦʪʣʘʜʢʠ: 

- ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʦʪʣʘʜʦʯʥʳʝ ʠʥʪʝʨʬʝʡʩʳ SWD ʠ JTAG. 
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1 ɺʚʝʜʝʥʠʝ 

ɼʘʥʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʚʠʘʮʠʦʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʠʤʝʝʪ 
ʚʩʪʨʦʝʥʥʫʶ ʬʣʵ-hʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʠ ʧʦʩʪʨʦʝʥ ʥʘ ʙʘʟʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ 
ʧʨʦʮʝʩʩʦʨʥʦʛʦ RISC ʷʜʨʘ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʨʘʙʦʪʘʝʪ ʥʘ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ ʜʦ 144 ʄɻʮ ʠ 
ʩʦʜʝʨʞʠʪ 128 ʂʙʘʡʪ ʬʣʵʰ-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʠ 48 ʂʙʘʡʪ ʆɿʋ. ʇʝʨʠʬʝʨʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 
ʢʦʥʪʨʦʣʣʝʨ USB ʠʥʪʝʨʬʝʡʩʘ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʘʥʘʣʦʛʦʚʳʤ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 
ʧʝʨʝʜʘʯʠ 12 ʄʙʠʪ/ʩ (Full Speed) ʠ 1,5 ʄʙʠʪ/ʩ (Low Speed), ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʪʝʨʬʝʡʩʳ UART ʠ 
SPI, ʘʚʠʘʮʠʦʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʧʦ ɻʆʉʊ 18977-79 ʠ ɻʆʉʊ ʈ52070-2003, ʮʠʬʨʦʚʦʡ 
ʠʥʪʝʨʬʝʡʩ Ethernet ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 10/100 ʄʙʠʪ,  ʠʥʪʝʨʬʝʡʩʦʤ MII ʠ ʩʦ ʚʩʪʨʦʝʥʥʳʤ 
ʘʥʘʣʦʛʦʚʳʤ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʤ, ʢʦʥʪʨʦʣʣʝʨ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ, ʧʦʟʚʦʣʷʶʱʠʡ 
ʨʘʙʦʪʘʪʴ ʩ ʚʥʝʰʥʠʤʠ ʤʠʢʨʦʩʭʝʤʘʤʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʆɿʋ ʠ ʇɿʋ, NAND Flash ʧʘʤʷʪʴʶ ʠ 
ʜʨʫʛʠʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ  
32-ʨʘʟʨʷʜʥʳʭ ʪʘʡʤʝʨʘ ʩ 4 ʢʘʥʘʣʘʤʠ ʩʭʝʤ ʟʘʭʚʘʪʘ ʠ ʐʀʄ ʩ ʬʫʥʢʮʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 
çʤʝʨʪʚʦʡ ʟʦʥʳè ʠ ʘʧʧʘʨʘʪʥʦʡ ʙʣʦʢʠʨʦʚʢʠ. ʊʘʢʞʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʦʜʝʨʞʠʪ ʩʠʩʪʝʤʥʳʡ 24-
ʨʘʟʨʷʜʥʳʡ ʪʘʡʤʝʨ ʠ ʜʚʘ ʩʪʦʨʦʞʝʚʳʭ ʪʘʡʤʝʨʘ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʦʜʝʨʞʠʪ  
12-ʨʘʟʨʷʜʥʳʡ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ (ʜʦ 512 ʂʚʳʙ/ʩ) ɸʎʇ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʮʠʬʨʦʚʢʠ 
ʠʥʬʦʨʤʘʮʠʠ ʩ 8 ʢʘʥʘʣʦʚ, ʚʩʪʨʦʝʥʥʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɺ 
ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ʠʤʝʶʪʩʷ ʜʚʘ 12-ʨʘʟʨʷʜʥʳʭ ʎɸʇ. 

ɺʩʪʨʦʝʥʥʳʝ RC ʛʝʥʝʨʘʪʦʨʳ HSI (8 ʄɻʮ) ʠ LSI (40 ʢɻʮ), 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 ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ.  

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 ʚʥʫʪʨʝʥʥʠʡ 
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 3,0 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. ɺʩʪʨʦʝʥʥʳʡ ʜʝʪʝʢʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʤʦʞʝʪ 
ʦʪʩʣʝʞʠʚʘʪʴ ʫʨʦʚʝʥʴ ʚʥʝʰʥʝʛʦ ʦʩʥʦʚʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʥʘ 
ʙʘʪʘʨʝʝ. ɸʧʧʘʨʘʪʥʳʝ ʩʭʝʤʳ ʩʙʨʦʩʘ ʧʦ ʧʨʦʩʘʜʢʝ ʧʠʪʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʠʩʢʣʶʯʠʪʴ ʩʙʦʠ ʚ 
ʨʘʙʦʪʝ ʤʠʢʨʦʩʭʝʤʳ ʧʨʠ ʚʳʭʦʜʝ ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʟʘ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ. 
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2 ʉʪʨʫʢʪʫʨʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʤʠʢʨʦʩʭʝʤʳ 
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EXT_OSC            

WDT 

POR 

QIN 

QOUT 

UCC 

Voltage 
Regulator 

NVIC interrupt 
interface 

Dbg 

ITCM DTCM 

Core 

Flash&ACC 
128KB 

RAM   
32KB 

Debug TCM 
Interface 

Breakpoint unit 
Data watchpoint 

unit Debug control 
ROM Table 

AHB Decoder 
AHB Multiplexer 

AHB matrix 

AHB master 
AHB-PPB 

NVIC 

DAP 
SWJ-DP AHB-

AP 

RC_OSC 

CPU PLL 

AHB2APB 
Bridge 

Peripheral   
DMA 

Controller 

RAM 16KB  
AHB2EBI 
Bridge 

Controller 
USB  

FIFO 
256x32 

Controller (Tx) 
˥˻˿́муфтт          
4 ͟ ͊ͤ͊͊͡ 

 Controller (Rx) 
˥˻˿́муфтт          
8 ͟ ͍͊ͤ͊ͦ͡ 

 2 FIFO   
64x8 

 Controller 
(TxRx) 

˥˻˿́˾рнлтл                 
4 ͟ ͊ͤ͊͊͡ 

 4 FIFO 
1Kx16 

 Controller 
UART                   

2 ͟ ͊ͤ͊͊͡ 

 Controller SPI                        
3 ͟ ͊ͤ͊͊͡ 

 Controller 
PWM                        

8 ͟ ͍͊ͤ͊ͦ͡ 

32 

88 88 

113 

4 

71 

 DAC (2)                        
 

4 4 2 12 4 8 40 4 

86 

16 

AHB arbiter 

5 

3 FIFO 
64x32 

USB PLL у˸˥ͼ 

4 1 2 1 2 3 1 4 

1 

PA0-PA15/ 
D0-D15/ 
TMR4, 
~TMR4, 

BKP4, ETR4 

2 

DP, 
DN 

PC0/ 
WR/ 
BRK1
/ETR1 

PC1/ 
RD/ 

BRK2/
ETR2 

2 

PC3, PC4/ 
TXD0, RXD0/ 

CLE, BUSY 

4 

PC5-PC8/ 
EXINT1-
EXINT4/ 

SSP1_TXD, 
SSP1_RXD, 
SCK1, FSS1 

4 

PC9-PC12/ 
SSP2_TXD, 
SSP2_RXD, 
SCK2, FSS2/ 
BE0-BE3/ 

CAN_RX1-2, 
CAN_TX1-2 

10 8 

PD7-PD14/           
ADC0-ADC7/         
TXD1, RXD1/         

ETR3,            
OUT1+, OUT1-/       

SSP3_TXD 

2 

PE1, PE2/ 
DAC0, DAC1/ 
OUT3-, OUT4-
/ A15, A16/ 

MDIO 

8 

PE3-PE10/ 
TMR1, 
TMR2/  

TXD[3:0] 
RXD[3:0]/ 
A17-A24 

PF3-PF12/     
PRMC+-, PRMD+-, 
PRDC+-, PRDD+-, 

PRD_PRMC, 
PRD_PRMD/           

A0-A9 

10 

PF13-PF15/ 
A10-A12/ 

OUT2+, OUT2-/   
SSP3_RXD, 
SCK3, FSS3    

3 2 

PD15, PE0/ 
REFD0-REFD1/ 

OUT3+, 
OUT4+/ A13, 
A14/   MDC 

PC2/ 
ALE/ 
CLKO
/BRK3 

16 

1 

8 
 

PE11-PE15,     
PF0-PF2/      

TXEN, TXER, 
TXCLK, RXCLK, 
RXDV, RXER, 

CRS, COL/ A25-
A31 

 2 FIFO 
256x32  

 2 FIFO 
64x32  

 2 FIFO 
32x32  

 2 FIFO 
64x32  

ADC                        
8 ͟ ͍͊ͤ͊ͦ͡ 

 Controller 
Ethernet       

MAC 10/100 
 

 Controller CAN 
н ͊ͤ͊͊͟͡ 

 

16 

PB0-PB15/ 
D16-D31/  
(IN1-IN8)+, 
(IN1-IN8)-/ 

TMR3,~TMR3 
~TMR1,~TMR

2  

nRESET 

Real Time 
clock           

BKP memory  

 8 RAM    
512x16 

 Clock control 
 

2 

4 

 
 

PHY Ethernet  

VDDA 
4 

VSSA 
4 

TXP/TXN 
RXP/RX
N 

2 
2 

 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʤʠʢʨʦʩʭʝʤʳ 

EXTINT1- 

EXTINT4/ 
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3 ʆʧʠʩʘʥʠʝ ʚʳʚʦʜʦʚ 

ʊʘʙʣʠʮʘ 1 ï ʆʧʠʩʘʥʠʝ ʚʳʚʦʜʦʚ 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 

4229.132-3 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
LQFP144 

ʅʦʤʝʨ 
ʂʇ 

ʆʙʦʟʥʘʯʝʥʠʝ 
ʚʳʚʦʜʘ 

ʊʠʧ 
ʚʳʚʦʜʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

1 1 1 VSS1A GND ʆʙʱʠʡ PHY 

2 2 2 TXN O ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʳʭʦʜ ʧʝʨʝʜʘʪʯʠʢʘ 
ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ 3 3 3 TXP 

4 4 4 VSS1A GND ʆʙʱʠʡ PHY 

5 5 5 VDD1A POW ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ PHY 
- 6 6 CM ς ɺʳʭʦʜ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠʸʤʥʠʢʘ 

6 7 7 RXN I ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜ ʧʨʠʸʤʥʠʢʘ ʩ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 7 8 8 RXP 

ï 9 9 TSTBUSA  
ʊʝʩʪʦʚʳʡ ʚʳʚʦʜ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ 
ʧʦʜʩʦʝʜʠʥʷʪʴ 

8 10 10 VDD2A POW ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ  PHY 
9 11 12 VSS2A GND ʆʙʱʠʡ PHY 

10 12 13 EXRES1 ς ɺʳʚʦʜ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʦʧʦʨʥʦʛʦ 
ʨʝʟʠʩʪʦʨʘ 12,4 ʢʆʤ 1% ʥʘ VSS2A 

11 13 15 VSS3A GND ʆʙʱʠʡ PHY 

12 14 16 VDD3A POW ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ  PHY 
13 15 17 VSS4A GND ʆʙʱʠʡ PHY 

14 16 18 VDD4A POW ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ  PHY 
15 17 19 ITCMLAEN I ʉʠʛʥʘʣ ʚʳʙʦʨʘ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ:  

 1- ʚʥʫʪʨʝʥʥʷʷ; 
 0- ʚʥʝʰʥʷʷ 

16 18 20 PE3 IO ʇʦʨʪ E 
17 19 21 PE4 

18 20 22 PE5 

19 21 23 PE8 

20 22 24 PE9 

21 23 25 PE10 

22 24 26 PE11 

23 25 27 PE12 

24 26 28 PE13 

25 27 29 PE14 

26 28 30 PE15 
27 29 31 PF0 IO ʇʦʨʪ F 
28 30 32 PF1 

29 31 33 PF2 

30 32 34 GND GND ʆʙʱʠʡ 
31 33 35 Uʉʉ POW ʇʠʪʘʥʠʝ 
32 34 36 BUcc POW ɹʘʪʘʨʝʡʥʦʝ ʧʠʪʘʥʠʝ 

33 35 37 JTAGEN I ɺʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʦʪʣʘʜʦʯʥʦʛʦ TAP 
ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʚʳʚʦʜʘʭ JTAG 

ï 36 38 VDD  
ʊʝʩʪʦʚʳʡ ʚʳʚʦʜ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ 
ʧʦʜʩʦʝʜʠʥʷʪʴ 

34 37 39 PE6 IO ʇʦʨʪ E 
35 38 40 PE7 
36 39 41 WAKEUP I ʉʠʛʥʘʣ ʚʥʝʰʥʝʛʦ ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ 

Standby 

ï 40 42 SHDN  
ʊʝʩʪʦʚʳʡ ʚʳʚʦʜ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ 
ʧʦʜʩʦʝʜʠʥʷʪʴ 
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ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 

4229.132-3 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
LQFP144 

ʅʦʤʝʨ 
ʂʇ 

ʆʙʦʟʥʘʯʝʥʠʝ 
ʚʳʚʦʜʘ 

ʊʠʧ 
ʚʳʚʦʜʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ï 41 43 EXT_POR  
ʊʝʩʪʦʚʳʡ ʚʳʚʦʜ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ 
ʧʦʜʩʦʝʜʠʥʷʪʴ 

37 42 44 DP  ʐʠʥʘ USB D+ 

38 43 47 DN  ʐʠʥʘ USB D- 

39 44 48 AGND GND ʆʙʱʠʡ ɸʎʇ, ʎɸʇ 
40 45 49 AUcc POW ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ ɸʎʇ, ʎAʇ 

(ʜʦʣʞʥʦ ʩʦʚʧʘʜʘʪʴ ʩ UCC) 
41 46 50 PD7 IO ʇʦʨʪ D 
42 47 51 PD8 

43 48 52 PD9 

44 49 53 PD10 

45 50 54 PD11   

46 51 55 PD12 IO ʇʦʨʪ D 
47 52 56 PD13   

48 53 57 PD14   

49 54 58 PD15   
50 55 59 PE0 IO ʇʦʨʪ E 
51 56 60 PE1 

52 57 61 PE2 

53 58 62 OSC_IN I ɻʝʥʝʨʘʪʦʨ HSE 
54 59 63 OSC_OUT O 
55 60 64 nRESET I ʉʠʛʥʘʣ ʚʥʝʰʥʝʛʦ ʩʙʨʦʩʘ 
56 61 65 PC5 IO ʇʦʨʪ ʉ 
57 62 66 PC6 

58 63 67 PC7 

59 64 68 PC8 

60 65 69 PC9 

61 66 70 PC10 

62 67 71 PC11 

63 68 72 PC12 
64 69 73 PF13 IO ʇʦʨʪ F 
65 70 74 PF14 

66 71 75 PF15 

67 72 76 PC13 IO ʇʦʨʪ ʉ 
68 73 77 PC14 

69 74 78 PC15 

70 75 79 GND GND ʆʙʱʠʡ 
71 76 80 Uʉʉ POW ʇʠʪʘʥʠʝ 

ï 77 82 VPP  
ʊʝʩʪʦʚʳʡ ʚʳʚʦʜ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ 
ʧʦʜʩʦʝʜʠʥʷʪʴ 

ï 78 83 TM1  
ʊʝʩʪʦʚʳʡ ʚʳʚʦʜ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ 
ʧʦʜʩʦʝʜʠʥʷʪʴ 

ï 79 84 TM0  
ʊʝʩʪʦʚʳʡ ʚʳʚʦʜ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ 
ʧʦʜʩʦʝʜʠʥʷʪʴ 

ï 80 85 TM2  
ʊʝʩʪʦʚʳʡ ʚʳʚʦʜ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ 
ʧʦʜʩʦʝʜʠʥʷʪʴ 

72 81 86 PD0 IO ʇʦʨʪ D 
73 82 87 PD1 

74 83 88 PD2 

75 84 89 PD3 

76 85 90 PD4 

77 86 91 PD5 

78 87 92 PD6 

79 88 93 PF3 IO ʇʦʨʪ F 
80 89 94 PF4 
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ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 

4229.132-3 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
LQFP144 

ʅʦʤʝʨ 
ʂʇ 

ʆʙʦʟʥʘʯʝʥʠʝ 
ʚʳʚʦʜʘ 

ʊʠʧ 
ʚʳʚʦʜʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

81 90 95 PF5 

82 91 96 PF6 

83 92 97 PF7 

84 93 98 PF8 

85 94 99 PF9 

86 95 100 PF10 

87 96 101 PF11 

88 97 102 PF12 

89 98 103 PC0 IO ʇʦʨʪ ʉ 
90 99 104 PC1 

91 100 105 PC2 

92 101 106 PC3 

93 102 107 PC4 

94 103 108 PB15 IO ʇʦʨʪ ɺ 
95 104 109 PB14 IO ʇʦʨʪ ɺ 

96 105 110 PB13 

97 106 111 PB12 

98 107 112 PB11 

99 108 113 PB10 

100 109 114 PB9 

101 110 115 PB8 

102 111 116 PB7 

103 112 117 PB6 

104 113 118 PB5 

105 114 119 PB4 

106 115 120 PB3 

107 116 121 PB2 

108 117 122 PB1 

109 118 123 PB0 

110 119 124 PA15 IO ʇʦʨʪ ɸ 
111 120 125 PA14 

112 121 126 PA13 

113 122 127 PA12 

114 123 128 PA11 

115 124 129 PA10 

116 125 131 GND GND ʆʙʱʠʡ 

ï 126 132 RST_BYP  
ʊʝʩʪʦʚʳʡ ʚʳʚʦʜ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ 
ʧʦʜʩʦʝʜʠʥʷʪʴ 

117 127 133 Uʉʉ POW ʇʠʪʘʥʠʝ 
118 128 134 PA9 IO ʇʦʨʪ ɸ 

119 129 135 PA8 

120 130 136 PA7 

121 131 137 PA6 

122 132 138 PA5 

123 133 139 PA4 

124 134 140 PA3 

125 135 141 PA2/MODE[2] 

126 136 142 PA1/MODE[1] 

127 137 143 PA0/MODE[0] 

128 138 144 TMS IO ɺʳʙʦʨ ʨʝʞʠʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ï 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʭʦʜ ʩʭʝʤʳ ʚ/ʠʟ 
ʨʝʞʠʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʢʣʶʯʝʥʠʝ 
ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʨʝʞʠʤʘʤʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 
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ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 

4229.132-3 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
LQFP144 

ʅʦʤʝʨ 
ʂʇ 

ʆʙʦʟʥʘʯʝʥʠʝ 
ʚʳʚʦʜʘ 

ʊʠʧ 
ʚʳʚʦʜʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

129 139 145 TDI I ɺʭʦʜ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ - ʚʭʦʜ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ 
ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʂʦʤʘʥʜʳ 
ʠ ʜʘʥʥʳʝ ʚʚʦʜʷʪʩʷ ʚ ʤʠʢʨʦʩʭʝʤʫ ʩ ʵʪʦʛʦ 
ʚʳʚʦʜʘ ʧʦ ʧʝʨʝʜʥʝʤʫ ʬʨʦʥʪʫ ʩʠʛʥʘʣʘ 
TCK 

130 140 146 TDO O ɺʳʭʦʜ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ - ʚʳʭʦʜ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. ʂʦʤʘʥʜʳ ʠ 
ʜʘʥʥʳʝ ʚʳʚʦʜʷʪʩʷ ʠʟ ʤʠʢʨʦʩʭʝʤʳ ʩ 
ʵʪʦʛʦ ʚʳʚʦʜʘ ʧʦ ʟʘʜʥʝʤʫ ʬʨʦʥʪʫ ʩʠʛʥʘʣʘ 
TCK 

131 141 147 TCK IO ʊʝʩʪʦʚʦʝ ʪʘʢʪʠʨʦʚʘʥʠʝ - ʪʘʢʪʠʨʫʝʪ 
ʨʘʙʦʪʫ ʚʩʪʨʦʝʥʥʦʛʦ ʘʚʪʦʤʘʪʘ 
ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʠʬʝʨʠʡʥʳʤ 
ʩʢʘʥʠʨʦʚʘʥʠʝʤ 

132 142 148 TRST IO ʊʝʩʪʦʚʳʡ ʩʙʨʦʩ - ʩʠʛʥʘʣ ʩʙʨʦʩʘ 
ʚʩʪʨʦʝʥʥʦʛʦ ʘʚʪʦʤʘʪʘ ʫʧʨʘʚʣʝʥʠʷ 
ʧʝʨʠʬʝʨʠʡʥʳʤ ʩʢʘʥʠʨʦʚʘʥʠʝʤ 

ï 143, 144 11, 14, 45, 
46, 81, 130 

ï ï ʅʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

 

ʊʘʙʣʠʮʘ 2 ï ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʳʚʦʜʦʚ 

ʆʙʦʟʥʘ-
ʯʝʥʠʝ 
ʚr ʚʦʜʘ 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ 
ʚ 

ʢʦʨʧʫʩʝ 
4229.132-3 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
LQFP144 

ʅʦʤʝʨ 
ʂʇ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

ɸʥʘʣʦʛ. ʆʩʥʦʚ. ɸʣʴʪʝʨ. ʇʝʨʝʦʧʨ. 

ʇʦʨʪ A 

PA0 / 
MODE[0] 

127 137 143 - D0 EXTINT1 ETR1 

PA1 / 
MODE[1] 

126 136 142 - D1 EXTINT2 ETR2 

PA2 / 
MODE[2] 

125 135 141 - D2 EXTINT3 ETR3 

PA3 124 134 140 - D3 EXTINT4 BRK1 

PA4 123 133 139 - D4 BRK2 FRX 

PA5 122 132 138 - D5 BRK3 FSD 

PA6 121 131 137 - D6 TMR4_CH1 FXEN 

PA7 120 130 136 - D7 TMR4_CH1N FTX 

PA8 119 129 135 - D8 TMR4_CH2 PRMC+ 

PA9 118 128 134 - D9 TMR4_CH2N PRMC- 

PA10 115 124 129 - D10 TMR4_CH3 PRMD+ 

PA11 114 123 128 - D11 TMR4_CH3N PRMD- 

PA12 113 122 127 - D12 TMR4_CH4 PRDC+ 

PA13 112 121 126 - D13 TMR4_CH4N PRDC- 

PA14 111 120 125 - D14 BRK4 PRDD+ 

PA15 110 119 124 - D15 ETR4 PRDD- 

ʇʦʨʪ B 

PB0 109 118 123 - D16 IN1+ TMR3_CH1 

PB1 108 117 122 - D17 IN1- TMR3_CH1N 

PB2 107 116 121 - D18 IN2+ TMR3_CH2 

PB3 106 115 120 - D19 IN2- TMR3_CH2N 

PB4 105 114 119 - D20 IN3+ TMR3_CH3 

PB5 104 113 118 - D21 IN3- TMR3_CH3N 
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ʆʙʦʟʥʘ-
ʯʝʥʠʝ 
ʚr ʚʦʜʘ 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ 
ʚ 

ʢʦʨʧʫʩʝ 
4229.132-3 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
LQFP144 

ʅʦʤʝʨ 
ʂʇ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

ɸʥʘʣʦʛ. ʆʩʥʦʚ. ɸʣʴʪʝʨ. ʇʝʨʝʦʧʨ. 

PB6 103 112 117 - D22 IN4+ TMR3_CH4 

PB7 102 111 116 - D23 IN4- TMR3_CH4N 

PB8 101 110 115 - D24 IN5+ TMR1_CH1N 

PB9 100 109 114 - D25 IN5- TMR2_CH1N 

PB10 99 108 113 - D26 IN6+ TMR1_CH2N 

PB11 98 107 112 - D27 IN6- TMR2_CH2N 

PB12 97 106 111 - D28 IN7+ TMR1_CH3N 

PB13 96 105 110 - D29 IN7- TMR2_CH3N 

PB14 95 104 109 - D30 IN8+ TMR1_CH4N 

PB15 94 103 108 - D31 IN8- TMR2_CH4N 

ʇʦʨʪ C 

PC0 89 98 103 - nWR ETR1 BRK1 

PC1 90 99 104 - nRD ETR2 BRK2 

PC2 91 100 105 - ALE CLKO BRK3 

PC3 92 101 106 - UART_TXD1 CLE SIR_OUT1 

PC4 93 102 107 - UART_RXD1 BUSY SIR_IN1 

PC5 56 61 65 - EXTINT1 SSP1_TXD SSP1_RXD 

PC6 57 62 66 - EXTINT2 SSP1_RXD SSP1_TXD 

PC7 58 63 67 - EXTINT3 SSP1_SCK FXEN 

PC8 59 64 68 - EXTINT4 SSP1_FSS FTX 

PC9 60 65 69 - SSP2_TXD BE0 CAN_RX1 

PC10 61 66 70 - SSP2_RXD BE1 CAN_TX1 

PC11 62 67 71 - SSP2_SCK BE2 CAN_RX2 

PC12 63 68 72 - SSP2_FSS BE3 CAN_TX2 

PC13 67 72 76 - PRMA+ A30 UART_TXD2 

PC14 68 73 77 - PRMA- A31 UART_RXD2 

PC15 69 74 78 - PRMB+ BUSY TMR2_CH1 

ʇʦʨʪ D 

PD0 72 81 86 - PRMB- ALE A16 

PD1 73 82 87 - PRDA+ CLE A15 

PD2 74 83 88 - PRDA- SSP1_TXD A14 

PD3 75 84 89 - PRDB+ SSP1_RXD A13 

PD4 76 85 90 - PRDB- SSP1_SCK A7 

PD5 77 86 91 - PRD_PRMA SSP1_FSS A6 

PD6 78 87 92 - PRD_PRMB nUART2RI A5 

PD7 41 46 50 ADC0_REF+ SSP2_TXD nUART2DCD A4 

PD8 42 47 51 ADC1_REF- SSP2_RXD nUART2DTR A3 

PD9 43 48 52 ADC2 SSP2_SCK nUART2DSR A2 

PD10 44 49 53 ADC3 SSP2_FSS nUART2RTS A1 

PD11 45 50 54 ADC4 A0 nUART2CTS FRX 

PD12 46 51 55 ADC5 SSP3_TXD ETR3 SSP3_RXD 

PD13 47 52 56 ADC6 UART_TXD2 OUT1+ SIR_OUT2 

PD14 48 53 57 ADC7 UART_RXD2 OUT1- SIR_IN2 

PD15 49 54 58 REFD0 OUT3+ A13 FSD 

ʇʦʨʪ E 

PE0 50 55 59 REFD1 OUT4+ A14 MDC 

PE1 51 56 60 DAC0 OUT3- A15 nUART2RI 

PE2 52 57 61 DAC1 OUT4- A16 MDIO 

PE3 16 18 20 - TMR1_CH1 A17 TXD[0] 

PE4 17 19 21 - TMR1_CH2 A18 TXD[1] 

PE5 18 20 22 - TMR1_CH3 A19 TXD[2] 

PE6 34 37 39 OSC_IN32 TMR1_CH4 A20 TXD[3] 

PE7 35 38 40 OSC_OUT32 TMR2_CH1 A21 RXD[0] 

PE8 19 21 23 - TMR2_CH2 A22 RXD[1] 
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ʆʙʦʟʥʘ-
ʯʝʥʠʝ 
ʚr ʚʦʜʘ 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ 
ʚ 

ʢʦʨʧʫʩʝ 
4229.132-3 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
LQFP144 

ʅʦʤʝʨ 
ʂʇ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

ɸʥʘʣʦʛ. ʆʩʥʦʚ. ɸʣʴʪʝʨ. ʇʝʨʝʦʧʨ. 

PE9 20 22 24 - TMR2_CH3 A23 RXD[2] 

PE10 21 23 25 - TMR2_CH4 A24 RXD[3] 

PE11 22 24 26 - CAN_RX1 A25 TXEN 

PE12 23 25 27 - CAN_TX1 A26 TXER 

PE13 24 26 28 - CAN_RX2 A27 TXCLK 

PE14 25 27 29 - CAN_TX2 A28 RXCLK 

PE15 26 28 30 - PRD_PRMD A29 RXDV 

ʇʦʨʪ F 

PF0 27 29 31 OSC_IN25 PRD_PRMA READY RXER 

PF1 28 30 32 OSC_OUT25 PRD_PRMB A30 CRS 

PF2 29 31 33 - READY 
/PRD_PRMC 

A31 COL 

PF3 79 88 93 - PRMC+ A0 TMR1_CH1 

PF4 80 89 94 - PRMC- A1 TMR1_CH2 

PF5 81 90 95 - PRMD+ A2 TMR1_CH3 

PF6 82 91 96 - PRMD- A3 TMR1_CH4 

PF7 83 92 97 - PRDC+ A4 OUT4+ 

PF8 84 93 98 - PRDC- A5 OUT4- 

PF9 85 94 99 - PRDD+ A6 OUT3+ 

PF10 86 95 100 - PRDD- A7 OUT3- 

PF11 87 96 101 - PRD_PRMC A8 OUT2+ 

PF12 88 97 102 - PRD_PRMD A9 OUT2- 

PF13 64 69 73 - OUT2+ A10 SSP3_FSS 

PF14 65 70 74 - OUT2- A11 SSP3_SCK 

PF15 66 71 75 - SSP3_RXD A12 SSP3_TXD 

ʉʠʩʪʝʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

nRESET 55 60 64 ʉʠʛʥʘʣ ʚʥʝʰʥʝʛʦ ʩʙʨʦʩʘ 

OSC_IN 53 58 62 ɺʭʦʜ ʛʝʥʝʨʘʪʦʨʘ HSE 

OSC_OUT 54 59 63 ɺʳʭʦʜ ʛʝʥʝʨʘʪʦʨʘ HSE 

WAKEUP 36 39 41 ʉʠʛʥʘʣ ʚʥʝʰʥʝʛʦ ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ Standby 

ITCMLAEN 15 17 19 ʉʠʛʥʘʣ ʚʳʙʦʨʘ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ:  
1- ʚʥʫʪʨʝʥʥʷʷ; 
0- ʚʥʝʰʥʷʷ. 

USB ʠʥʪʝʨʬʝʡʩ 

DP 37 42 44 ʐʠʥʘ USB D+ 

DN 38 43 47 ʐʠʥʘ USB D- 

PHY Ethernet ʠʥʪʝʨʬʝʡʩ 

TXP 3 3 3 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʳʭʦʜ ʧʝʨʝʜʘʪʯʠʢʘ ʥʘ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ TXN 2 2 2 

RXP 7 8 8 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜ ʧʨʠʸʤʥʠʢʘ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

RXN 6 7 7 

EXRES1 10 12 13 ɺʭʦʜ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʦʧʦʨʥʦʛʦ ʨʝʟʠʩʪʦʨʘ 12,4 ʢʆʤ 1% 
ʥʘ VSS2A 

CM - 6 6 ɺʳʭʦʜ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠʸʤʥʠʢʘ 

ʇʠʪʘʥʠʝ 

Ucc 31, 71, 
117 

33,76,127 35, 80, 
133 

ʇʠʪʘʥʠʝ 3,0é3,6 ɺ 

AUcc 40 45 49 ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ ɸʎʇ, ʎAʇ 3,0é3,6 ɺ  
(ʜʦʣʞʥʦ ʩʦʚʧʘʜʘʪʴ ʩ Ucc) 

VDD1A- 
VDD4A 

5, 8, 12, 
14 

5,10,14,16 5, 10, 
16, 18 

ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ  PHY 3,0é3,6 ɺ 

BUcc 32 34 36 ɹʘʪʘʨʝʡʥʦʝ ʧʠʪʘʥʠʝ 1,8é3,6 ɺ 

GND 30, 70, 
116 

32,75,125 34, 79, 
131 

ʆʙʱʠʡ  
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ʆʙʦʟʥʘ-
ʯʝʥʠʝ 
ʚr ʚʦʜʘ 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ 
ʚ 

ʢʦʨʧʫʩʝ 
4229.132-3 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
LQFP144 

ʅʦʤʝʨ 
ʂʇ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʳʚʦʜʘ 

ɸʥʘʣʦʛ. ʆʩʥʦʚ. ɸʣʴʪʝʨ. ʇʝʨʝʦʧʨ. 

AGND 39 44 48 ʆʙʱʠʡ ɸʎʇ, ʎɸʇ 

VSS1A- 
VSS4A 

1, 4, 9, 11, 
13 

1,4,11,13,1
5 

1, 4, 
12, 15, 
17 

ʆʙʱʠʡ PHY 

JTAG ʠʥʪʝʨʬʝʡʩ 

TMS 128 138 144  

TDI 129 139 145  

TDO 130 140 146  

TCK 131 141 147  

TRST 132 142 148  

JTAGEN 33 35 37 ɺʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʦʪʣʘʜʦʯʥʦʛʦ TAP ʠʥʪʝʨʬʝʡʩʘ ʥʘ 
ʚʳʚʦʜʘʭ JTAG. ʉʣʝʜʫʝʪ ʧʦʜʩʦʝʜʠʥʷʪʴ ʢ ʚʳʚʦʜʫ ʆʙʱʠʡ. 

ʊʝʩʪʦʚʳʝ ʚʳʚʦʜʳ 

SHDN - 40 42 ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ 

EXT_POR - 41 43 ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ 

RST_BYP - 126 132 ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ 

VPP - 77 82 ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ 

TM0 - 79 84 ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ 

TM1 - 78 83 ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ 

TM2 - 80 85 ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ 

VDD - 36 38 ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ 

TSTBUSA - 9 9 ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʦʜʩʦʝʜʠʥʷʪʴ 

 

ʇʦʨʪ A, B, C, D, E, F ï ʚʭʦʜ/ʚʳʭʦʜ 
RESET, OSC_IN, WAKEUP, ITCMLAEN, JTAGEN ï ʚʭʦʜ 
OSC_OUT ï ʚʳʭʦʜ 

ʇʨʠʤʝʯʘʥʠʷ ʢ ʪʘʙʣʠʮʝ 2:   
1. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʥʝʰʥʝʛʦ Ethernet PHY, ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʨʪʦʚ PE[15:2], PE[0] ʠ 

PF[2:0], ʚʥʫʪʨʝʥʥʠʡ Ethernet PHY ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʙʨʦʩʘ (ʩʤ. ʦʧʠʩʘʥʠʝ 
ɹʣʦʢʘ PHY). 

2. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩ ITCMLAEN=0 ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʦʨʪʳ ɸ ʠ ɺ 
ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʢʘʢ ʜʚʫʥʘʧʨʘʚʣʝʥʥʘʷ 32-ʨʘʟʨʷʜʥʘʷ ʰʠʥʘ ʜʘʥʥʳʭ, ʧʦʨʪ ʉ[2:0] ʢʘʢ ʩʠʛʥʘʣʳ 
CLKO, nRD, nWR, ʘ ʧʦʨʪʳ PF[15:3], PD[15], PE[2:0] ʢʘʢ ʰʠʥʘ ʘʜʨʝʩʘ A[16:0]. ʄʦʞʥʦ 
ʨʘʩʰʠʨʠʪʴ ʧʨʦʛʨʘʤʤʥʦ-ʘʜʨʝʩʥʫʶ ʰʠʥʫ ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʨʷʜʦʚ. 

3. ʌʫʥʢʮʠʠ ʚʳʚʦʜʦʚ, ʚʳʜʝʣʝʥʥʳʝ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʜʦʩʪʫʧʥʳ, ʥʘʯʠʥʘʷ ʩ ʨʝʚʠʟʠʠ 3. 
 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 

 

É ɸʆçʇʂʂ ʄʠʣʘʥʜʨè ʊʉʂʗ.431296.008Cʇ 17 

ʊʘʙʣʠʮʘ 3 ï ʆʧʠʩʘʥʠʝ ʚʳʚʦʜʦʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚ ʨʝʞʠʤʝ Stand Alone ʚ 
ʤʝʪʘʣʣʦʢʝʨʘʤʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ 

ɺʳʚʦʜ ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 

4229.132-3 

ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
LQFP144 

ˉ 
ʢʦʥʪʘʢʪʥʦʡ 
ʧʣʦʱʘʜʢʠ 
ʢʨʠʩʪʘʣʣʘ 

ʌʫʥʢʮʠʠ ʚʳʚʦʜʘ 

ʇʦʨʪ ɸ 

DATA0 127 137 143 ɼʚʫʥʘʧʨʘʚʣʝʥʥʘʷ ʰʠʥʘ ʜʘʥʥʳʭ 

DATA1 126 136 142 

DATA2 125 135 141 

DATA3 124 134 140 

DATA4 123 133 139 

DATA5 122 132 138 

DATA6 121 131 137 

DATA7 120 130 136 

DATA8 119 129 135 

DATA9 118 128 134 

DATA10 115 124 129 

DATA11 114 123 128 

DATA12 113 122 127 

DATA13 112 121 126 

DATA14 111 120 125 

DATA15 110 119 124 

ʇʦʨʪ B 

ADDR0 109 118 123 ʐʠʥʘ ʘʜʨʝʩʘ 

ADDR1 108 117 122 

ADDR2 107 116 121 

ADDR3 106 115 120 

ADDR4 105 114 119 

ADDR5 104 113 118 

ADDR6 103 112 117 

ADDR7 102 111 116 

ADDR8 101 110 115 

ADDR9 100 109 114 

ADDR10 99 108 113 

ADDR11 98 107 112 

nBE_ET
H0 

97 106 111 ʉʠʛʥʘʣ byte enable0 ʜʣʷ Ethernet ʢʦʥʪʨʦʣʣʝʨʘ 

nBE_ET
H1 

96 105 110 ʉʠʛʥʘʣ byte enable1 ʜʣʷ Ethernet ʢʦʥʪʨʦʣʣʝʨʘ 

nCE1 95 104 109 ʉʠʛʥʘʣ chip enable 1 ʜʣʷ ʚʳʙʦʨʘ ʦʙʣʘʩʪʠ ʨʝʛʠʩʪʨʦʚ 
Ethernet ʢʦʥʪʨʦʣʣʝʨʘ ʠʣʠ ʚʳʙʦʨʘ ʧʝʨʚʦʛʦ 
ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 

nCE2 94 103 108 ʉʠʛʥʘʣ chip enable 2 ʜʣʷ ʚʳʙʦʨʘ ʦʙʣʘʩʪʠ ʜʘʥʥʳʭ 
Ethernet ʢʦʥʪʨʦʣʣʝʨʘ ʠʣʠ ʚʳʙʦʨʘ ʚʪʦʨʦʛʦ 
ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 
 

ʇʦʨʪ C 

nWE 89 98 103 ʉʠʛʥʘʣ ʟʘʧʠʩʠ ʜʘʥʥʳʭ 

nOE 90 99 104 ʉʠʛʥʘʣ ʯʪʝʥʠʷ ʜʘʥʥʳʭ 

RDY_ET
H 

91 100 105 ʉʠʛʥʘʣ ʛʦʪʦʚʥʦʩʪʠ ʧʨʠ ʟʘʧʠʩʠ/ʯʪʝʥʠʠ ʨʝʛʠʩʪʨʦʚ ʠ 
ʧʘʤʷʪʠ Ethernet ʢʦʥʪʨʦʣʣʝʨʘ  

ADDR12 92 101 106 ʉʪʘʨʰʠʡ ʨʘʟʨʷʜ ʰʠʥʳ ʘʜʨʝʩʘ 

DATA16 93 102 107 ɼʚʫʥʘʧʨʘʚʣʝʥʥʘʷ ʰʠʥʘ ʜʘʥʥʳʭ ʪʦʣʴʢʦ ʜʣʷ 
ʢʦʥʪʨʦʣʣʝʨʦʚ ɻʆʉʊ ʈ 52070-2033 DATA17 56 61 65 

DATA18 57 62 66 

FXEN / 
INT1 

58 63 67 ʉʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʚʳʭʦʜʘ PHY ʠʣʠ 
ʚʳʭʦʜ ʧʨʝʨʳʚʘʥʠʷ ʦʪ ʧʝʨʚʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ 
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ɺʳʚʦʜ ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
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ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
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ˉ 
ʢʦʥʪʘʢʪʥʦʡ 
ʧʣʦʱʘʜʢʠ 
ʢʨʠʩʪʘʣʣʘ 

ʌʫʥʢʮʠʠ ʚʳʚʦʜʘ 

ʈ 52070-2003 

FTX 
/INT2 

59 64 68 ʉʠʛʥʘʣ ʦʧʪʠʯʝʩʢʦʛʦ ʚʳʭʦʜʘ PHY ʠʣʠ ʚʳʭʦʜ 
ʧʨʝʨʳʚʘʥʠʷ ʦʪ ʚʪʦʨʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-
2003 

- 60 65 69  

- 61 66 70  

- 62 67 71  

- 63 68 72  

PRMA+ 67 72 76 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜ ʧʨʠʸʤʥʠʢʘ ʦʩʥʦʚʥʦʛʦ 
ʢʘʥʘʣʘ ʧʝʨʚʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 PRMA- 68 73 77 

PRMB+ 69 74 78 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜ ʧʨʠʸʤʥʠʢʘ ʨʝʟʝʨʚʥʦʛʦ 
ʢʘʥʘʣʘ ʧʝʨʚʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 

ʇʦʨʪ D 

PRMB- 72 81 86 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜ ʧʨʠʸʤʥʠʢʘ ʨʝʟʝʨʚʥʦʛʦ 
ʢʘʥʘʣʘ ʧʝʨʚʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 

PRDA+ 73 82 87 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʳʭʦʜ ʧʝʨʝʜʘʪʯʠʢʘ ʦʩʥʦʚʥʦʛʦ 
ʢʘʥʘʣʘ ʧʝʨʚʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 PRDA- 74 83 88 

PRDB+ 75 84 89 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʳʭʦʜ ʧʝʨʝʜʘʪʯʠʢʘ ʨʝʟʝʨʚʥʦʛʦ 
ʢʘʥʘʣʘ ʧʝʨʚʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 PRDB- 76 85 90 

PRD_PR
MA 

77 86 91 ʉʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʧʝʨʝʜʘʯʠ ʦʩʥʦʚʥʦʛʦ ʢʘʥʘʣʘ 
ʧʝʨʚʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 

PRD_PR
MB 

78 87 92 ʉʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʧʝʨʝʜʘʯʠ ʨʝʟʝʨʚʥʦʛʦ ʢʘʥʘʣʘ 
ʧʝʨʚʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 

 41 46 50  

 42 47 51  

 43 48 52  

 44 49 53  

FRX 45 50 54 ʉʠʛʥʘʣ ʦʧʪʠʯʝʩʢʦʛʦ ʚʭʦʜʘ PHY 

FXEN 46 51 55 ʉʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʚʳʭʦʜʘ PHY (ʩ 
ʨʝʚʠʟʠʠ 3) 

FTX 47 52 56 ʉʠʛʥʘʣ ʦʧʪʠʯʝʩʢʦʛʦ ʚʳʭʦʜʘ PHY (ʩ ʨʝʚʠʟʠʠ 3) 

 48 53 57  

FSD 49 54 58 ʉʠʛʥʘʣ ʚʘʣʠʜʥʦʩʪʠ ʜʘʥʥʳʭ ʥʘ ʦʧʪʠʯʝʩʢʦʤ ʚʭʦʜʝ 
PHY 

ʇʦʨʪ E 

MDC 50 55 59 ʀʥʪʝʨʬʝʡʩ MII Ethernet ʢʦʥʪʨʦʣʣʝʨʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʪʦʣʴʢʦ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʚʥʝʰʥʝʛʦ PHY 

ETH_INT 51 56 60 ɺʳʭʦʜ ʧʨʝʨʳʚʘʥʠʷ ʦʪ Ethernet ʢʦʥʪʨʦʣʣʝʨʘ 
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ɺʳʚʦʜ ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
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ˉ ʚʳʚʦʜʘ 
ʄʠʢʨ-ʤʳ ʚ 
ʢʦʨʧʫʩʝ 
LQFP144 

ˉ 
ʢʦʥʪʘʢʪʥʦʡ 
ʧʣʦʱʘʜʢʠ 
ʢʨʠʩʪʘʣʣʘ 

ʌʫʥʢʮʠʠ ʚʳʚʦʜʘ 

MDIO 52 57 61 ʀʥʪʝʨʬʝʡʩ MII Ethernet ʢʦʥʪʨʦʣʣʝʨʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʪʦʣʴʢʦ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʚʥʝʰʥʝʛʦ PHY. ʇʨʠ ʵʪʦʤ 
ʚʥʫʪʨʝʥʥʠʡ PHY ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 
ʩʙʨʦʩʘ 

TXD[0] 16 18 20 

TXD[1] 17 19 21 

TXD[2] 18 20 22 

TXD[3] 34 37 39 

RXD[0] 35 38 40 

RXD[1] 19 21 23 

RXD[2] 20 22 24 

RXD[3] 21 23 25 

TXEN 22 24 26 

TXER 23 25 27 

TXCLK 24 26 28 

RXCLK 25 27 29 

RXDV 26 28 30 

ʇʦʨʪ F 

RXER 27 29 31 ʀʥʪʝʨʬʝʡʩ MII Ethernet ʢʦʥʪʨʦʣʣʝʨʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʪʦʣʴʢʦ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʚʥʝʰʥʝʛʦ PHY CRS 28 30 32 

COL 29 31 33 

PRMC+ 79 88 93 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜ ʧʨʠʸʤʥʠʢʘ ʦʩʥʦʚʥʦʛʦ 
ʢʘʥʘʣʘ ʚʪʦʨʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 PRMC- 80 89 94 

PRMD+ 81 90 95 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜ ʧʨʠʸʤʥʠʢʘ ʨʝʟʝʨʚʥʦʛʦ 
ʢʘʥʘʣʘ ʚʪʦʨʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 PRMD- 82 91 96 

PRDC+ 83 92 97 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʳʭʦʜ ʧʝʨʝʜʘʪʯʠʢʘ ʦʩʥʦʚʥʦʛʦ 
ʢʘʥʘʣʘ ʚʪʦʨʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 PRDC- 84 93 98 

PRDD+ 85 94 99 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʳʭʦʜ ʧʝʨʝʜʘʪʯʠʢʘ ʨʝʟʝʨʚʥʦʛʦ 
ʢʘʥʘʣʘ ʚʪʦʨʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 PRDD- 86 95 100 

PRD_PR
MC 

87 96 101 ʉʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʧʝʨʝʜʘʯʠ ʦʩʥʦʚʥʦʛʦ ʢʘʥʘʣʘ 
ʚʪʦʨʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 

PRD_PR
MD 

88 97 102 ʉʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʧʝʨʝʜʘʯʠ ʨʝʟʝʨʚʥʦʛʦ ʢʘʥʘʣʘ 
ʚʪʦʨʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɻʆʉʊ ʈ 52070-2003 

- 64 69 73  

- 65 70 74  

- 66 71 75  

ʉʠʩʪʝʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

nRESET 55 60 64 ʉʠʛʥʘʣ ʚʥʝʰʥʝʛʦ ʩʙʨʦʩʘ 

OSC_IN 53 58 62 ɺʭʦʜ ʛʝʥʝʨʘʪʦʨʘ HSE 

OSC_OU
T 

54 59 63 ɺʳʭʦʜ ʛʝʥʝʨʘʪʦʨʘ HSE 

WAKEUP 36 39 41 ʉʠʛʥʘʣ ʚʥʝʰʥʝʛʦ ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ Standby 

ITCMLAE
N 

15 17 19 ʉʠʛʥʘʣ ʚʳʙʦʨʘ ʜʦʩʪʫʧʘ ʢ ʢʦʥʪʨʦʣʣʝʨʫ Eternet, ɻʆʉʊ 
ʈ 52070-2003 

PHY Ethernet ʠʥʪʝʨʬʝʡʩ 

TXP 3 3 3 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʳʭʦʜ ʧʝʨʝʜʘʪʯʠʢʘ ʥʘ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ TXN 2 2 2 

RXP 7 8 8 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜ ʧʨʠʸʤʥʠʢʘ ʩ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ RXN 6 7 7 

EXRES1 10 12 13 ɺʭʦʜ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʦʧʦʨʥʦʛʦ ʨʝʟʠʩʪʦʨʘ 12,4 ʢʆʤ 
1% ʥʘ VSS2A 

CM - 6 6 ɺʳʭʦʜ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠʸʤʥʠʢʘ 

ʇʠʪʘʥʠʝ 

Ucc 31,71,117 33,76,127 35, 80, 133 ʇʠʪʘʥʠʝ 3,0é3,6 ɺ 

AUcc 40 45 49 ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ ɸʎʇ, ʎAʇ 3,0é3,6 ɺ  
(ʜʦʣʞʥʦ ʩʦʚʧʘʜʘʪʴ ʩ Ucc) 

VDD1A- 
VDD4A 

5,8,12,14 5,10,14,16 5, 10, 16, 18 ɸʥʘʣʦʛʦʚʦʝ ʧʠʪʘʥʠʝ PHY 3,0é3,6 ɺ 
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ʧʣʦʱʘʜʢʠ 
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ʌʫʥʢʮʠʠ ʚʳʚʦʜʘ 

BUcc 32 34 36 ɹʘʪʘʨʝʡʥʦʝ ʧʠʪʘʥʠʝ 1,8é3,6 ɺ 

GND 30,70,116 32,75,125 34, 79, 131 ʆʙʠɦʡ 

AGND 39 44 48 ʆʙʱʠʡ 

VSS1A- 
VSS4A 

1,4,9,11,13 1,4,11,13,1
5 

1, 4, 12, 15, 
17 

ʆʙʱʠʡ 

 
ʇʨʠʤʝʯʘʥʠʝ ï ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʨʘʙʦʪʳ SRAM ʠʥʪʝʨʬʝʡʩʘ ʥʝ ʙʦʣʝʝ 50 ʄɻʮ. 
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5 ʋʢʘʟʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

 
ʂʨʳʰʢʘ ʵʣʝʢʪʨʠʯʝʩʢʠ ʩʦʝʜʠʥʝʥʘ ʩ ʚʳʚʦʜʦʤ 116 ʠ ʰʠʥʦʡ çʆʙʱʠʡè. 
ʅʝʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʚʳʚʦʜʳ ʤʠʢʨʦʩʭʝʤʳ (ʚʳʚʦʜʳ ʧʦʨʪʦʚ PA ï PF) 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʳ ʚ ʘʥʘʣʦʛʦʚʳʡ ʨʝʞʠʤ. ʅʝʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʚʭʦʜʳ 
ʚ ʮʠʬʨʦʚʦʤ ʨʝʞʠʤʝ (ʚʳʚʦʜʳ ʧʦʨʪʦʚ PA ï PF, nRESET, WAKEUP) 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. 

ʇʨʠ ʨʝʤʦʥʪʝ ʘʧʧʘʨʘʪʫʨʳ ʠ ʠʟʤʝʨʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʩʭʝʤ ʟʘʤʝʥʫ ʤʠʢʨʦʩʭʝʤ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʦʪʢʣʶʯʝʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʠʪʘʥʠʷ. 

ʀʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʘʡʢʠ (ʩʚʘʨʢʠ) ʠ ʤʦʥʪʘʞʘ ʥʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʦʪʝʥʮʠʘʣ, ʧʨʝʚʳʰʘʶʱʠʡ 
0,3 ɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʥʳ "ʦʙʱʠʡ". 

ɿʘʧʨʝʱʘʝʪʩʷ ʧʦʜʚʝʜʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʰʠʥ 
çʇʠʪʘʥʠʝè ʠ çʆʙʱʠʡè) ʢ ʥʝʠʩʧʦʣʴʟʫʝʤʳʤ ʚʳʚʦʜʘʤ. 

ʄʠʢʨʦʩʭʝʤʳ ʧʦʩʣʝ ʩʥʷʪʠʷ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʜʣʝʞʘʪ ʫʪʠʣʠʟʘʮʠʠ ʚ ʧʦʨʷʜʢʝ ʠ 
ʤʝʪʦʜʘʤʠ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʤʠ ʚ ʢʦʥʪʨʘʢʪʝ ʥʘ ʧʦʩʪʘʚʢʫ ʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʨʷʜʢʦʤ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʫ ʧʦʪʨʝʙʠʪʝʣʷ. 
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6 ʇʠʪʘʥʠʝ ʤʠʢʨʦʩʭʝʤʳ 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʚʳʚʦʜʦʚ ʧʠʪʘʥʠʷ. 
Ucc ʚʳʚʦʜʳ: ʦʩʥʦʚʥʦʝ ʧʠʪʘʥʠʝ ʤʠʢʨʦʩʭʝʤʳ ʚʢʣʶʯʘʝʪ ʧʠʪʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʚʳʚʦʜʦʚ, ʚʩʪʨʦʝʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ, USB PHY, ʛʝʥʝʨʘʪʦʨʦʚ, ʢʦʤʧʘʨʘʪʦʨʘ ʠ PLL. 
ɺʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 3,0 ʜʦ 3,6 ɺ.  

BUcc ʚʳʚʦʜ: ʧʠʪʘʥʠʝ 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 ʙʘʪʘʨʝʡʥʦʝ ʧʠʪʘʥʠʝ, ʪʦ ʚʳʚʦʜ 
BUcc ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥ ʩ Ucc. 

AUcc ʚʳʚʦʜ: ʧʠʪʘʥʠʝ ʘʥʘʣʦʛʦʚʳʭ ʙʣʦʢʦʚ ɸʎʇ, ʎɸʇ ʚʳʚʝʜʝʥʦ ʥʘ ʦʪʜʝʣʴʥʳʝ ʚʳʚʦʜʳ 
ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʤʝʭ, ʩʦʟʜʘʚʘʝʤʳʭ ʨʘʙʦʪʦʡ ʜʨʫʛʠʭ ʙʣʦʢʦʚ. ʅʘ ʜʘʥʥʳʝ ʚʳʚʦʜʳ ʜʦʣʞʥʦ 
ʧʦʜʘʚʘʪʴʩʷ ʥʘʧʨʷʞʝʥʠʝ ʩ 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. 

GND ʚʳʚʦʜʳ: çʟʝʤʣʷè ʮʠʬʨʦʚʦʡ ʯʘʩʪʠ ʤʠʢʨʦʩʭʝʤʳ. 
AGND ʚʳʚʦʜ: çʟʝʤʣʷè ʘʥʘʣʦʛʦʚʦʡ ʯʘʩʪʠ ʤʠʢʨʦʩʭʝʤʳ. ɼʘʥʥʳʡ ʚʳʚʦʜ ʜʦʣʞʝʥ 

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

Ucc

GND

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ

ʀʩʪʦʯʥʠʢ 

ʥʘʧʨ̫ʞʝʥʠ̫ 

ʧʠʪʘʥʠ̫

2,0...3,6ɺ

ɹʘʪʘʨʝ̫

1,8...3,6 ɺ

ʉ1 ʉ2*

ʉ3

ʉ4

ʉ5*

 

 

ʈʠʩʫʥʦʢ 4 ï ʉʪʨʫʢʪʫʨʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ 

 
ʇʨʠʤʝʯʘʥʠ:̫  
* - ʢʦʥʜʝʥʩʘʪʦʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʫ ʢʘʞʜʦʛʦ ʚʳʚʦʜʘ ʧʠʪʘʥʠʷ 
1. ʂʦʥʜʝʥʩʘʪʦʨ ʉ1 = 22 ʤʢʌ, ʉ2 = ʉ3 = ʉ4 = ʉ5 = 0,1 ʤʢʌ; 
2. ɽʩʣʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʘʪʘʨʝʡʥʦʝ ʧʠʪʘʥʠʝ, ʪʦ ʚʳʚʦʜ BUcc ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥ ʩ 

Ucc; 
3. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʬʝʡʩ USB, ʪʦ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ Ucc ʜʦʣʞʥʦ ʙʳʪʴ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 3,0 ʜʦ 3,6 ɺ; 
4. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ɸʎʇ ʠʣʠ ʎɸʇ, ʪʦ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ Ucc (AUcc) ʜʦʣʞʥʦ ʙʳʪʴ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 2,4 ʜʦ 3,6 ɺ; 
 
ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʡ ʜʝʪʝʢʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, ʧʦʜʨʦʙʥʝʝ ʩʤʦʪʨʠ 

ʨʘʟʜʝʣ çɼʝʪʝʢʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷè. 
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7 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 ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʫʩʪʘʥʦʚʠʣʦʩʴ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ, 
ʧʦʩʣʝ ʯʝʛʦ ʩʠʛʥʘʣ POR ʩʥʠʤʘʝʪʩʷ, ʠ ʩʭʝʤʘ ʤʦʞʝʪ ʥʘʯʘʪʴ ʨʘʙʦʪʘʪʴ. 

2,0ɺ

Ucc

POR

~4 ʤʩ 

 

ʈʠʩʫʥʦʢ 5 ï 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.  
 

ʅʘʯʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʚʥʝʰʥʠʤ ʩʠʛʥʘʣʦʤ 
ʩʙʨʦʩʘ nRESET, ʚʥʫʪʨʝʥʥʠʤʠ ʩʠʛʥʘʣʘʤʠ ʩʙʨʦʩʘ ʩʪʦʨʦʞʝʚʳʭ ʪʘʡʤʝʨʦʚ ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʤ 
ʩʙʨʦʩʦʤ. ʇʨʠ ʵʪʦʤ ʩʠʛʥʘʣ nRESET ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʩʭʝʤʦʡ ʩʙʨʦʩʘ, ʩʦʜʝʨʞʘʱʝʡ 
ʬʠʣʴʪʨ çʠʛʦʣʦʢè ʠ ʦʜʥʦʚʠʙʨʘʪʦʨ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʩʠʛʥʘʣʘ. 
 

&IWDG

WWDG

ʌʠʣɹʪʨ ʠ 

ʦʜʥʦʚʠʙʨʘʪʦʨ

ʎʠʬʨʦʚʦʝ 

ʜ̫ʨʦ

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ

ʉʙʨʦʩ

nRESET

ʇʨʦʛʨʘʤʤʥr ʡ ʉʙʨʦʩ

 
 

ʈʠʩʫʥʦʢ 6 ï ʉʪʨʫʢʪʫʨʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʩʙʨʦʩʘ 
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ʇʨʠ ʧʦʜʘʯʝ ʥʘ ʚʭʦʜ nRESET 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. 
 

nRESET

ʉʙʨʦʩ

<10 ʥʩ

>200 ʥʩ

>20 ʤʢʩ

ʈʘʙʦʪʘ ʉʙʨʦʩ

 

ʈʠʩʫʥʦʢ 7 ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʩʙʨʦʩʘ 
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8 ʆʨʛʘʥʠʟʘʮʠʷ ʧʘʤʷʪʠ 

 

ʇʨʦʮʝʩʩʦʨʥʦʝ ̫ʜʨʦ

ʂʦʥʪʨʦʣʣʝʨ ʧʨ̫ʤʦʛʦ 

ʜʦʩʪʫʧʘ ʚ ʧʘʤ̫ ʪɹ

SRAM

(Data)

ITCM

AHB-Lite (S)

DMA Bus (M)

2 - 1

2 - 1
External System Bus

(Program & Data)

2 - 1

AHB 2 APB

Bridge

(Data)

S

M

S

M

S

M

ʇʝʨʠʬʝʨʠ̫

DTCM

Bus Matrix

SRAM

(Data)

EEPROM

(Program)

2 - 1

S

M Ethernet 10/100

  

ʈʠʩʫʥʦʢ 8 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʤʷʪʠ 

 
ʇʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ ʠʤʝʝʪ ʪʨʠ ʩʠʩʪʝʤʥʳʝ ʰʠʥʳ: 

- ITCM Bus ï ʰʠʥʘ ʚʳʙʦʨʢʠ ʠʥʩʪʨʫʢʮʠʡ ʠ ʜʘʥʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʢʦʜʝ 
ʧʨʦʛʨʘʤʤʳ; 

- DTCM Bus ï ʰʠʥʘ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʆɿʋ; 

- AHB-Lite ï ʰʠʥʘ ʚʳʙʦʨʢʠ ʠʥʩʪʨʫʢʮʠʡ ʠ ʜʘʥʥʳʭ ʠʟ ʚʥʝʰʥʝʛʦ ʘʜʨʝʩʥʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ. 

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

ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʚʳʙʦʨʢʫ ʯʝʨʝʟ ʰʠʥʫ DMA Bus. 
 
ɺʩʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʝʜʠʥʦʝ ʠ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ 

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

0.5 GB

Internal SRAM 

0.5 GB

Peripheral

0.5 GB

External SRAM

1 GB

External device

1 GB

 ITCM EEPROM 128KB

External code

ITCM (Upper Alias)

External code

0x00000000

0x00100000

0x1FFFFFFF

0x0FFFFFFF

0x10000000

0X10010000

0x1000FFFF 0x00000000

0x1FFFFFFF

private peripheral bus

Reserved

0x20000000

0x3FFFFFFF

0x40000000

0x5FFFFFFF

0x60000000

0x9FFFFFFF

0xA0000000

0xDFFFFFFF

AHB-Lite SRAM 16KB

0x20000000

0x20100000

0x40000000

0x20200000

DTCM SRAM 32KB

ɼʦʩʪʫʧ hʠʥ: 

AHB-Lite

ITCM

ɼʦʩʪʫʧ hʠʥ: 

AHB-Lite

DTCM

ɼʦʩʪʫʧ hʠʥr  

AHB-Lite

ɼʦʩʪʫʧ hʠʥr  

AHB-Lite

ɼʦʩʪʫʧ hʠʥr  

AHB-Lite

0xE0000000

0xE0100000

0xFFFFFFFF

Reserved

DW

BP

Reserved

NVIC

Debug control

Reserved

Reserved

Reserved

Reserved

ROM Table

0xE0000000

0xE0001000

0xE0002000

0xE0003000

0xE000E000

0xE000ED00

0xE000F000

0xE0040000

0xE0041000

0xE0042000

0xE00FF000

0xE00FFFFF

Ethernet SRAM & registers
0x30000000

Peripheral registers

External Peripheral
0x50000000

0x5FFFFFFF
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8.1 ʉʝʢʮʠʷ Code 
 

ʆʙʣʘʩʪʴ ITCM EEPROM: 
ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤʳ, ʜʦʩʪʫʧʥʦʡ ʜʣʷ 

ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʘʤʷʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʩʥʦʚʥʦʡ 
ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʢʨʠʩʪʘʣʣʝ. 
 

ʆʙʣʘʩʪʴ External code: 
ʆʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʰʠʥʳ AHB-Lite ʚ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʳ. 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʜʘ ʧʨʦʛʨʘʤʤ ʚʦ ʚʥʝʰʥʠʭ ʤʠʢʨʦʩʭʝʤʘʭ ʧʘʤʷʪʠ, 
ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ. 
 

8.2 ʉʝʢʮʠʷ Internal SRAM 
 

ʆʙʣʘʩʪʴ DTCM SRAM: 
ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʆɿʋ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʳ. ɺ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʪʘʢʞʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʪʝʢ (stack) ʠ çʢʫʯʘè (heap) ʧʨʦʛʨʘʤʤʳ. ɸʜʨʝʩʥʳʝ ʜʠʘʧʘʟʦʥʳ 
ʩʪʝʢʘ ʠ çʢʫʯʠè ʟʘʜʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʨʦʛʨʘʤʤʳ. 
 

ʆʙʣʘʩʪʴ AHB-Lite SRAM: 
ʆʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʰʠʥʳ AHB-Lite ʚ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʣʘʩʪʠ ʜʘʥʥʳʭ. 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ ʤʠʢʨʦʩʭʝʤʳ, ʧʦʜʩʦʝʜʠʥʝʥʥʦʡ ʢ ʰʠʥʝ AHB-
Lite. 
 

ʆʙʣʘʩʪʴ Ethernet SRAM & registers:  
ʆʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʰʠʥʳ AHB-Lite ʚ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʝʛʠʩʪʨʦʚ ʠ ʧʘʤʷʪʠ 

ʢʦʥʪʨʦʣʣʝʨʘ Ethernet. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ ʤʠʢʨʦʩʭʝʤʳ, 
ʧʦʜʩʦʝʜʠʥʝʥʥʦʡ ʢ ʰʠʥʝ AHB-Lite. 
 

8.3 ʉʝʢʮʠʷ Peripheral 
 

ʆʙʣʘʩʪʴ Peripheral registers: 
ʆʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʛʠʩʪʨʦʚ ʧʝʨʠʬʝʨʠʠ ʚ ʦʙʱʝʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʘʤʷʪʠ. 

 
ʆʙʣʘʩʪʴ External Peripheral: 
ʆʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ ʚ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʣʘʩʪʠ 

ʧʝʨʠʬʝʨʠʠ. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚʦ ʚʥʝʰʥʠʭ ʤʠʢʨʦʩʭʝʤʘʭ ʧʘʤʷʪʠ ʠʣʠ 
ʨʘʙʦʪʳ ʩ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʜʩʦʝʜʠʥʝʥʥʳʤʠ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ. 
 

8.4 ʉʝʢʮʠʷ External SRAM ʠ External device 
 

ʆʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʰʠʥʳ AHB-Lite ʚ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʣʘʩʪʠ ʚʥʝʰʥʝʡ 
ʧʘʤʷʪʠ ʠ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚʦ ʚʥʝʰʥʠʭ ʤʠʢʨʦʩʭʝʤʘʭ 
ʧʘʤʷʪʠ ʠʣʠ ʨʘʙʦʪʳ ʩ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʜʩʦʝʜʠʥʝʥʥʳʤʠ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ 
ʰʠʥʝ. 
 

8.5 ʉʝʢʮʠʷ Private Peripheral Bus 
 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʩʪʝʤʥʳʭ ʨʝʛʠʩʪʨʦʚ ʷʜʨʘ ʠ ʩʠʩʪʝʤʥʦʡ ʧʝʨʠʬʝʨʠʠ. 
 

8.6 ɹʣʦʢ BUS MATRIX 
 

ɹʣʦʢ BUS MATRIX ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʰʠʥ AHB-Lite ʠ DMA Bus ʤʝʞʜʫ 
ʨʘʟʣʠʯʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʧʘʤʷʪʠ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 
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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 AHB-Lite, ʘ ʥʘʠʤʝʥʴʰʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʦʙʣʘʜʘʝʪ 
ʟʘʧʨʦʩ DMA Bus. ɽʩʣʠ ʜʚʘ ʟʘʧʨʦʩʘ ʧʨʠʰʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʧʨʦʩ ʩ 
ʙʦʣʴʰʠʤ ʧʨʠʦʨʠʪʝʪʦʤ, ʘ ʟʘʧʨʦʩ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʜʦ ʦʢʦʥʯʘʥʠʷ 
ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ. ʇʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʤʝʞʜʫ ʰʠʥʘʤʠ 
ʚʦʟʥʠʢʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʚ ʦʜʠʥ ʮʠʢʣ. ɽʩʣʠ ʟʘʧʨʦʩʳ ʠʜʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʨʫʛ 
ʟʘ ʜʨʫʛʦʤ, ʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʜʝʨʞʝʢ ʥʝ ʚʦʟʥʠʢʘʝʪ. 
 

8.7 ʇʘʤʷʪʴ EEPROM 
 

ʇʘʤʷʪʴ ʦʙʣʘʩʪʠ EEPROM ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ 
ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ. ʉʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ EEPROM ï ʧʦʨʷʜʢʘ 40 ʥʩ. ʇʨʠ 
ʨʘʙʦʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʥʘ ʯʘʩʪʦʪʝ ʜʦ 100 ʄɻʮ ʟʘʜʝʨʞʢʘ 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 ʢʦʥʪʨʦʣʣʝʨ EERPOM.  
 

8.8 ʇʘʤʷʪʴ SRAM 
 

ʇʘʤʷʪʴ ʦʙʣʘʩʪʠ SRAM ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʙʣʦʢʘ ʩʪʘʪʠʯʝʩʢʦʡ ʧʘʤʷʪʠ. ʉʢʦʨʦʩʪʴ 
ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ SRAM ï 1 ʮʠʢʣ ʩʠʩʪʝʤʥʦʡ ʯʘʩʪʦʪʳ. 

 

8.9 ʈʝʛʠʦʥʳ ʧʘʤʷʪʠ, ʪʠʧʳ ʠ ʘʪʨʠʙʫʪʳ 
 
ʆʪʦʙʨʘʞʝʥʠʝ ʧʘʤʷʪʠ ʨʘʟʙʠʚʘʝʪ ʚʩʝ ʘʜʨʝʩʥʦʝ 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.  

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 ʪʠʧʘ Device ʠʣʠ Strongly-ordered. 

 
Strongly-ordered 
ʇʨʦʮʝʩʩʦʨ ʩʦʭʨʘʥʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʤ ʜʨʫʛʠʤ 

ʦʙʨʘʱʝʥʠʷʤ. 
 
ʆʪʣʠʯʠʝʤ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʨʘʱʝʥʠʷ ʢ ʧʘʤʷʪʠ ʪʠʧʘ Device ʠ Strongly-ordered 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘʧʠʩʴ ʚ ʧʘʤʷʪʴ ʪʠʧʘ Device ʩʠʩʪʝʤʘ ʧʘʤʷʪʠ ʤʦʞʝʪ ʙʫʬʝʨʠʟʠʨʦʚʘʪʴ, ʥʦ 
ʥʠʢʦʛʜʘ ʥʝ ʙʫʬʝʨʠʟʠʨʫʝʪ ʟʘʧʠʩʴ ʚ ʧʘʤʷʪʴ ʪʠʧʘ Strongly-ordered. 
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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 Hard fault.  
 

8.10 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 ʚ   
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 ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʦʩʪʫʧʘ ʚ 
ʧʘʤʷʪʴè. 

ʆʜʥʘʢʦ ʘʨʙʠʪʨ ʧʘʤʷʪʠ ʛʘʨʘʥʪʠʨʫʝʪ ʦʜʥʦʟʥʘʯʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʦʩʪʫʧʘ ʚ 
ʨʝʛʠʦʥʳ ʧʘʤʷʪʠ Device ʠ Strongly-ordered. ɼʣʷ ʜʚʫʭ ʢʦʤʘʥʜ ʦʙʨʘʱʝʥʠʷ ʢ ʧʘʤʷʪʠ ɸ1 ʠ ɸ2, 
ʝʩʣʠ ɸ1 ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʜ ɸ2 ʚ ʢʦʜʝ ʧʨʦʛʨʘʤʤʳ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ, 
ʚʳʟʚʘʥʥʳʭ ʵʪʠʤʠ ʜʚʫʤʷ ʢʦʤʘʥʜʘʤʠ, ʙʫʜʝʪ ʪʘʢʦʡ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʊʘʙʣʠʮʘ 4 . 

 

ʊʘʙʣʠʮʘ 4 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʠʥʩʪʨʫʢʮʠʡ ʢ ʧʘʤʷʪʠ 

                      ɸ2 
ɸ1  

Normal Device Strongly-ordered 

non-shareable shareable 

Normal - - - - 

Device, non-shareable - < - < 

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 ʚʳʧʦʣʥʝʥʦ ʧʝʨʝʜ ʦʙʨʘʱʝʥʠʝʤ ʚʩʣʝʜʩʪʚʠʝ ʠʥʩʪʨʫʢʮʠʠ ɸ2. 

 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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8.11 ʇʦʚʝʜʝʥʠʝ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ 
 
ʆʩʦʙʝʥʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʨʘʟʥʳʤ ʦʙʣʘʩʪʷʤ ʧʘʤʷʪʠ ʧʦʢʘʟʳʚʘʝʪ ʊʘʙʣʠʮʘ 5. 
 

ʊʘʙʣʠʮʘ 5 ï ʆʩʦʙʝʥʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʨʘʟʥʳʤ ʦʙʣʘʩʪʷʤ ʧʘʤʷʪʠ 

ɸʜʨʝʩʥʳʡ 
ʜʠʘʧʘʟʦʥ 

ʈʝʛʠʦʥ ʧʘʤʷʪʠ ʊʠʧ 
ʧʘʤʷʪʠ 

XN ʆʧʠʩʘʥʠʝ 

0ʭ00000000- 
0ʭ000FFFFF 

Code, ITCM, 
Lower Alias 

Normal - ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʰʠʥʳ ITCM ʜʣʷ ʢʦʜʘ 
ʧʨʦʛʨʘʤʤʳ ʠ ʜʘʥʥʳʭ, ʝʩʣʠ ITCMLAEN 
ʫʩʪʘʥʦʚʣʝʥ ʚ ʝʜʠʥʠʮʫ. ɽʩʣʠ ITCMLAEN 
ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʦʙʣʘʩʪʴ ʧʘʤʷʪʠ 
ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ. 

0ʭ00100000- 
0ʭ0FFFFFFF 

Code, external Normal - ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ 
ʰʠʥʳ ʜʣʷ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʠ ʜʘʥʥʳʭ. 

0x10000000- 
0x1000FFFF 

Code, ITCM, 
Upper Alias 

Normal - ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʰʠʥʳ ITCM ʜʣʷ ʢʦʜʘ 
ʧʨʦʛʨʘʤʤʳ ʠ ʜʘʥʥʳʭ, ʝʩʣʠ ITCMUAEN 
ʫʩʪʘʥʦʚʣʝʥ ʚ ʝʜʠʥʠʮʫ. ɽʩʣʠ ITCMUAEN 
ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʦʙʣʘʩʪʴ ʧʘʤʷʪʠ 
ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ. 

0x10010000- 
0x1FFFFFFF 

Code, external Normal - ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ 
ʰʠʥʳ ʜʣʷ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʠ ʜʘʥʥʳʭ. 

0ʭ20000000- 
0ʭ200FFFFF 

SRAM, DTCM Normal XN ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʰʠʥʳ DTCM ʜʣʷ 
ʜʘʥʥʳʭ. ɼʦʩʪʫʧ ʟʘ ʠʥʩʪʨʫʢʮʠʝʡ ʚ ʵʪʫ 
ʦʙʣʘʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʝ. 

0x20100000- 
0x3FFFFFFF 

SRAM Normal  ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ 
ʰʠʥʳ ʜʣʷ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʠ ʜʘʥʥʳʭ.  

0ʭ40000000- 
0ʭ5FFFFFFF 

Peripheral Device XN ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ 
ʰʠʥʳ ʜʣʷ ʜʘʥʥʳʭ. ɼʦʩʪʫʧ ʟʘ 
ʠʥʩʪʨʫʢʮʠʝʡ ʚ ʵʪʫ ʦʙʣʘʩʪʴ ʧʨʠʚʦʜʠʪ ʢ 
ʦʰʠʙʢʝ 

0ʭ60000000- 
0ʭ9FFFFFFF 

External SRAM Normal - ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ 
ʰʠʥʳ ʜʣʷ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʠ ʜʘʥʥʳʭ. 

0ʭɸ0000000- 
0ʭDFFFFFFF 

External  
Device 

Device XN ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ 
ʰʠʥʳ  ʜʣʷ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ. ɼʦʩʪʫʧ 
ʟʘ ʠʥʩʪʨʫʢʮʠʝʡ ʚ ʵʪʫ ʦʙʣʘʩʪʴ ʧʨʠʚʦʜʠʪ 
ʢ ʦʰʠʙʢʝ 

0ʭE0000000- 
0ʭE00FFFFF 

Private Peripheral 
Bus 

Strongly-
ordered 

XN ʕʪʦʪ ʨʝʛʠʦʥ ʩʦʜʝʨʞʠʪ ʨʝʛʠʩʪʨʳ NVIC, 
system timer ʠ ʨʝʛʠʩʪʨʳ ʙʣʦʢʘ 
ʫʧʨʘʚʣʝʥʠʷ ʷʜʨʘ 

0ʭE0100000- 
0ʭFFFFFFFF 

ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ - XN ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

 
 

8.12 ʇʨʦʛʨʘʤʤʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʦʩʪʫʧʘ 
ʢ ʧʘʤʷʪʠ 

 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʩʪʨʫʢʮʠʡ ʚ ʧʦʪʦʢʝ ʧʨʦʛʨʘʤʤʳ ʥʝ ʚʩʝʛʜʘ ʛʘʨʘʥʪʠʨʫʝʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʨʘʱʝʥʠʡ ʚ ʧʘʤʷʪʴ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ ʯʪʦ: 

- ʧʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʥʦ 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. 

 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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ʕʪʦʪ ʨʘʟʜʝʣ ʦʧʠʩʳʚʘʝʪ, ʢʘʢ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʪʥʫʶ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʚ ʧʘʤʷʪʴ. ɽʩʣʠ ʧʦʨʷʜʦʢ ʦʙʨʘʱʝʥʠʡ ʢ ʧʘʤʷʪʠ ʢʨʠʪʠʯʝʥ, 
ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʠʥʩʪʨʫʢʮʠʠ ʙʘʨʴʝʨʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʯʪʦʙʳ 
ʦʙʝʩʧʝʯʠʪʴ ʥʫʞʥʳʡ ʧʦʨʷʜʦʢ. ʇʨʦʮʝʩʩʦʨ ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʢʮʠʠ ʙʘʨʴʝʨʥʦʡ 
ʩʠʥʭʨʦʥʠʟʘʮʠʠ: 

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

ʠʥʩʪʨʫʢʮʠʷ ʪʨʘʥʟʘʢʮʠʠ ʚ ʧʘʤʷʪʴ ʙʫʜʝʪ ʟʘʚʝʨʰʝʥʘ ʜʦ ʩʣʝʜʫʶʱʝʡ ʪʨʘʥʟʘʢʮʠʠ ʚ ʧʘʤʷʪʴ. 
ʉʤʦʪʨʠ ʦʧʠʩʘʥʠʝ ʠʥʩʪʨʫʢʮʠʠ DMB. 

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

ʚʳʧʦʣʥʷʝʤʘʷ ʠʥʩʪʨʫʢʮʠʷ ʪʨʘʥʟʘʢʮʠʠ ʚ ʧʘʤʷʪʴ ʙʫʜʝʪ ʟʘʚʝʨʰʝʥʘ ʜʦ ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ 
ʩʣʝʜʫʶʱʝʡ ʠʥʩʪʨʫʢʮʠʠ. ʉʤʦʪʨʠ ʦʧʠʩʘʥʠʝ ʠʥʩʪʨʫʢʮʠʠ DSB. 

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

ʵʬʬʝʢʪ ʚʩʝʭ ʚʳʧʦʣʥʷʝʤʳʭ ʪʨʘʥʟʘʢʮʠʡ ʚ ʧʘʤʷʪʴ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʩʪʨʫʢʮʠʷʤ. 
ʉʤʦʪʨʠ ʦʧʠʩʘʥʠʝ ʠʥʩʪʨʫʢʮʠʠ ISB. 

 
ʀʥʩʪʨʫʢʮʠʠ ʙʘʨʴʝʨʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ: 

¶ 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. 

¶ ɼʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʠʩʢʣʶʯʝʥʠʡ. ʂʦʛʜʘ ʧʨʠʦʨʠʪʝʪʳ 
ʠʩʢʣʶʯʝʥʠʡ ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, 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. 

 
ʇʨʠ ʦʙʨʘʱʝʥʠʷʭ ʚ ʧʘʤʷʪʴ Strongly-ordered, ʪʘʢʫʶ ʢʘʢ ʩʠʩʪʝʤʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʷʜʨʘ 

(NVIC, System Timer ʠ ʪʘʢ ʜʘʣʝʝ) ʥʝ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ DMB ʠʥʩʪʨʫʢʮʠʠ. 
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8.13 ɹʘʟʦʚʳʝ ʘʜʨʝʩʘ ʧʨʦʮʝʩʩʦʨʘ 

ʊʘʙʣʠʮʘ 6 ï ɹʘʟʦʚʳʝ ʘʜʨʝʩʘ ʧʨʦʮʝʩʩʦʨʘ 

ɸʜʨʝʩ ʈʘʟʤʝʨ ɹʣʦʢ ʇʨʠʤʝʯʘʥʠʝ 

ʇʘʤʷʪʴ ʧʨʦʛʨʘʤʤ 

0x0000_0000  EEPROM 
BOOT ROM 

ʆʙʣʘʩʪʴ Flash ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʩ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʦʡ 

0x0010_0000  External code ʆʙʣʘʩʪʴ ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ 

ʇʘʤʷʪʴ ʜʘʥʥʳʭ 

0x2000_0000  DTCM SRAM ʆʙʣʘʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ 

0x2010_0000  AHB-Lite SRAM  ʆʙʣʘʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ 

0x3000_0000  Ethernet ʆʙʣʘʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ ʠ ʨʝʛʠʩʪʨʦʚ ʤʦʜʫʣʷ 
Ethernet 

ʇʝʨʠʬʝʨʠʷ 

0x4000_0000  CAN1 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ CAN1 

0x4000_8000  CAN2 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ CAN2 

0x4001_0000  USB ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ USB 

0x4001_8000  EEPROM_CNTRL ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ Flash ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ 

0x4002_0000  RST_CLK ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʩʠʛʥʘʣʦʚ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ 

0x4002_8000  DMA ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʚ ʧʘʤʷʪʴ 

0x4003_0000  UART1 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ UART1  

0x4003_8000  UART2 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ UART2 

0x4004_0000  SPI1 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ SSP1 

0x4004_8000  MIL-STD-1553B1 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ  
MIL-STD-1553B ʢʘʥʘʣ 1 

0x4005_0000  MIL-STD-1553B2 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ  
MIL-STD-1553B ʢʘʥʘʣ 2 

0x4005_8000  POWER ʈʝʛʠʩʪʨʳ ʜʝʪʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ 

0x4006_0000  WWDT ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ 
WWDT 

0x4006_8000  IWDT ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ IWDT 

0x4007_0000  TIMER1 ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʊʘʡʤʝʨ 1  

0x4007_8000  TIMER2 ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʊʘʡʤʝʨ 2 

0x4008_0000  TIMER3 ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʊʘʡʤʝʨ 3 

0x4008_8000  ADC ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ɸʎʇ 

0x4009_0000  DAC ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʎɸʇ  

0x4009_8000  TIMER4 ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʊʘʡʤʝʨ 4 

0x400A_0000  SPI2 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ SSP2 

0x400A_8000  PORTA ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘ ɸ 

0x400B_0000  PORTB ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘ B 

0x400B_8000  PORTC ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘ C 

0x400C_0000  PORTD ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘ D 

0x400C_8000  PORTE ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘ E 

0x400D_0000  ARINC429R ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʸʤʥʠʢʦʚ 
ARINC429 

0x400D_8000  BKP ʈʝʛʠʩʪʨʳ ʜʦʩʪʫʧʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʘʪʘʨʝʡʥʳʤ 
ʜʦʤʝʥʦʤ 

0x400E_0000  ARINC429T ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ ʧʝʨʝʜʘʪʯʠʢʦʚ 
ARINC429 

0x400E_8000  PORTF ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʘ F 

0x400F_0000  EXT_BUS_CNTRL ʆʙʣʘʩʪʴ ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ 

0x400F_8000  SPI3 ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʘ SSP3 

    

0x5000_0000  External peripheral ʆʙʣʘʩʪʴ ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ 

ɺʥʝʰʥʷʷ ʩʠʩʪʝʤʥʘʷ ʰʠʥʘ 

0x6000_0000  External SRAM ʆʙʣʘʩʪʴ ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ 

0xA000_0000  External device ʆʙʣʘʩʪʴ ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ 

Private Peripheral Bus 

0xE000_0000   ʉʠʩʪʝʤʥʳʝ ʨʝʛʠʩʪʨʳ ʧʨʦʮʝʩʩʦʨʘ  
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9 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] (PA[2:0]). ʊʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʠʪ FPOR ʚ ʨʝʛʠʩʪʨʝ 
BKP_REG_0E, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʩʙʨʦʰʝʥ ʪʦʣʴʢʦ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʦʩʥʦʚʥʦʛʦ ʧʠʪʘʥʠʷ Ucc. 
ɼʘʣʝʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʙʨʘʩʳʚʘʝʪʩʷ. ʇʦʩʣʝ ʧʝʨʝʟʘʧʫʩʢʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʫʨʦʚʥʠ ʥʘ 
ʚʳʚʦʜʘʭ MODE[2:0] ʥʝ ʚʣʠʷʶʪ ʥʘ ʨʝʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʝʩʣʠ 
ʫʩʪʘʥʦʚʣʝʥ ʙʠʪ FPOR. ɺ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʚʳʚʦʜʳ PA[2:0] ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʊʘʙʣʠʮʘ 7 ï ʈʝʞʠʤʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʘʧʫʩʢʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

MODE[2:0] ʈʝʞʠʤ ʉʪʘʨʪʦʚʳʡ ʘʜʨʝʩ/ 
ʪʘʙʣʠʮʘ ʚʝʢʪʦʨʦʚ 
ʧʨʝʨʳʚʘʥʠʡ 

ʆʧʠʩʘʥʠʝ 

000 ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩ 
ʨʝʞʠʤʦʤ ʦʪʣʘʜʢʠ 

0ʭ0000_0000 ʇʨʦʮʝʩʩʦʨ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴ 
ʧʨʦʛʨʘʤʤʫ ʠʟ ʚʥʫʪʨʝʥʥʝʡ FLASH ʧʘʤʷʪʠ 
ʧʨʦʛʨʘʤʤ. ʇʨʠ ʵʪʦʤ ʨʘʟʨʝʰʘʝʪʩʷ ʨʘʙʦʪʘ 
ʦʪʣʘʜʦʯʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ JTAG 
ʉʠʛʥʘʣ ʚʳʙʦʨʘ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ:  
ITCMLAEN=1- ʚʥʫʪʨʝʥʥʷʷ ʧʘʤʷʪʴ. 
ITCMLAEN=0- ʚʥʝʰʥʷʷ ʧʘʤʷʪʴ. 

001 ʈʝʞʠʤ Stand alone1 0ʭ0000_0000 ʇʨʦʮʝʩʩʦʨ ʢʦʥʬʠʛʫʨʠʨʫʝʪ ʧʨʷʤʦʡ 
ʜʦʩʪʫʧ ʢ ʢʦʥʪʨʦʣʣʝʨʫ Ethernet ʩ 
ʧʦʤʦʱʴʶ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ ʠ 
ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʩʙʨʦʩʘ. ʏʘʩʪʦʪʘ 
ʟʘʜʘʸʪʩʷ ʚʥʝʰʥʠʤ ʛʝʥʝʨʘʪʦʨʦʤ HSE, 
ʫʤʥʦʞʝʥʥʘʷ ʥʘ 11 ʩ ʧʦʤʦʱʴʶ PLL. 
ɸʜʨʝʩ ï {PC[3],PB[11:0]} 
ɼʘʥʥʳʝ ï PA[15:0] 
Byte enable ï PB[13:12] 
Chip enable ï PB[15:14] 
Write enable ï PC[0] 
Output enable ï PC[1] 
ɺʭʦʜ ITCMLAEN=1. 

010 ʈʝʞʠʤ Stand alone2 0ʭ0000_0000 ʇʨʦʮʝʩʩʦʨ ʢʦʥʬʠʛʫʨʠʨʫʝʪ ʧʨʷʤʦʡ 
ʜʦʩʪʫʧ ʢ ʢʦʥʪʨʦʣʣʝʨʫ ʠʥʪʝʨʬʝʡʩʘ ɻʆʉʊ 
ʈ52070-2003 ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʝʡ 
ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ 
ʩʙʨʦʩʘ.  
ʏʘʩʪʦʪʘ ʟʘʜʘʸʪʩʷ ʚʥʝʰʥʠʤ ʛʝʥʝʨʘʪʦʨʦʤ 
HSE, ʫʤʥʦʞʝʥʥʘʷ ʥʘ 11 ʩ ʧʦʤʦʱʴʶ PLL. 
ɸʜʨʝʩ ï {PC[3],PB[11:0]} 
ɼʘʥʥʳʝ ï {PC[6:4],PA[15:0]} 
Chip enable ï PB[15:14] 
Write enable ï PC[0] 
Output enable ï PC[1] 
ɺʭʦʜ ITCMLAEN=0. 

011 ʈʝʞʠʤ Stand alone3 0ʭ0000_0000 ʇʨʦʮʝʩʩʦʨ ʢʦʥʬʠʛʫʨʠʨʫʝʪ ʧʨʷʤʦʡ 
ʜʦʩʪʫʧ ʢ ʢʦʥʪʨʦʣʣʝʨʘʤ Ethernet ʠ 
ʠʥʪʝʨʬʝʡʩʘ ɻʆʉʊ ʈ52070-2003 ʩ 
ʧʦʤʦʱʴʶ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʥʦʡ ʰʠʥʳ ʠ 
ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʩʙʨʦʩʘ. ʏʘʩʪʦʪʘ 
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ʟʘʜʘʸʪʩʷ ʚʥʝʰʥʠʤ ʛʝʥʝʨʘʪʦʨʦʤ HSE, 
ʫʤʥʦʞʝʥʥʘʷ ʥʘ 11 ʩ ʧʦʤʦʱʴʶ PLL. 
ɺʭʦʜ ITCMLAEN=1 ï ʜʦʩʪʫʧ ʢ 
ʢʦʥʪʨʦʣʣʝʨʫ Ethernet. 
ɺʭʦʜ ITCMLAEN=0 ï ʜʦʩʪʫʧ ʢ 
ʢʦʥʪʨʦʣʣʝʨʫ ʠʥʪʝʨʬʝʡʩʘ ɻʆʉʊ ʈ 52070-
2003. 

100-110 UART ʟʘʛʨʫʟʯʠʢ 0ʭ0000_0000 ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ 
UART1 ʥʘ ʚʳʚʦʜʘʭ PC[4:3] ʧʦʣʫʯʘʝʪ ʢʦʜ 
ʧʨʦʛʨʘʤʤʳ ʚ ʆɿʋ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ 

111 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ - - 

 
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. 
 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ
JTAG/SW

ʘʜʘʧʪʝʨ

ʇʨʦʛʨʘʤʤʥr ʝ ʩʨʝʜʩʪʚʘ 

ʦʪʣʘʜʢʠ ʧʨʠʣʦʞʝʥʠʡ

RESET

TRST

TCK

TMS

TDI

TDO

1
0

 ʢ
ʆ
ʤ

Ucc

1
0
 ʢ
ʆ
ʤ

1
0

 ʢ
ʆ
ʤ

1
0
 ʢ
ʆ
ʤ

1
0

 ʢ
ʆ
ʤ

1
0
 ʢ
ʆ
ʤ

 

ʈʠʩʫʥʦʢ 10 ï 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 ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʪʦʯʢʘʭ ʦʩʪʘʥʦʚʘ; 

- 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 ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 8. 
 

ʊʘʙʣʠʮʘ 8 ï ʇʝʨʝʦʧʨʝʜʝʣʝʥʠʝ ʚʳʚʦʜʦʚ ʠʥʪʝʨʬʝʡʩʘ JTAG/SW 

ɺʳʚʦʜ JTAG/SW  ɺʳʚʦʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʆʧʠʩʘʥʠʝ 

JTAG 

TRST TRST ɺ ʢʘʯʝʩʪʚʝ ʚʳʚʦʜʦʚ ʠʥʪʝʨʬʝʡʩʘ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʳʜʝʣʝʥʥʳʝ ʚʳʚʦʜʳ 
ʤʠʢʨʦʩʭʝʤʳ 

TCK TCK 

TMS TMS 

TDI TDI 

TDO TDO 

JTAG_EN JTAG_EN ʅʝʦʙʭʦʜʠʤʦ ʜʦʦʧʨʝʜʝʣʠʪʴ ʜʦ 
ʣʦʛʠʯʝʩʢʦʛʦ ñ0ò 

SW 

SWCLKTCK TCK ɺʭʦʜ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ 

SWDITMS TMS ɼʚʫʥʘʧʨʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ 
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UART ʟʘʛʨʫʟʯʠʢ 
 
ɺ ʨʝʞʠʤʝ UART ʟʘʛʨʫʟʯʠʢʘ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʝʨʠʬʝʨʠʡʥʳʡ ʤʦʜʫʣʴ UART1, 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ (ʊʘʙʣʠʮʘ 9).  

ʊʘʙʣʠʮʘ 9ï ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʦʨʪʳ ʚʚʦʜʘ/ʚʳʚʦʜʘ UART ʟʘʛʨʫʟʯʠʢʦʤ 

ʈʝʞʠʤ RX TX 

100b Pʉ4 Pʉ3 

101b Pʉ4 Pʉ3 

110b Pʉ4 Pʉ3 

 
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 ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ 
ʜʦʩʪʫʧ ʠ ʢ ʜʨʫʛʠʤ ʘʜʨʝʩʥʳʤ ʜʠʘʧʘʟʦʥʘʤ (EERPOM, ROM, ʇʝʨʠʬʝʨʠʷ). 

 
ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ UART1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʫʪʨʝʥʥʠʡ RC-ʛʝʥʝʨʘʪʦʨ 

HSI ʩ ʯʘʩʪʦʪʦʡ 8 ʄɻʮ. ʊʘʢ ʢʘʢ ʠʤʝʝʪʩʷ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪʳ HSI, ʪʦ ʪʨʝʙʫʝʪʩʷ ʵʪʘʧ 
ʧʦʜʙʦʨʘ ʟʥʘʯʝʥʠʡ ʜʝʣʠʪʝʣʷ ʯʘʩʪʦʪʳ UART1 ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

 
ʇʘʨʘʤʝʪʨʳ ʩʚʷʟʠ ʧʦ UART 

 

ɼʣʷ ʩʚʷʟʠ ʧʦ UART ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ ʩʚʷʟʠ: 

- ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ï 9600 ʙʦʜ; 

- ʢʦʣʠʯʝʩʪʚʦ ʙʠʪ ʜʘʥʥʳʭ ï 8; 

- ʯʝʪʥʦʩʪʴ ï ʥʝʪ; 

- ʢʦʣʠʯʝʩʪʚʦ Stop-ʙʠʪ ï 1; 

- ʟʘʛʨʫʟʯʠʢ ʥʝ ʠʩʧʦʣʴʟʫʝʪ FIFO UART1; 

- ʟʘʛʨʫʟʯʠʢ ʚʩʝʛʜʘ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ Slave, ʘ ʚʥʝʰʥʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʜʘʶʱʝʝ 
ʢʦʤʘʥʜʳ ï ʚ ʢʘʯʝʩʪʚʝ Master; 

- ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʤʣʘʜʰʠʤ ʙʠʪʦʤ ʚʧʝʨʝʜ. 
 
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 10ï 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 ʫʩʪʨʦʡʩʪʚʫ Master 

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 

 
ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʩ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ 
 

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

ʚʭʦʜ. Master ʧʦʩʪʦʷʥʥʦ ʧʦʩʳʣʘʝʪ ʚ ʢʘʥʘʣ ʩʠʥʭʨʦʩʠʤʚʦʣ 0ʭ00. ɿʘʛʨʫʟʯʠʢ ʧʦʜʩʪʨʘʠʚʘʝʪ ʩʚʦʶ 
ʩʢʦʨʦʩʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʦʙʤʝʥʘ. ʂʘʢ ʪʦʣʴʢʦ ʟʘʛʨʫʟʯʠʢ 
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ʥʘʩʪʨʦʠʣ ʩʢʦʨʦʩʪʴ, ʦʥ ʧʝʨʝʭʦʜʠʪ ʚ ʜʠʩʧʝʪʯʝʨ ʢʦʤʘʥʜ ʠ ʚʳʜʘʝʪ ʧʨʠʛʣʘʰʝʥʠʝ (3 ʙʘʡʪʘ 0x0D 
(ʧʝʨʝʚʦʜ ʩʪʨʦʢʠ), 0x0A (ʚʦʟʚʨʘʪ ʢʘʨʝʪʢʠ), 0x3E ('>'),) ʫʩʪʨʦʡʩʪʚʫ Master.  

Master ʟʘʚʝʨʰʘʝʪ ʚʳʜʘʯʫ ʩʠʥʭʨʦʩʠʤʚʦʣʦʚ ʠ ʪʝʧʝʨʴ ʤʦʞʝʪ ʧʦʜʘʚʘʪʴ ʢʦʤʘʥʜʳ 
ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ ʦʙʤʝʥʘ. 

 

ʂʦʤʘʥʜʘ CMD_SYNC 
 

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

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʤʚʦʣʫ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 
 

ʂʦʤʘʥʜʘ CMD_SYNC 

ʊʘʙʣʠʮʘ 11 ï ʂʦʤʘʥʜʘ CMD_SYNC 

ʂʦʜ ʢʦʤʘʥʜʳ CMD_SYNC = 0x00 

ASCII ʩʠʤʚʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜʫ ʢʦʤʘʥʜʳ ʥʝʪ 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 0 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ:  

Master: ʚʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_SYNC. Slave: ʝʩʣʠ ʢʦʤʘʥʜʘ ʧʨʠʥʷʪʘ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ ʚʳʜʘʝʪ 
ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠʣʠ ERR_CMD ʠ ʟʘʚʝʨʰʘʝʪ 
ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ 

 
ʂʦʤʘʥʜʘ CMD_CR 
 

ɺʳʜʘʯʘ ʧʨʠʛʣʘʰʝʥʠʷ Master-ʫ. 

ʊʘʙʣʠʮʘ 12 ï ʂʦʤʘʥʜʘ CMD_CR 

ʂʦʜ ʢʦʤʘʥʜʳ CMD_CR = 0x0D 

ASCII ʩʠʤʚʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜʫ 
ʢʦʤʘʥʜʳ 

ʥʝʪ 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 0 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ:  

Master: ʚʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_CR. Slave: ʝʩʣʠ 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 '>'). 

 
ʂʦʤʘʥʜʘ CMD_BAUD 
 

ʋʩʪʘʥʦʚʢʘ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ. 

ʊʘʙʣʠʮʘ 13 ï ʂʦʤʘʥʜʘ CMD_BAUD 

ʂʦʜ ʢʦʤʘʥʜʳ CMD_BAUD = 0x42 

ASCII ʩʠʤʚʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜʫ 
ʢʦʤʘʥʜʳ 

'B' 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 1 

ʇʘʨʘʤʝʪʨ ʅʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ [ʙʦʜ]. 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ:  

Master: ʚʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_BAUD Slave: ʝʩʣʠ ʢʦʤʘʥʜʘ ʧʨʠʥʷʪʘ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ 
ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠʣʠ ERR_CMD ʠ 
ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ. 

Master: ʚʳʜʘʝʪ ʧʘʨʘʤʝʪʨ Slave: ʝʩʣʠ 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. 
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ʂʦʤʘʥʜʘ CMD_LOAD 
 
ɿʘʛʨʫʟʢʘ ʤʘʩʩʠʚʘ ʙʘʡʪ ʚ ʧʘʤʷʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. 

ʊʘʙʣʠʮʘ 14 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: ʚʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_LOAD Slave: ʝʩʣʠ ʢʦʤʘʥʜʘ ʧʨʠʥʷʪʘ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ 
ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠʣʠ ERR_CMD ʠ 
ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ. 

Master: ʚʳʜʘʝʪ ʧʘʨʘʤʝʪʨ 1. Slave: ʝʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʥʷʪ ʩ 
ʦʰʠʙʢʘʤʠ, ʪʦ ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠ 
ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ. 

Master: ʚʳʜʘʝʪ ʧʘʨʘʤʝʪʨ 2. Slave: ʝʩʣʠ 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: ʚʳʜʘʝʪ ʤʘʩʩʠʚ ʙʘʡʪ ʤʣʘʜʰʠʤ ʙʘʡʪʦʤ 
ʚʧʝʨʝʜ. 

Slave: ʧʨʠʥʠʤʘʝʪ 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 ʦʢʦʥʯʘʥʠʶ ʧʨʠʥʷʪʠʷ ʤʘʩʩʠʚʘ ʚʳʜʘʝʪ 
ʢʦʜ ʦʪʚʝʪʘ REPLY_OK = 0x4B ('K'). 

 
ʂʦʤʘʥʜʘ CMD_VFY 
 
ɺʳʜʘʯʘ ʤʘʩʩʠʚʘ ʙʘʡʪ ʠʟ ʧʘʤʷʪʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. 

ʊʘʙʣʠʮʘ 15ï ʂʦʤʘʥʜʘ CMD_VFY 

ʂʦʜ ʢʦʤʘʥʜʳ CMD_VFY = 0x59 

ASCII ʩʠʤʚʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜʫ 
ʢʦʤʘʥʜ  r

'Y' 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 2 

ʇʘʨʘʤʝʪʨ 1 ɸʜʨʝʩ ʧʘʤʷʪʠ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

ʇʘʨʘʤʝʪʨ 2 ʈʘʟʤʝʨ ʤʘʩʩʠʚʘ ʚ ʙʘʡʪʘʭ 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ:  

Master: ʚʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_VFY Slave: ʝʩʣʠ ʢʦʤʘʥʜʘ ʧʨʠʥʷʪʘ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ 
ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠʣʠ ERR_CMD ʠ 
ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ 

Master: ʚʳʜʘʝʪ ʧʘʨʘʤʝʪʨ 1 Slave: ʝʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʥʷʪ ʩ 
ʦʰʠʙʢʘʤʠ, ʪʦ ʚʳʜʘʝʪ ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠ 
ʟʘʚʝʨʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ 

Master: ʚʳʜʘʝʪ ʧʘʨʘʤʝʪʨ 2 Slave: ʝʩʣʠ 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') 

 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 

 

É ɸʆçʇʂʂ ʄʠʣʘʥʜʨè ʊʉʂʗ.431296.008Cʇ 41 

ʂʦʤʘʥʜʘ CMD_RUN 
 
ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ. 

ʊʘʙʣʠʮʘ 16 ï ʂʦʤʘʥʜʘ CMD_RUN 

ʂʦʜ ʢʦʤʘʥʜʳ CMD_RUN = 0x52 

ASCII ʩʠʤʚʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜʫ 
ʢʦʤʘʥʜʳ 

'R' 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 1 

ʇʘʨʘʤʝʪʨ. ɸʜʨʝʩ ʧʝʨʚʦʡ ʢʦʤʘʥʜʳ ʟʘʛʨʫʞʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ:  

Master: ʚʳʜʘʝʪ ʢʦʜ ʢʦʤʘʥʜʳ CMD_RUN. Slave: ʝʩʣʠ ʢʦʤʘʥʜʘ ʧʨʠʥʷʪʘ ʩ ʦʰʠʙʢʘʤʠ, ʪʦ ʚʳʜʘʝʪ 
ʢʦʜ ʦʰʠʙʢʠ ERR_CHN ʠʣʠ ERR_CMD ʠ ʟʘʚʝʨʰʘʝʪ 
ʦʙʨʘʙʦʪʢʫ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ 

Master: ʚʳʜʘʝʪ ʧʘʨʘʤʝʪʨ. Slave: ʝʩʣʠ 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 

 
ʇʨʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ 
 

ʇʘʨʘʤʝʪʨʳ ʢʦʤʘʥʜ ï ʵʪʦ 4-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. 
 
ʉʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ 
 

ʉʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ ï ʵʪʦ 2-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 ʜʠʩʧʝʪʯʝʨʦʤ ʢʦʤʘʥʜ, 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 Masterôʘ ʟʥʘʯʝʥʠʶ 
ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʥʝʚʦʟʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʢʦʨʨʝʢʪʥʦʝ ʟʥʘʯʝʥʠʝ ʜʝʣʠʪʝʣʷ 
ʯʘʩʪʦʪʳ UART. 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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10 ʂʦʥʪʨʦʣʣʝʨ FLASH ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʦʜʝʨʞʠʪ ʚʩʪʨʦʝʥʥʫʶ Flash ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʩ ʦʙʲʝʤʦʤ 128 ʂʙʘʡʪ 
ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʠ 4 ʂʙʘʡʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʤʷʪʠ. ɺ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ  
(ʙʠʪ CON = 0, ʨʝʛʠʩʪʨ EEPROM_CMD) ʜʦʩʪʫʧʥʘ ʦʩʥʦʚʥʘʷ ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʯʝʨʝʟ ʩʠʩʪʝʤʥʫʶ 
ʰʠʥʫ ITCM ʜʣʷ ʚʳʙʦʨʢʠ ʠʥʩʪʨʫʢʮʠʡ ʠ ʜʘʥʥʳʭ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ. ɺ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
(ʙʠʪ CON=1, ʨʝʛʠʩʪʨ EEPROM_CMD) ʦʩʥʦʚʥʘʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʤʷʪʴ ʜʦʩʪʫʧʥʳ ʢʘʢ 
ʧʝʨʠʬʝʨʠʡʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʥʫʞʜ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʠʣʦʞʝʥʠʷ. 
ɺ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴʩʷ ʠʟ ʦʙʣʘʩʪʠ ʰʠʥʳ AHB-
Lite ʠʣʠ ʆɿʋ. ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʠʟ Flash ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʚ ʨʝʞʠʤʝ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ. 

 

10.1 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 ʯʪʦ ʙʳ ʧʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ ʤʦʛʣʦ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʙʦʣʴʰʠʭ 
ʯʘʩʪʦʪʘʭ, ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ʨʝʘʣʠʟʫʝʪʩʷ Flash ʧʘʤʷʪʴ ʩ ʬʠʟʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 8ʂ ʥʘ 
128 ʨʘʟʨʷʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ 40 ʥʩ ʠʟ Flash ʧʘʤʷʪʠ ʠʟʚʣʝʢʘʝʪʩʷ 16 ʙʘʡʪ, ʚ ʢʦʪʦʨʳʭ 
ʤʦʞʝʪ ʙʳʪʴ ʟʘʢʦʜʠʨʦʚʘʥʦ ʦʪ 4 ʜʦ 8 ʠʥʩʪʨʫʢʮʠʡ ʧʨʦʮʝʩʩʦʨʘ. ʀ ʧʦʢʘ ʷʜʨʦ ʚʳʧʦʣʥʷʝʪ ʵʪʠ 
ʠʥʩʪʨʫʢʮʠʠ, ʠʟ ʧʘʤʷʪʠ ʠʟʚʣʝʢʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʦʨʮʠʷ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʢʪʦʚʘʷ 
ʯʘʩʪʦʪʘ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʯʘʩʪʦʪʳ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʧʘʤʷʪʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʠ 
ʣʠʥʝʡʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʝʨʝʭʦʜʦʚ, ʚ ʚʳʧʦʣʥʷʝʤʦʡ 
ʧʨʦʛʨʘʤʤʝ, 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, ʪʘʢ ʢʘʢ 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]. ɺ ʪʘʙʣʠʮʝ 17 ʧʨʠʚʝʜʝʥʳ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦʡ ʧʘʫʟʳ ʜʣʷ ʨʘʙʦʪʳ Flash ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ. 

 

ʊʘʙʣʠʮʘ 17 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  

0x04 4 ɼʦ 125 ʄɻʮ ʋʩʪʘʥʦʚʣʝʥʦ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʦʩʣʝ ʩʙʨʦʩʘ 

0x05 5 ɼʦ 150 ʄɻʮ ʈʘʙʦʪʘ ʩ ʯʘʩʪʦʪʦʡ ʙʦʣʝʝ 144 ʄɻʮ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ 

0ʭ06 6 ɼʦ 175 ʄɻʮ  

0ʭ07 7 ɼʦ 200 ʄɻʮ  

    
ʏʠʩʣʦ ʪʘʢʪʦʚ ʧʘʫʟʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦ ʤʦʤʝʥʪʘ ʧʦʚʳʰʝʥʠʷ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ ʠʣʠ 

ʧʦʩʣʝ ʩʥʠʞʝʥʠʷ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ. 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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10.2 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 ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʠʣʠ ʆɿʋ. ʇʝʨʝʜ 
ʧʝʨʝʚʦʜʦʤ ʧʘʤʷʪʠ ʚ ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʝʛʠʩʪʨ EERPOM_KEY 
ʟʘʧʠʩʘʪʴ ʢʦʤʙʠʥʘʮʠʶ 0x8AAA5551. 

ɺ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʢʘʢ ʩ ʦʩʥʦʚʥʦʡ (ʙʠʪ 
IFREN = 0, ʨʝʛʠʩʪʨ EEPROM_CON), ʪʘʢ ʠ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ (ʙʠʪ IFREN = 1) ʧʘʤʷʪʴʶ: 

 

- ʩʪʠʨʘʥʠʝ ʚʩʝʡ ʧʘʤʷʪʠ; 

- ʩʪʠʨʘʥʠʝ ʩʪʨʘʥʠʮʳ ʧʘʤʷʪʠ ʨʘʟʤʝʨʦʤ 4 ʂʙʘʡʪ; 

- ʟʘʧʠʩʴ 32-ʙʠʪʥʦʛʦ ʩʣʦʚʘ ʚ ʧʘʤʷʪʴ; 

- ʯʪʝʥʠʝ 32-ʙʠʪʥʦʛʦ ʩʣʦʚʘ ʠʟ ʧʘʤʷʪʠ. 
 

ʉʪʨʘʥʠʮʘ 31 
 

256 ʭ 128 
4K x 8 
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é 
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0x0001_FFF0 
é 

0x0001_F000 

 é é é é 

ʉʪʨʘʥʠʮʘ 1 
 

256 ʭ 128 
4K x 8 

0x0000_1FFC 
é 

0x0000_100C 

0x0000_1FF8 
é 

0x0000_1008 

0x0000_1FF4 
é 

0x0000_1004 

0x0000_1FF0 
é 

0x0000_1000 

ʉʪʨʘʥʠʮʘ 0 
 

256 ʭ 128 
4K x 8 

0x0000_0FFC 
é 

0x0000_001C 
0x0000_000C 

0x0000_0FF8 
é 

0x0000_0018 
0x0000_0008 

0x0000_0FF4 
é 

0x0000_0014 
0x0000_0004 

0x0000_0FF0 
é 

0x0000_0010 
0x0000_0000 

 Sector_D 
 

256 x 32 
1K x 8 

Sector_C 
 

256 x 32 
1K x 8 

Sector_B 
 

256 x 32 
1K x 8 

Sector_A 
 

256 x 32 
1K x 8 

ʆʩʥʦʚʥʘʷ ʧʘʤʷʪʴ (IFREN=0) 
 

ʉʪʨʘʥʠʮʘ 0 
 

256 ʭ 128 
4K x 8 

0x0000_0FFC 
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0x0000_001C 
0x0000_000C 
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é 
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0x0000_0014 
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 Sector_D 
 

256 x 32 
1K x 8 

Sector_C 
 

256 x 32 
1ʂ x 8 

Sector_B 
 

256 x 32 
1ʂ x 8 

Sector_A 
 

256 x 32 
1K x 8 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʤʷʪʴ (IFREN=1) 
 

ʈʠʩʫʥʦʢ 11 ï ʉʪʨʫʢʪʫʨʘ ʧʘʤʷʪʠ Flash 
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10.2.1 ʉʪʠʨʘʥʠʝ ʚʩʝʡ ʧʘʤʷʪʠ 
 
ʉʪʠʨʘʥʠʝ ʚʩʝʡ ʧʘʤʷʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 4 ʵʪʘʧʘ: 
1 ʵʪʘʧ ï ʩʪʠʨʘʥʠʝ Sector_A ʜʣʷ ʚʩʝʡ ʧʘʤʷʪʠ; 
2 ʵʪʘʧ ï ʩʪʠʨʘʥʠʝ Sector_B ʜʣʷ ʚʩʝʡ ʧʘʤʷʪʠ; 
3 ʵʪʘʧ ï ʩʪʠʨʘʥʠʝ Sector_C ʜʣʷ ʚʩʝʡ ʧʘʤʷʪʠ; 
4 ʵʪʘʧ ï ʩʪʠʨʘʥʠʝ Sector_D ʜʣʷ ʚʩʝʡ ʧʘʤʷʪʠ. 
 
ʉʪʠʨʘʥʠʝ ʦʜʥʦʛʦ ʩʝʢʪʦʨʘ ʧʘʤʷʪʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʣʷ 

ʩʪʠʨʘʥʠʷ 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 Secotor_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 ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʧʫʩʪʷ ʚʨʝʤʷ trcv = 1 ʤʢʩ. 
ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʪʠʨʘʥʠʷ ʧʘʤʷʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʘʣʝʝ (ʩʤ. ʈʠʩʫʥʦʢ 12). ʇʨʠ ʩʪʠʨʘʥʠʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʙʣʘʩʪʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʠʨʘʝʪʩʷ ʠ ʦʩʥʦʚʥʘʷ. ɼʣʷ ʩʪʠʨʘʥʠʷ ʚʩʝʡ ʧʘʤʷʪʠ 
ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʪʠʨʘʥʠʝ ʚʩʝʭ ʩʝʢʪʦʨʦʚ ʧʘʤʷʪʠ. 

 

IFREN

tme

ʉʪʠʨʘʥʠʝ ʧʘʤ̫ʪʠ

XADR
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tnvs

 

ʈʠʩʫʥʦʢ 12 ï ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʪʠʨʘʥʠʷ ʧʘʤʷʪʠ 
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10.2.2 ʉʪʠʨʘʥʠʝ ʙʘʥʢʘ ʧʘʤʷʪʠ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ ʨʘʟʤʝʨʦʤ 4 ʂʙʘʡʪ 
 
ʉʪʠʨʘʥʠʝ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 4 ʵʪʘʧʘ: 
1 ʵʪʘʧ ï ʩʪʠʨʘʥʠʝ Sector_A ʜʣʷ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ; 
2 ʵʪʘʧ ï ʩʪʠʨʘʥʠʝ Sector_B ʜʣʷ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ; 
3 ʵʪʘʧ ï ʩʪʠʨʘʥʠʝ Sector_C ʜʣʷ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ; 
4 ʵʪʘʧ ï ʩʪʠʨʘʥʠʝ Sector_D ʜʣʷ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ. 
 
ʉʪʠʨʘʥʠʝ ʦʜʥʦʛʦ ʩʝʢʪʦʨʘ ʩʪʨʘʥʠʮʳ ʧʘʤʷʪʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʩʪʠʨʘʥʠʷ ʦʜʥʦʛʦ ʩʝʢʪʦʨʘ ʩʪʨʘʥʠʮʳ ʧʘʤʷʪʠ ʥʘʜʦ ʫʩʪʘʥʦʚʠʪʴ 
ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ ʚ ʙʠʪ IFREN (1 ï ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʤʷʪʠ ʠ 0 ï 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 Secotor_C ʠ  
11 ï Sector_D). ɼʘʣʝʝ 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 ʧʘʤʷʪʴʶ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʧʫʩʪʷ ʚʨʝʤʷ  
trcv = 1 ʤʢʩ. ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʪʠʨʘʥʠʷ ʩʪʨʘʥʠʮʳ ʧʘʤʷʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʘʣʝʝ  
(ʩʤ. ʈʠʩʫʥʦʢ 13). ɼʣʷ ʩʪʠʨʘʥʠʷ ʚʩʝʡ ʩʪʨʘʥʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʪʠʨʘʥʠʝ ʚʩʝʭ 
ʩʝʢʪʦʨʦʚ ʩʪʨʘʥʠʮʳ. 
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10.2.3 ɿʘʧʠʩʴ 32-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, 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 ʜʣʠʪʴʩʷ ʚʨʝʤʷ 
tprog = 40 ʤʢʩ. ʉʧʫʩʪʷ ʵʪʦ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʦʯʠʩʪʠʪʴ ʙʠʪ YE, ʠ ʩʧʫʩʪʷ ʚʨʝʤʷ tadh = 20 ʥʩ 
ʫʩʪʘʥʦʚʠʪʴ ʥʦʚʳʡ ʘʜʨʝʩ ʠ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʘʧʠʩʠ ʚ ʜʨʫʛʫʶ ʷʯʝʡʢʫ ʧʘʤʷʪʠ. ʀ ʩʧʫʩʪʷ  
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 ʧʘʤʷʪʴʶ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʧʫʩʪʷ ʚʨʝʤʷ trcv = 1 ʤʢʩ. 
ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʟʘʧʠʩʠ ʧʘʤʷʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ (ʈʠʩʫʥʦʢ 14). 
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ʈʠʩʫʥʦʢ 14 ï ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʟʘʧʠʩʠ ʧʘʤʷʪʠ 
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10.2.4 ʏʪʝʥʠʝ 32-ʙʠʪʥʦʛʦ ʩʣʦʚʘ ʠʟ ʧʘʤʷʪʠ 
 

ɺ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʜʣʷ ʯʪʝʥʠʷ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʦʩʥʦʚʥʘʷ ʧʘʤʷʪʴ. ɼʣʷ ʵʪʦʛʦ 
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, ʫʩʪʘʥʦʚʠʪʴ ʙʠʪʳ XE, YE ʠ SE ʚ ʝʜʠʥʠʮʫ, ʠ ʩʧʫʩʪʷ ʚʨʝʤʷ  
txa, txy = 30 ʥʩ ʠʟ ʨʝʛʠʩʪʨʘ EEPROM_DO ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʘʥʥʳʝ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ 
ʩʣʝʜʫʶʱʝʝ ʩʣʦʚʦ, ʪʦ ʚ ʨʝʛʠʩʪʨ EEPROM_ADR ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʘʪʴ ʥʦʚʳʡ ʘʜʨʝʩ ʠ ʩʧʫʩʪʷ 
ʚʨʝʤʷ txa, txy = 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 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ (ʈʠʩʫʥʦʢ 15). 

 

IFREN

ʏʪʝʥʠʝ ʧʘʤ̫ʪʠ

XADR

XE

YADR

YE

SE

DOUT

txa tya tya

 

ʈʠʩʫʥʦʢ 15 ï ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʯʪʝʥʠʷ ʧʘʤʷʪʠ 

 
Flash ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦ 20 000 ʮʠʢʣʦʚ ʧʝʨʝʟʘʧʠʩʠ. ʅʝʣʴʟʷ 

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

 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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10.3 ʆʧʠʩʘʥʠʝ ʨʝʛʠʩʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ Flash 
ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ 

 

ʊʘʙʣʠʮʘ 15 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʝʨʝʯʝʥʴ ʨʝʛʠʩʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ Flash-ʧʘʤʷʪʠ 
ʧʨʦʛʨʘʤʤ. 

ʊʘʙʣʠʮʘ 18 ï ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ Flash-ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ 

ɹʘʟʦʚʳʡ ɸʜʨʝʩ ʅʘʟʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

0x4001_8000 EEPROM_CNTRL ʈʝʛʠʩʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ Flash 
ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ 

ʉʤʝʱʝʥʠʝ   

0x00  EEPROM_CMD ʈʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ EEPROM 
ʧʘʤʷʪʠ 

0ʭ04 EEPROM_ADR ʈʝʛʠʩʪʨ ʘʜʨʝʩʘ 

0x08 EEPROM_DI ʈʝʛʠʩʪʨ ʜʘʥʥʳʭ ʥʘ ʟʘʧʠʩʴ 

0x0C EEPROM_DO ʈʝʛʠʩʪʨ ʩʯʠʪʘʥʥʳʭ ʜʘʥʥʳʭ 

0x10 EEPROM_KEY ʈʝʛʠʩʪʨ ʢʣʶʯʘ 

 

10.3.1 EEPROM_CMD 

ʊʘʙʣʠʮʘ 19ï ʈʝʛʠʩʪʨ ʢʦʤʘʥʜʳ EERPOM_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 R/W R/W R/W 

ʉʙʨʦʩ 0 0 0 0 100 0 0 0 

 IFREN SE YE XE Delay[2:0] RD WR CON 

ʆʙʦʟʥʘʯʝʥʠʷ: 
R/W ï ʙʠʪ ʜʦʩʪʫʧʝʥ ʥʘ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ; 
RO ï ʙʠʪ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʥʘ ʯʪʝʥʠʝ; 
U ï ʙʠʪ ʬʠʟʠʯʝʩʢʠ ʥʝ ʨʝʘʣʠʟʦʚʘʥ ʠʣʠ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥ. 
 

ʊʘʙʣʠʮʘ 20 ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ EEPROM_CMD 

ˉ  ʌʫʥʢʮʠʦʥʘʣʴʥ
ʦʝ ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 
ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ. 

31...1
4 

- 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 EERPOM_DI 
0 ï ʥʝʪ ʟʘʧʠʩʠ 
1 ï ʝʩʪʴ ʟʘʧʠʩʴ 

11 MAS1 ʉʪʝʨʝʪʴ ʚʝʩʴ ʙʣʦʢ, ʧʨʠ ERASE =1 
0 ï ʥʝʪ ʩʪʠʨʘʥʠʷ 
1 ï ʩʪʠʨʘʥʠʝ 

10 ERASE ʉʪʝʨʝʪʴ ʩʪʨʦʢʫ ʩ ʘʜʨʝʩʦʤ ADR[16:9], ADR[8:0] ʟʥʘʯʝʥʠʷ ʥʝ 
ʠʤʝʝʪ 
0 ï ʥʝʪ ʩʪʠʨʘʥʠʷ 
1 ï ʩʪʠʨʘʥʠʝ 

9 IFREN ʈʘʙʦʪʘ ʩ ʙʣʦʢʦʤ ʠʥʬʦʨʤʘʮʠʠ 
0 ï ʦʩʥʦʚʥʘʷ ʧʘʤʷʪʴ 
1 ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʣʦʢ 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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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 
é 
111 ï 7 ʮʠʢʣʦʚ 

2 RD ʏʪʝʥʠʝ ʠʟ ʧʘʤʷʪʠ EERPOM (ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ) 
0 ï ʥʝʪ ʯʪʝʥʠʷ 
1 ï ʝʩʪʴ ʯʪʝʥʠʝ 

1 WR ɿʘʧʠʩʴ ʚ ʧʘʤʷʪʴ EERPOM (ʚ ʨʝʞʠʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ) 
0 ï ʥʝʪ ʟʘʧʠʩʠ 
1 ï ʝʩʪʴ ʟʘʧʠʩʴ 

0 CON ʇʝʨʝʢʣʶʯʝʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ ʧʘʤʷʪʠ EEPROM ʥʘ ʨʝʛʠʩʪʨʦʚʦʝ 
ʫʧʨʘʚʣʝʥʠʝ, ʥʝ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʩɹʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
ʧʨʦʛʨʘʤʤʳ ʠʟ ʦʙʣʘʩʪʠ EERPOM 
0 ï ʫʧʨʘʚʣʝʥʠʝ EERPOM ʦʪ ʷʜʨʘ, ʨʘʙʦʯʠʡ ʨʝʞʠʤ 
1 ï ʫʧʨʘʚʣʝʥʠʝ ʦʪ ʨʝʛʠʩʪʨʦʚ, ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

 
 

10.3.2 EEPROM_ADR 

ʊʘʙʣʠʮʘ 21ï ʈʝʛʠʩʪʨ ʘʜʨʝʩʘ EERPOM_ADR 

ʅʦʤʝʨ 31é0 

ɼʦʩʪʫʧ R/W 

ʉʙʨʦʩ 0 

 ADR [31:0] 

 

ʊʘʙʣʠʮʘ 22ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ ʘʜʨʝʩʘ EEPROM_ADR 

ˉ  
ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠʤʷ 
ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 
ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31é0 ADR[31:0] ɸʜʨʝʩ ʦʙʨʘʱʝʥʠʷ ʚ ʧʘʤʷʪʴ: 
ADR[1:0] ï ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, ʤʠʥʠʤʘʣʴʥʦ ʘʜʨʝʩʫʝʤʘʷ 
ʷʯʝʡʢʘ 32 ʙʠʪʘ 

 

10.3.3 EEPROM_DI 

ʊʘʙʣʠʮʘ 23ï ʈʝʛʠʩʪʨ ʟʘʧʠʩʳʚʘʝʤʳʭ ʜʘʥʥʳʭ EERPOM_DI 

ʅʦʤʝʨ 31é0 

ɼʦʩʪʫʧ R/W 

ʉʙʨʦʩ 0 

 DATA [31:0] 

 

ʊʘʙʣʠʮʘ 24ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ ʟʘʧʠʩʳʚʘʝʤʳʭ ʜʘʥʥʳʭ EERPOM_DI  

ˉ  
ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 
ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 
ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31é0 DATA[31:0] ɼʘʥʥʳʝ ʜʣʷ ʟʘʧʠʩʠ ʚ EERPOM 

 
 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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10.3.4 EEPROM_DO 

ʊʘʙʣʠʮʘ 25ï ʈʝʛʠʩʪʨ ʩʯʠʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ EERPOM_DO 

ʅʦʤʝʨ 31é0 

ɼʦʩʪʫʧ R/W 

ʉʙʨʦʩ 0 

 DATA [31:0] 

 

ʊʘʙʣʠʮʘ 26ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ ʩʯʠʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ EERPOM_DO 

ˉ  
ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 
ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 
ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31é0 DATA[31:0] ɼʘʥʥʳʝ, ʩʯʠʪʘʥʥʳʝ ʠʟ EERPOM  

 

10.3.5 EEPROM_KEY 

ʊʘʙʣʠʮʘ 27ï ʈʝʛʠʩʪʨ ʢʣʶʯʘ EEPROM_KEY 

ʅʦʤʝʨ 31é0 

ɼʦʩʪʫʧ R/W 

ʉʙʨʦʩ 0 

 KEY [31:0] 

 

ʊʘʙʣʠʮʘ 28ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ ʢʣʶʯʘ EEPROM_KEY 

ˉ  
ʙʠʪʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 
ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 
ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

31é0 KEY[31:0] ʂʣʶʯ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʜʦʩʪʫʧʘ ʢ Flash-ʧʘʤʷʪʠ ʯʝʨʝʟ 
ʨʝʛʠʩʪʨʦʚʳʡ ʜʦʩʪʫʧ.  
ʇʝʨʝʜ ʧʝʨʝʚʦʜʦʤ ʧʘʤʷʪʠ ʚ ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʝʛʠʩʪʨ EERPOM_KEY ʟʘʧʠʩʘʪʴ ʢʦʤʙʠʥʘʮʠʶ 
0x8AAA5551  
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11 ʇʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ 

ʇʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ, ʩ ʤʠʥʠʤʠʟʠʨʦʚʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʝʥʪʠʣʝʡ, ʦʙʣʘʜʘʝʪ 
ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

- ʠʤʝʝʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ 3-ʫʨʦʚʥʝʚʳʡ ʢʦʥʚʝʡʝʨ; 

- ʠʤʝʝʪʩʷ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ ʘʨʭʠʪʝʢʪʫʨʳ ARM v6-M, ʚʢʣʶʯʘʶʱʠʡ  
32-ʙʠʪʥʳʝ Thumb-2 ʠʥʩʪʨʫʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ BL, MRS, MSR, ISB, DSB ʠ DMB; 

- ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʵʪʦʛʦ 
ʨʝʞʠʤʘ ʨʘʙʦʪʳ SVC ʠʥʩʪʨʫʢʮʠʠ, ʛʨʫʧʧʦʚʦʡ ʨʝʛʠʩʪʨ ʫʢʘʟʘʪʝʣʷ ʩʪʝʢʘ ʠ 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʩʠʩʪʝʤʥʳʡ ʪʘʡʤʝʨ; 

- ʠʤʝʝʪʩʷ ʩʠʩʪʝʤʥʘʷ ʤʦʜʝʣʴ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʡ; 

- ʠʤʝʶʪʩʷ ʨʝʞʠʤʳ Handler ʠ Thread; 

- ʠʤʝʝʪʩʷ ʜʚʘ ʫʢʘʟʘʪʝʣʷ ʩʪʝʢʘ; 

- ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ Thumb; 

- ʦʪʩʫʪʩʪʚʫʝʪ ʘʧʧʘʨʘʪʥʘʷ ʧʦʜʜʝʨʞʢʘ ʥʝʚʳʨʦʚʥʝʥʥʦʛʦ ʜʦʩʪʫʧʘ; 

- ʩʦʜʝʨʞʠʪ 13x32 ʨʘʟʨʷʜʥʳʭ ʨʝʛʠʩʪʨʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, link ʨʝʛʠʩʪʨ (LR), 
ʩʯʸʪʯʠʢ ʢʦʤʘʥʜ (PC), ʧʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʪʘʪʫʩʘ xPSR, ʠ ʜʚʘ ʛʨʫʧʧʦʚʳʭ 
ʨʝʛʠʩʪʨʘ ʫʢʘʟʘʪʝʣʷ ʩʪʝʢʘ (SP). 

 
 
ʂʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ NVIC ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

- ʢʦʥʪʨʦʣʣʝʨ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʧʨʦʮʝʩʩʦʨ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʟʘʜʝʨʞʝʢ ʚ ʧʨʦʮʝʩʩʝ 
ʧʨʝʨʳʚʘʥʠʡ; 

- ʢʦʥʪʨʦʣʣʝʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦ 32 ʚʥʝʰʥʠʭ ʧʨʝʨʳʚʘʥʠʡ; 

- ʠʤʝʝʪʩʷ ʜʚʘ ʙʠʪʘ ʧʨʠʦʨʠʪʝʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʯʝʪʳʨʸʭʫʨʦʚʥʝʚʳʡ ʧʨʠʦʨʠʪʝʪ 
ʧʨʝʨʳʚʘʥʠʡ; 

- ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʦʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʚʭʦʜʝ ʚ ʧʨʝʨʳʚʘʥʠʝ ʠ 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʚʳʭʦʜʝ, ʯʪʦ ʥʝ ʚʳʟʳʚʘʝʪ ʧʦʪʝʨʴ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 
ʠʥʩʪʨʫʢʮʠʡ. 

 
ʀʥʪʝʨʬʝʡʩ ʧʘʤʷʪʠ ITCM, DTCM, ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʡ ʠʥʪʝʨʬʝʡʩ AHB-Lite. 
TCM ʠʥʪʝʨʬʝʡʩ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʘʢʪʦʚ ʦʞʠʜʘʥʠʷ, ʧʦʵʪʦʤʫ ʧʨʠ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ 

ʷʜʨʘ ʚʳʰʝ 25 ʄɻʮ, ʘʢʩʝʣʝʨʘʪʦʨ Flash ʧʘʤʷʪʠ ʚʳʢʣʶʯʘʝʪ ʪʘʢʪʦʚʫʶ ʯʘʩʪʦʪʫ ʷʜʨʘ ʥʘ 
ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʪʦʚ. 

 
ʇʦʣʥʳʡ ʥʘʙʦʨ ʦʪʣʘʜʦʯʥʳʭ ʤʦʜʫʣʝʡ: 

- ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʚ ʨʝʞʠʤʝ ʦʩʪʘʥʦʚʘ ʢʦ ʚʩʝʡ ʧʘʤʷʪʠ ʠ ʨʝʛʠʩʪʨʘʤ; 

- ʦʪʣʘʜʦʯʥʳʡ ʧʦʨʪ DAP; 

- ʤʦʜʫʣʴ ʪʦʯʝʢ ʦʩʪʘʥʦʚʘ BPU; 

- ʤʦʜʫʣʴ ʥʘʙʣʶʜʝʥʠʷ ʜʘʥʥʳʭ DW. 
 
32-ʨʘʟʨʷʜʥʳʡ ʘʧʧʘʨʘʪʥʳʡ ʫʤʥʦʞʠʪʝʣʴ. 
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ʈʠʩʫʥʦʢ 16 ï ʉʪʨʫʢʪʫʨʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʷʜʨʘ 

 
ʇʝʨʠʬʝʨʠʡʥʳʤʠ ʙʣʦʢʘʤʠ ʷʜʨʘ ʷʚʣʷʶʪʩʷ: 

- ʢʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ NVIC 
ʈʝʘʣʠʟʫʝʪ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʝʨʳʚʘʥʠʡ. 

 

- Bus master 
ʆʙʝʩʧʝʯʠʚʘʝʪ ʜʚʘ ʠʥʪʝʨʬʝʡʩʘ. ʆʜʠʥ ʩʚʷʟʳʚʘʝʪ ʚʥʫʪʨʝʥʥʠʝ Private Peripheral 
Bus (PPB) ʩʠʛʥʘʣʳ ʩ ʰʠʥʦʡ AHB PPB. ɺʪʦʨʦʡ ʠʥʪʝʨʬʝʡʩ ʩʚʷʟʳʚʘʝʪ ʩʠʛʥʘʣʳ 
ʚʥʝʰʥʝʡ ʰʠʥʳ ʩ AHB ʧʦʨʪʦʤ. 
 

- AHB Private Peripheral Bus (AHB-PPB).  
ʆʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʢʦʥʪʨʦʣʣʝʨʫ NVIC ʠ ʢʦʤʧʦʥʝʥʪʘʤ ʤʦʜʫʣʝʡ ʦʪʣʘʜʢʠ.  
 

- AHB decoder 
ɼʝʰʠʬʨʠʨʫʝʪ ʘʜʨʝʩʘ AHB ʰʠʥʳ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʚʳʙʦʨʘ ʜʣʷ 
ʧʝʨʠʬʝʨʠʠ ʩʠʩʪʝʤʳ ʦʪʣʘʜʢʠ.  
 

- AHB multiplexer 
ʆʙʲʝʜʠʥʷʝʪ ʚʩʝ ʦʪʚʝʪʳ ʚʝʜʦʤʳʭ ʜʣʷ ʦʪʣʘʜʦʯʥʳʭ ʙʣʦʢʦʚ. 
 

- AHB matrix 
ɺʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʘʨʙʠʪʨʘʞʘ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʦʤ ʠ ʦʪʣʘʜʦʯʥʦʡ ʩʠʩʪʝʤʦʡ 
ʧʨʠ ʜʦʩʪʫʧʝ ʢ ʚʥʫʪʨʝʥʥʝʡ PPB ʠ ʚʥʝʰʥʝʤʫ ʠʥʪʝʨʬʝʡʩʫ AHB-Lite. 
 
 

- DAP 
ʇʨʦʮʝʩʩʦʨ ʩʦʜʝʨʞʠʪ AHB-Access Port (AHB-AP). AHB-AP ʧʨʝʦʙʨʘʟʫʝʪ ʚʳʭʦʜʳ 
ʦʪ ʚʥʝʰʥʠʭ DP ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʠʥʪʝʨʬʝʡʩ AHB-Lite. AHB-AP master ʠʤʝʝʪ 
ʥʘʠʚʳʩʰʠʡ ʧʨʠʦʨʠʪʝʪ ʚ AHB matrix.  
Serial-Wire JTAG Debug Port (SWJ-DP) ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ JTAG ʧʦʨʪʘ ʠ Serial Wire 
ʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ Serial Wire ʠ 
JTAG. 

Dbg 

ITCM DTCM 
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Flash&ACC 
128KB 

RAM   
32KB 

Debug TCM 
Interface 

Breakpoint unit 

Data watchpoint 
unit Debug control 

ROM Table 

AHB Decoder 
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AHB matrix 

AHB master 
AHB-PPB 

NVIC 

DAP 

SWJ-DP AHB-
AP 

88 88 

 

ˮ͔ͤͭͪͺ͔͚ͫ NVIC 
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SW/JTAG 
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- Debug TCM ʠʥʪʝʨʬʝʡʩ 
ʆʙʝʩʧʝʯʠʚʘʝʪ ʦʪʣʘʜʦʯʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ITCM ʠʣʠ DTCM. ʊʦʣʴʢʦ 
ʦʜʠʥ TCM ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʫʧʝʥ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 
 

- Breakpoint Unit 
ʉʦʜʝʨʞʠʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʢʦʤʧʘʨʘʪʦʨ 4-ʭ ʘʜʨʝʩʦʚ ʠʥʩʪʨʫʢʮʠʡ. ʄʦʞʥʦ 
ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʢʦʤʧʘʨʘʪʦʨ ʘʜʨʝʩʘ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 
ʦʩʪʘʥʦʚʘ ʧʨʦʛʨʘʤʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʥʦʡ ʪʦʯʢʠ ʦʩʪʘʥʦʚʘ. ʂʘʞʜʳʡ 
ʢʦʤʧʘʨʘʪʦʨ ʤʦʞʝʪ ʩʨʘʚʥʠʚʘʪʴ ʘʜʨʝʩ ʚʳʙʠʨʘʝʤʦʡ ʠʥʩʪʨʫʢʮʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 
ʘʜʨʝʩʦʤ. ɽʩʣʠ ʘʜʨʝʩ ʩʦʚʧʘʣ, ʪʦ BPU ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʪʘʥʦʚ ʧʨʦʮʝʩʩʦʨʘ ʚ 
ʤʦʤʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʠʥʩʪʨʫʢʮʠʠ, ʚʳʟʚʘʚʰʝʡ ʩʦʚʧʘʜʝʥʠʝ. ʊʦʯʢʠ ʦʩʪʘʥʦʚʘ 
ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʢʦʜʘ ʢʘʨʪʳ ʧʘʤʷʪʠ. 
 

- Data Watchpoint unit 
ʉʦʜʝʨʞʠʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʜʚʘ ʢʦʤʧʘʨʘʪʦʨʘ ʘʜʨʝʩʘ. ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ 
ʢʦʤʧʘʨʘʪʦʨʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʘʜʨʝʩʘ ʠʥʩʪʨʫʢʮʠʠ ʠʣʠ ʘʜʨʝʩʘ ʜʘʥʥʳʭ. 
ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʘʢʞʝ ʤʘʩʢʠʨʦʚʘʥʠʝ ʢʦʤʧʘʨʘʪʦʨʦʚ.  
Watchpoint ʯʘʩʪʠʯʥʦ ʪʦʯʥʦ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʩʪʘʥʦʚ ʷʜʨʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ 
ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʝʡ ʠʥʩʪʨʫʢʮʠʠ, ʧʦʩʣʝ ʪʦʡ, ʘʜʨʝʩ ʢʦʪʦʨʦʡ ʚʳʟʚʘʣ 
ʩʦʚʧʘʜʝʥʠʝ ʢʦʤʧʘʨʘʪʦʨʘ. 
 

- Debug control 
ʆʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʫʧʨʘʚʣʷʶʱʠʤ ʨʝʛʠʩʪʨʘʤ ʦʪʣʘʜʢʠ ʯʝʨʝʟ PPB ʜʣʷ 
ʦʩʪʘʥʦʚʘ ʠ ʧʫʩʢʘ ʧʨʦʮʝʩʩʦʨʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʩʪʫʧ ʢ 
ʨʝʛʠʩʪʨʘʤ ʧʨʦʮʝʩʩʦʨʘ, ʢʦʛʜʘ ʦʥ ʦʩʪʘʥʦʚʣʝʥ. 
 

- ROM table 
ʈʘʟʨʝʰʘʝʪ ʩʪʘʥʜʘʨʪʥʳʤ ʦʪʣʘʜʦʯʥʳʤ ʩʨʝʜʩʪʚʘʤ ʨʘʩʧʦʟʥʘʪʴ ʧʨʦʮʝʩʩʦʨ ʠ 
ʜʦʩʪʫʧʥʫʶ ʧʝʨʠʬʝʨʠʶ ʦʪʣʘʜʢʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʘʜʨʝʩʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 
ʜʦʩʪʫʧʘ ʢ ʵʪʦʡ ʧʝʨʠʬʝʨʠʠ. 
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11.1 ʇʨʦʛʨʘʤʤʥʘʷ ʤʦʜʝʣʴ 
 

ʇʨʦʮʝʩʩʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʣʝʛʯʸʥʥʫʶ ʚʝʨʩʠʶ Thumb-2, ʵʪʦ ʚʩʝ ʠʥʩʪʨʫʢʮʠʠ, 
ʦʧʨʝʜʝʣʸʥʥʳʝ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ARM v6-M. ʇʨʦʮʝʩʩʦʨ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ARM 
ʠʥʩʪʨʫʢʮʠʡ. 

ʇʨʦʮʝʩʩʦʨ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ User ʠ Privileged. ʇʨʦʮʝʩʩʦʨ 
ʚʩʝʛʜʘ ʚ ʨʝʞʠʤʝ Privileged. 

 
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 ʧʨʦʮʝʩʩʦʨ 
ʧʝʨʝʭʦʜʠʪ ʚ Thread ʨʝʞʠʤ.  

 
ʇʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʦʜʥʦʤ ʠʟ ʩʦʩʪʦʷʥʠʡ: 

- Thumb state 
ʕʪʦ ʥʦʨʤʘʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ Thumb ʠ Thumb-2 ʠʥʩʪʨʫʢʮʠʡ ʩ 16-ʙʠʪʥʳʤʠ ʠ 32-
ʙʠʪʥʳʤʠ ʚʳʨʦʚʥʝʥʥʳʤʠ ʧʦ ʧʦʣʫʩʣʦʚʫ ʜʘʥʥʳʤʠ. 
 

- Debug state 
ʕʪʦ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʷʜʨʦ ʦʩʪʘʥʦʚʣʝʥʦ. 
 

11.2 ʉʪʝʢ 
 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʩʙʨʦʩʘ ʚʝʩʴ ʢʦʜ ʠʩʧʦʣʴʟʫʝʪ main ʩʪʝʢ. ʆʙʨʘʙʦʪʯʠʢ ʧʨʝʨʳʚʘʥʠʡ, ʪʘʢʦʡ 
ʢʘʢ SVCall, ʤʦʞʝʪ ʧʝʨʝʢʣʶʯʠʪʴ ʩʪʝʢ, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʣʩʷ ʚ Thread ʨʝʞʠʤʝ, ʠʟ main ʚ 
process, ʤʦʜʠʬʠʢʘʮʠʝʡ ʟʥʘʯʝʥʠʷ EXC_RETURN ʧʨʠ ʚʳʭʦʜʝ. ɺʩʝ ʧʨʝʨʳʚʘʥʠʷ ʧʨʦʜʦʣʞʘʶʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ main ʩʪʝʢ. ʋʢʘʟʘʪʝʣʴ ʩʪʝʢʘ R13, ʩʦʚʤʝʱʸʥʥʳʡ ʨʝʛʠʩʪʨ, ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʤʝʞʜʫ 
main ʠ process ʩʪʝʢʦʤ. ʊʦʣʴʢʦ ʦʜʠʥ ʩʪʝʢ, process ʠʣʠ main, ʚʠʜʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʛʠʩʪʨʘ R13 
ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʩʪʝʢʘʤʠ main ʠ process ʚ Thread ʨʝʞʠʤʝ 
ʟʘʧʠʩʴʶ ʚ Special-Purpose Control ʨʝʛʠʩʪʨ ʠʥʩʪʨʫʢʮʠʝʡ MSR. 

 

11.3 ʈʝʛʠʩʪʨʳ ʷʜʨʘ 
 

ʇʨʦʮʝʩʩʦʨ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 32-x ʨʘʟʨʷʜʥʳʝ ʨʝʛʠʩʪʨʳ: 

- 13 ʨʝʛʠʩʪʨʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, R0-R12; 

- ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ (SP, R13) ʠ ʦʙʲʝʜʠʥʝʥʥʳʝ ʨʝʛʠʩʪʨʳ, SP_process ʠ SP_main; 

- Link ʨʝʛʠʩʪʨ (LR, R14); 

- ʩʯʸʪʯʠʢ ʢʦʤʘʥʜ (PC, R15); 

- ʧʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ, xPSR. 
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ʈʠʩʫʥʦʢ 17 ï ʈʝʛʠʩʪʨʳ ʷʜʨʘ 

 

11.3.1 ʈʝʛʠʩʪʨʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ R0-R12 
 
Low registers ʠʣʠ R0-R7 ʜʦʩʪʫʧʥʳ ʜʣʷ ʚʩʝʭ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʨʝʛʠʩʪʨʘʤʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
High registers ʠʣʠ R8-R12 ʥʝ ʜʦʩʪʫʧʥʳ ʜʣʷ 16 ʨʘʟʨʷʜʥʳʭ ʠʥʩʪʨʫʢʮʠʡ.  
 

11.3.2 ʋʢʘʟʘʪʴ ʩʪʝʢʘ SP R13 
 
ʈʝʛʠʩʪʨ R13 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ. ɿʘʧʠʩʴ ʚ ʙʠʪʳ [1:0] ʵʪʦʛʦ ʨʝʛʠʩʪʨʘ 

ʠʛʥʦʨʠʨʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʦʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʨʦʚʥʝʥ ʧʦ ʛʨʘʥʠʮʝ ʩʣʦʚʘ (ʯʝʪʳʨʸʭ ʙʘʡʪ). ɹʠʪʳ 
SP[1:0] ʤʦʛʫʪ ʙʳʪʴ ʦʯʠʱʝʥʳ ʠʥʩʪʨʫʢʮʠʝʡ SBZP. ɺ ʨʝʞʠʤʝ Handler ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 
SP_main, ʘ ʚ ʨʝʞʠʤʝ Thread ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʣʠʙʦ SP_main, ʣʠʙʦ SP_process. 

 

11.3.3 ʈʝʛʠʩʪʨ ʩʚʷʟʠ LR R14 
 
ʈʝʛʠʩʪʨ R14 ï ʵʪʦ ʨʝʛʠʩʪʨ ʩʚʷʟʠ ʜʣʷ ʧʦʜʧʨʦʛʨʘʤʤ. LR ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ ʚʦʟʚʨʘʪʘ ʜʣʷ 

PC ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʠʥʩʪʨʫʢʮʠʡ ʧʝʨʝʭʦʜʘ. ʈʝʛʠʩʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʜʨʝʩʝ ʚʦʟʚʨʘʪʘ ʧʨʠ ʫʭʦʜʝ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʨʝʨʳʚʘʥʠʡ, ʚʳʟʦʚʘʭ ʬʫʥʢʮʠʡ ʠ 
ʦʙʨʘʙʦʪʢʝ ʠʩʢʣʶʯʝʥʠʡ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʨʝʛʠʩʪʨ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ 
ʨʝʛʠʩʪʨ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ.   

 

11.3.4 ʉʯʝʪʯʠʢ ʢʦʤʘʥʜ PC R15 
 
Program Counter ʵʪʦ ʨʝʛʠʩʪʨ R15. ʆʥ ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ ʪʝʢʫʱʝʡ ʠʥʩʪʨʫʢʮʠʠ. ɹʠʪ 0 

ʚʩʝʛʜʘ 0, ʪʘʢ ʢʘʢ ʚʩʝ ʠʥʩʪʨʫʢʮʠʠ ʚʳʨʦʚʥʝʥʳ ʧʦ ʛʨʘʥʠʮʝ ʧʦʣʫʩʣʦʚ. ʇʨʠ ʩʙʨʦʩʝ ʧʨʦʮʝʩʩʦʨ 
ʩʯʠʪʳʚʘʝʪ ʚ ʵʪʦʪ ʨʝʛʠʩʪʨ ʚʝʢʪʦʨ ʩʙʨʦʩʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʘʜʨʝʩʫ 0x00000004. 
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11.3.5 ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ PSR 
 
ʈʝʛʠʩʪʨ Program Status Register (PSR) ʦʙʲʝʜʠʥʷʝʪ:  

- Application Program Status Register (APSR); 

- Interrupt Program Status Register (IPSR); 

- Execution Program Status Register (EPSR). 
 
ʕʪʠ ʨʝʛʠʩʪʨʳ ʨʘʟʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʙʠʪʦʚʳʝ ʧʦʣʷ ʚ 32-ʨʘʟʨʷʜʥʦʤ PSR. ʆʧʠʩʘʥʠʝ 

ʨʝʛʠʩʪʨʦʚ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ. ɼʦʩʪʫʧ ʢ ʵʪʠʤ ʨʝʛʠʩʪʨʘʤ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ, ʪʘʢ ʠ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʢ ʜʚʫʤ ʠʣʠ ʚʩʝʤ ʪʨʝʤ ʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʠʤʝʥʘ ʨʝʛʠʩʪʨʦʚ ʢʘʢ ʘʨʛʫʤʝʥʪʳ 
ʠʥʩʪʨʫʢʮʠʡ MSR ʠʣʠ MRS. ʅʘʧʨʠʤʝʨ: 

- ʯʠʪʘʪʴ ʚʩʝ ʨʝʛʠʩʪʨʳ, ʠʩʧʦʣʴʟʫʷ PSR ʩ MRS ʠʥʩʪʨʫʢʮʠʝʡ; 

- ʟʘʧʠʩʘʪʴ ʪʦʣʴʢʦ ʚ APSR ʠʩʧʦʣʴʟʫʷ APSR ʩ MSR ʠʥʩʪʨʫʢʮʠʝʡ. 

ʊʘʙʣʠʮʘ 29ï ʂʦʤʙʠʥʘʮʠʷ PSR ʠ ʠʭ ʘʪʨʠʙʫʪʳ 

ʈʝʛʠʩʪʨ ʊʠʧ ʂʦʤʙʠʥʘʮʠʷ 

XPSR  RW (1),(2) APSR, EPSR ʠ IPSR 

IEPSR RO EPSR ʠ IPSR 

IAPSR RW(1) APSR ʠ IPSR 

EAPSR RW(2) APSR ʠ EPSR 

1. ʀʛʥʦʨʠʨʫʝʪʩʷ ʟʘʧʠʩʴ ʚ IPSR ʙʠʪʳ. 
2. ʇʨʠ ʯʪʝʥʠʠ EPSR ʙʠʪʦʚ ʯʠʪʘʶʪʩʷ ʥʫʣʠ, ʠ ʟʘʧʠʩʴ ʚ ʥʠʭ ʠʛʥʦʨʠʨʫʝʪʩʷ. 
ʇʦʜʨʦʙʥʝʝ ʚ ʦʧʠʩʘʥʠʠ ʠʥʩʪʨʫʢʮʠʠ MRS ʠ MSR. 
 
 

11.3.6 ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ ʧʨʠʣʦʞʝʥʠʷ APSR 
 
ʈʝʛʠʩʪʨ APSR ʩʦʜʝʨʞʠʪ ʪʝʢʫʱʠʝ ʬʣʘʛʠ ʩʦʩʪʦʷʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʳʜʫʱʝʡ 

ʠʥʩʪʨʫʢʮʠʠ. 

ʊʘʙʣʠʮʘ 30ï ʈʝʛʠʩʪʨ APSR 

ʅʦʤʝʨ 31 30 29 28 27é0 

ɼʦʩʪʫʧ      

ʉʙʨʦʩ      

 N Z C V - 

 

ʊʘʙʣʠʮʘ 31ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ APSR 

ˉ  ʌʫʥʢʮʠʦʥʘʣʴʥ
ʦʝ ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 
ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ. 

31 N Negative 
0 ï ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʥʫʣʝʚʦʡ, ʙʦʣʴʰʝ ʯʝʤ, 
ʨʘʚʝʥ. 
1 ï ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʠʣʠ ʤʝʥʴʰʝ ʯʝʤ 

30 Z Zero: 
0 ï ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʥʝ ʥʫʣʝʚʦʡ 
1 ï ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʥʫʣʝʚʦʡ  

29 C Carry: 
0 ï ʧʨʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʥʝ ʙʳʣʦ ʧʝʨʝʥʦʩʘ, ʧʨʠ ʚʳʯʠʪʘʥʠʠ ʥʝ 
ʙʳʣʦ ʟʘʝʤʘ 
1 ï ʧʨʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʙʳʣ ʧʝʨʝʥʦʩ, ʧʨʠ ʚʳʯʠʪʘʥʠʠ ʙʳʣ ʟʘʝʤ 

28 V Overflow: 
0 ï ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʝʨʘʮʠʠ ʥʝ ʙʳʣʦ ʧʝʨʝʧʦʣʥʝʥʠʷ 
1 ï ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʝʨʘʮʠʠ ʙʳʣʦ ʧʝʨʝʧʦʣʥʝʥʠʝ 

27é0 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 
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11.3.7 ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ ʧʨʝʨʳʚʘʥʠʡ IPSR 
 
ʈʝʛʠʩʪʨ IPSR ʩʦʜʝʨʞʠʪ ʥʦʤʝʨ ʪʠʧʘ ʠʩʢʣʶʯʝʥʠʷ ʜʣʷ ʪʝʢʫʱʝʛʦ ʦʙʨʘʙʦʪʯʠʢʘ 

ʧʨʝʨʳʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 32 ï ʈʝʛʠʩʪʨ IPSR 

ʅʦʤʝʨ 31é6 5é0 

ɼʦʩʪʫʧ   

ʉʙʨʦʩ   

 - ISR_NUMBER 

 

ʊʘʙʣʠʮʘ 33ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ IPSR 

ˉ  ʌʫʥʢʮʠʦʥʘʣʴʥ
ʦʝ ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 
ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ. 

31é6 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

5é0 ISR_NUMBER 
 
ʅʦʤʝʨ ʪʝʢʫʱʝʛʦ ʠʩʢʣʶʯʝʥʠʷ 
0 ï Thread ʨʝʞʠʤ 
2 ï NMI 
3 ï Hard Fault 
11 ï SVCall 
14 ï PendSV 
15 ï SysTick 
16 ï IRQ0 
é 
47 ï IRQ31 

 
 

11.3.8 ʇʨʦʛʨʘʤʤʥʳʡ ʨʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ ʚʳʧʦʣʥʝʥʠʷ EPSR 
 
ʈʝʛʠʩʪʨ EPSR ʩʦʜʝʨʞʠʪ ʙʠʪ ʩʦʩʪʦʷʥʠʷ Thumb ʠʥʩʪʨʫʢʮʠʠ. 

ʊʘʙʣʠʮʘ 34ï ʈʝʛʠʩʪʨ EPSR 

ʅʦʤʝʨ 31é.25 24 23é0 

ɼʦʩʪʫʧ    

ʉʙʨʦʩ    

 - T - 

 

ʊʘʙʣʠʮʘ 35ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ EPSR 

ˉ  ʌʫʥʢʮʠʦʥʘʣʴʥ
ʦʝ ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 
ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ. 

31é25 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

24 T ʕʪʦʪ ʙʠʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʢʪʦʨʦʤ ʩʙʨʦʩʘ, 
ʢʦʛʜʘ ʧʨʦʮʝʩʩʦʨ ʚʳʭʦʜʠʪ ʠʟ ʩʦʩʪʦʷʥʠʷ reset. ɺʳʧʦʣʥʝʥʠʝ 
ʠʥʩʪʨʫʢʮʠʠ ʦʯʠʩʪʢʠ ʊ-ʙʠʪʘ ʨʝʛʠʩʪʨʘ EPSR ʧʨʠʚʦʜʠʪ ʢ 
ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʧʧʘʨʘʪʥʦʡ ʦʰʠʙʢʠ Hard Fault. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 
ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʧʝʨʝʢʣʶʯʝʥʠʝ ʚ ARM ʩʦʩʪʦʷʥʠʝ, ʥʝ 
ʧʨʠʚʝʜʝʪ ʢ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

23...0 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

     
ʇʦʢʘ ʧʨʦʮʝʩʩʦʨ ʥʝ ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ, ʧʦʧʳʪʢʘ ʯʠʪʘʪʴ EPSR, ʠʩʧʦʣʴʟʫʷ MSR 

ʠʥʩʪʨʫʢʮʠʶ, ʚʩʝʛʜʘ ʚʦʟʚʨʘʱʘʝʪ ʥʦʣʴ, ʘ ʧʦʧʳʪʢʘ ʟʘʧʠʩʘʪʴ EPSR, ʠʩʧʦʣʴʟʫʷ MSR ʥʘʧʨʷʤʫʶ, 
ʠʛʥʦʨʠʨʫʝʪʩʷ.  



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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11.3.9 ʉʦʭʨʘʥʝʥʠʝ xPSR ʙʠʪ 
 
ʇʨʠ ʚʭʦʜʝ ʚ ʧʨʝʨʳʚʘʥʠʝ ʧʨʦʮʝʩʩʦʨ ʩʦʭʨʘʥʷʝʪ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʠʟ ʪʨʸʭ 

ʨʝʛʠʩʪʨʦʚ ʚ ʩʪʝʢ. ɹʠʪ 9, ʧʦʤʝʱʸʥʥʦʛʦ ʚ ʩʪʝʢ, xPSR ʩʦʜʝʨʞʠʪ ʩʪʘʪʫʩ ʘʢʪʠʚʥʦʛʦ SP, ʢʦʛʜʘ 
ʥʘʯʘʣʩʷ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʷ.  

 

11.3.10 ʈʝʛʠʩʪʨ ʤʘʩʢʠ ʧʨʠʦʨʠʪʝʪʦʚ Priority Mask  
 
ʈʝʛʠʩʪʨ PRIMASK ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʠʦʨʠʪʝʪʘ. 

 

ʊʘʙʣʠʮʘ 36ï ʈʝʛʠʩʪʨ PRIMASK 

ʅʦʤʝʨ 31é1 0 

ɼʦʩʪʫʧ   

ʉʙʨʦʩ   

 - PRIMASK 

 

ʊʘʙʣʠʮʘ 37ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ PRIMASK 

ˉ  ʌʫʥʢʮʠʦʥʘʣʴʥ
ʦʝ ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 
ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ. 

31é1 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

0 PRIMASK 0 ï ʥʝ ʚʣʠʷʝʪ 
1 ï ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʠʦʨʠʪʝʪ ʠʩʧʦʣʥʝʥʠʷ ʜʦ 0 

 
ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʨʝʛʠʩʪʨʫ ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʩʪʨʫʢʮʠʠ MSR ʠ MRS, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʢʮʠʷ 

CPS ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʦʯʠʩʪʢʠ ʙʠʪʘ PRIMASK. 
 

11.3.11 ʂʦʥʪʨʦʣʴʥʳʡ ʨʝʛʠʩʪʨ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ CONTROL 
 

ʈʝʛʠʩʪʨ ʦʧʨʝʜʝʣʷʝʪ ʪʝʢʫʱʠʡ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ. 

ʊʘʙʣʠʮʘ 38ï ʈʝʛʠʩʪʨ CONTROL 

ʅʦʤʝʨ 31é.2 1 0 

ɼʦʩʪʫʧ    

ʉʙʨʦʩ    

 
- 

Active Stack 
Pointer 

- 

 

ʊʘʙʣʠʮʘ 39ï ʆʧʠʩʘʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ CONTROL 

ˉ  ʌʫʥʢʮʠʦʥʘʣʴʥ
ʦʝ ʠʤʷ ʙʠʪʘ 

ʈʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʤʝʥʠ ʙʠʪʘ, ʢʨʘʪʢʦʝ 
ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʟʥʘʯʝʥʠʡ. 

31é2 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

1 
Active Stack 
Pointer 

0 ï SP_main ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʪʝʢʫʱʠʡ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ 
1 ï ɼʣʷ Thread ʨʝʞʠʤʘ SP_process ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʪʝʢʫʱʠʡ 
ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘʘ) 

0 - ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

a). ʇʦʧʳʪʢʘ ʫʩʪʘʥʦʚʠʪʴ ʵʪʦʪ ʙʠʪ ʚ ʨʝʞʠʤʝ Handler ʠʛʥʦʨʠʨʫʝʪʩʷ. 
 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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11.4 ʊʠʧʳ ʜʘʥʥʳʭ 
 
ʇʨʦʮʝʩʩʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʜʘʥʥʳʭ: 

- 32-ʙʠʪʥʦʝ ʩʣʦʚʦ (words); 

- 16-ʙʠʪʥʦʝ ʧʦʣʫʩʣʦʚʦ (half words); 

- 8-ʙʠʪʥʳʡ ʙʘʡʪ (bytes). 
 
ʇʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʨʝʛʠʦʥʘʤ ʧʘʤʷʪʠ, ʚʢʣʶʯʘʷ code ʨʝʛʠʦʥ, ʩʦ 

ʚʩʝʤʠ ʪʠʧʘʤʠ ʜʘʥʥʳʭ. ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʵʪʦʛʦ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʷ ʧʘʤʷʪʴ, ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ 
ʟʘʧʠʩʴ ʧʦʣʫʩʣʦʚ ʠ ʙʘʡʪ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʩʦʩʝʜʥʠʭ ʙʘʡʪ ʚ ʩʣʦʚʝ. ʇʨʦʮʝʩʩʦʨ ʤʘʥʠʧʫʣʠʨʫʝʪ 
ʚʩʝʤʠ ʜʘʥʥʳʤʠ ʚ little-endian ʨʝʞʠʤʝ. ɼʦʩʪʫʧ ʚ ʧʘʤʷʪʴ ʠʥʩʪʨʫʢʮʠʡ ʠ Private Peripheral Bus 
(PPB) ʚʩʝʛʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ little-endian ʨʝʞʠʤʝ. 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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12 ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ 

ɺ ʧʨʦʮʝʩʩʦʨʝ ʨʝʘʣʠʟʦʚʘʥʘ ʚʝʨʩʠʷ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ Thumb. ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ 
ʢʦʤʘʥʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 40. 

 
ɺ ʪʘʙʣʠʮʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

- ʚ ʫʛʣʦʚʳʭ ʩʢʦʙʢʘʭ <> ʟʘʧʠʩʳʚʘʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʦʧʝʨʘʥʜʦʚ; 

- ʚ ʬʠʛʫʨʥʳʭ ʩʢʦʙʢʘʭ {} ʫʢʘʟʳʚʘʶʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʝ ʦʧʝʨʘʥʜʳ; 

- ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʪʦʣʙʮʝ çʦʧʝʨʘʥʜʳè 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 40ï ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ ʧʨʦʮʝʩʩʦʨʘ 

ʄʥʝʤʦʢʦʜ 
ʢʦʤʘʥʜʳ 

ʆʧʝʨʘʥʜʳ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʌʣʘʛʠ ʉʪʨʘʥʠʮʘ 

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

ADD, ADDS {Rd,} Rn, Op2 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, Rn, Op2 ɸʨʠʬʤʝʪʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ N,Z,C  

B label ʇʝʨʝʭʦʜ -  

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

BKPT #imm8 ʊʦʯʢʘ ʦʩʪʘʥʦʚʘ -  

BL label ʇʝʨʝʭʦʜ ʩʦ ʩʚʷʟʴʶ  -  

BLX Rm ʂʦʩʚʝʥʥʳʡ ʧʝʨʝʭʦʜ ʩʦ ʩʚʷʟʴʶ -  

BX Rm ʂʦʩʚʝʥʥʳʡ ʧʝʨʝʭʦʜ -  

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  

-  

CPY Rd, Op2 ɿʘʛʨʫʟʢʘ N,Z,C  

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 

-  

LDM Rn!, reglist ɿʘʛʨʫʟʢʘ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ, 
ʠʥʢʨʝʤʝʥʪ ʧʦʩʣʝ ʜʦʩʪʫʧʘ 

-  

LDMFD, LDMIA Rn!, reglist ɿʘʛʨʫʟʢʘ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ, 
ʠʥʢʨʝʤʝʥʪ ʧʦʩʣʝ ʜʦʩʪʫʧʘ 

-  

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

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

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

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

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

-  
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ʄʥʝʤʦʢʦʜ 
ʢʦʤʘʥʜʳ 

ʆʧʝʨʘʥʜʳ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʌʣʘʛʠ ʉʪʨʘʥʠʮʘ 

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

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

MOV, MOVS Rd, Op2 ɿʘʛʨʫʟʢʘ 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  

MVN, MVNS Rd, Op2 ɿʘʛʨʫʟʢʘ ʠʥʚʝʨʩʥʦʛʦ ʟʥʘʯʝʥʠʷ  N,Z,C  

NEG {Rd,} Rm ʀʥʚʝʨʪʠʨʦʚʘʥʠʝ N,Z,C,V  

NOP - ʅʝʪ ʦʧʝʨʘʮʠʠ -  

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

POP reglist ʀʟʚʣʝʯʴ ʨʝʛʠʩʪʨʳ ʠʟ ʩʪʝʢʘ  -  

PUSH reglist ɿʘʥʝʩʪʠ ʨʝʛʠʩʪʨʳ ʚ ʩʪʝʢ -  

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  

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  

SEV - ʋʩʪʘʥʦʚʠʪʴ ʧʨʠʟʥʘʢ ʩʦʙʳʪʠʷ -  

STM Rn!, reglist ʉʦʭʨʘʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ, 
ʠʥʢʨʝʤʝʥʪ ʧʦʩʣʝ ʜʦʩʪʫʧʘ 
 

-  

STMEA Rn!, reglist ʉʦʭʨʘʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ, 
ʠʥʢʨʝʤʝʥʪ ʧʝʨʝʜ ʜʦʩʪʫʧʦʤ 

-  

STMIA Rn!, reglist ʉʦʭʨʘʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ, 
ʠʥʢʨʝʤʝʥʪ ʧʦʩʣʝ ʜʦʩʪʫʧʘ 

-  

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

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

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

SUB, SUBS {Rd,} Rn, Op2 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 

-  

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

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

-  

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

-  

YIELD - ʀʥʩʪʨʫʢʮʠʷ hint ʜʣʷ ʘʧʧʘʨʘʪʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ ʤʥʦʛʦʧʦʪʦʢʦʚʳʭ 
ʟʘʜʘʯʘʭ 

-  
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12.1 ɺʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ 
 
ʉʪʘʥʜʘʨʪ ANSI ʷʟʳʢʘ C ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʝʢʦʪʦʨʳʤ 

ʠʥʩʪʨʫʢʮʠʷʤ ʧʨʦʮʝʩʩʦʨʘ. ɺ 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 41ï ɺʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ CMSIS, ʧʦʟʚʦʣʷʶʱʠʝ  
ʛʝʥʝʨʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʮʝʩʩʦʨʘ 

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) 

SEV void __SEV(void) 

 
ʂʨʦʤʝ ʪʦʛʦ, CMSIS ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʨʝʛʠʩʪʨʦʚ ʧʨʦʮʝʩʩʦʨʘ, ʜʦʩʪʫʧʥʳʭ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜ MRS ʠ MSR. 
 

ʊʘʙʣʠʮʘ 42ï 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) 

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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12.2 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. 
 

12.2.1 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. 

 

12.2.2 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 ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʣʴʢʦ ʠʥʩʪʨʫʢʮʠʠ ʠʟ ʥʘʙʦʨʘ Thumb. 

 

12.2.3 ʌʦʨʤʘʪ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ 
 
ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʘʥʜ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦʜʜʝʨʞʠʚʘʶʪ 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. 
 
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; 

- ʣʶʙʦʡ ʢʦʥʩʪʘʥʪʦʡ ʚ ʚʠʜʝ 0x00XY00XY; 

- ʣʶʙʦʡ ʢʦʥʩʪʘʥʪʦʡ ʚ ʚʠʜʝ 0xXY00XY00; 

- ʣʶʙʦʡ ʢʦʥʩʪʘʥʪʦʡ ʚ ʚʠʜʝ 0xXYXYXYXY. 
ɺʦ ʚʩʝʭ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʩʣʫʯʘʷʭ X ʠ Y ʧʨʝʜʩʪʘʚʣʷʶʪ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝ ʮʠʬʨʳ. 
 
ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʥʩʪʨʫʢʮʠʡ constant ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ 

ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ. ʇʦʜʨʦʙʥʦʩʪʠ ʠʟʣʦʞʝʥʳ ʚ ʦʧʠʩʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʠʥʩʪʨʫʢʮʠʡ. 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʩʪʘʥʪʥʦʛʦ ʦʧʝʨʘʥʜʘ Operand2 ʚ ʢʦʤʘʥʜʘʭ MOVS, MVNS, 
ANDS, ORRS, EORS 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, 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. 

 
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 ï ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ n ʙʠʪ, 1 <= n <= 32; 

- LSL #n ï ʣʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʣʝʚʦ ʥʘ n ʙʠʪ, 1 <= n <= 31; 

- LSR #n ï ʣʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ n ʙʠʪ, 1 <= n <= 32; 

- ROR #n ï ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ n ʙʠʪ, 1 <= n <= 31. 
 
ʉʣʫʯʘʡ, ʝʩʣʠ 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 çʆʧʝʨʘʮʠʠ ʩʜʚʠʛʘè. 

 

12.2.4 ʆʧʝʨʘʮʠʠ ʩʜʚʠʛʘ 
 
ʆʧʝʨʘʮʠʠ ʩʜʚʠʛʘ ʧʝʨʝʥʦʩʷʪ ʟʥʘʯʝʥʠʝ ʙʠʪʦʚ ʩʦʜʝʨʞʠʤʦʛʦ ʨʝʛʠʩʪʨʘ ʚʣʝʚʦ ʠʣʠ ʚʧʨʘʚʦ 

ʥʘ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʠʮʠʡ ï ʜʣʠʥʘ ʩʜʚʠʛʘ. ʉʜʚʠʛ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ: 

- ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʢʮʠʡ ASR, LSR, LSL ʠ ROR, 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. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʨʘʚʝʥ 0, ʬʘʢʪʠʯʝʩʢʠ ʩʜʚʠʛ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. 
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).  

 
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 (ʈʠʩʫʥʦʢ 18). 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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ʆʧʝʨʘʮʠʶ ASR # n ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ Rm ʥʘ 2^n, ʩ 
ʦʢʨʫʛʣʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ (ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʤʠʥʫʩ ʙʝʩʢʦʥʝʯʥʦʩʪʠ). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʢʮʠʠ ASRS, ʘ ʪʘʢʞʝ ʚ  ʩʣʫʯʘʝ, ʝʩʣʠ ʩʜʚʠʛ ASR #n ʠʩʧʦʣʴ-
ʟʫʝʪʩʷ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ ʢʦʤʘʥʜ MOVS, MVNS, ANDS, ORRS, EORS ʠʣʠ 
TST ʬʣʘʛ ʧʝʨʝʥʦʩʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʙʠʪʘ, ʚʳʪʝʩʥʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʦʧʝʨʘʮʠʠ ʩʜʚʠʛʘ, ʪʦ ʝʩʪʴ ʙʠʪʘ [n-1] ʨʝʛʠʩʪʨʘ Rm. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ n >= 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 18 ï ʀʥʩʪʨʫʢʮʠʷ ASR # 3 

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 (ʈʠʩʫʥʦʢ 19). 

ʆʧʝʨʘʮʠʶ LSR # n ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ Rm ʥʘ 2^n, 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, EORS 
ʠʣʠ TST ʬʣʘʛ ʧʝʨʝʥʦʩʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʙʠʪʘ, ʚʳʪʝʩʥʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʦʧʝʨʘʮʠʠ ʩʜʚʠʛʘ, ʪʦ ʝʩʪʴ ʙʠʪʘ [n-1] ʨʝʛʠʩʪʨʘ Rm. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ n >= 32, ʚʩʝ ʙʠʪʳ ʨʝʟʫʣʴʪʘʪʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ 0. ɽʩʣʠ n >= 33 ʠ 
ʦʧʝʨʘʮʠʷ ʚʣʠʷʝʪ ʥʘ ʬʣʘʛ ʧʝʨʝʥʦʩʘ, ʪʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʬʣʘʛʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ 0. 

 

 

ʈʠʩʫʥʦʢ 19 ï ʀʥʩʪʨʫʢʮʠʷ LSR # 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 (ʈʠʩʫʥʦʢ 20). 

ʆʧʝʨʘʮʠʶ LSL # n ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʤʥʦʞʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ Rm ʥʘ 2^n, 
ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʮʝʣʦʝ ʯʠʩʣʦ ʙʝʟ ʟʥʘʢʘ, ʣʠʙʦ 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, EORS 
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. 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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ɺ ʩʣʫʯʘʝ ʝʩʣʠ n >= 32, ʚʩʝ ʙʠʪʳ ʨʝʟʫʣʴʪʘʪʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ 0. ɽʩʣʠ n >= 33 ʠ 
ʦʧʝʨʘʮʠʷ ʚʣʠʷʝʪ ʥʘ ʬʣʘʛ ʧʝʨʝʥʦʩʘ, ʪʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʬʣʘʛʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ 0. 

 

 

ʈʠʩʫʥʦʢ 20 ï ʀʥʩʪʨʫʢʮʠʷ LSL # 3 

 
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 ʢʨʘʡʥʠʝ n ʩʣʝʚʘ ʨʘʟʨʷʜʦʚ ʨʝʟʫʣʴʪʘʪʘ (ʈʠʩʫʥʦʢ 21). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʢʮʠʠ RORS, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʜʚʠʛ ROR #n 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ ʢʦʤʘʥʜ MOVS, MVNS, ANDS, ORRS, EORS 
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 21 ï ʀʥʩʪʨʫʢʮʠʷ ROR # 3 

 

12.2.5 ɺʳʨʘʚʥʠʚʘʥʠʝ ʘʜʨʝʩʦʚ 
 

ʇʦʜ ʜʦʩʪʫʧʦʤ ʧʦ ʚʳʨʦʚʥʝʥʥʳʤ ʘʜʨʝʩʘʤ ʧʦʥʠʤʘʶʪʩʷ ʦʧʝʨʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʯʪʝʥʠʝ ʠ 
ʟʘʧʠʩʴ ʩʣʦʚ, ʜʚʦʡʥʳʭ ʩʣʦʚ, ʠ ʙʦʣʝʝ ʜʣʠʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 
ʘʜʨʝʩʘʤ, ʚʳʨʦʚʥʝʥʥʳʤ ʧʦ ʛʨʘʥʠʮʝ ʩʣʦʚʘ, ʘ ʜʦʩʪʫʧ ʢ ʧʦʣʫʩʣʦʚʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 
ʘʜʨʝʩʘʤ, ʚʳʨʦʚʥʝʥʥʳʤ ʧʦ ʛʨʘʥʠʮʝ ʧʦʣʫʩʣʦʚʘ. ʏʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʙʘʡʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ 
ʷʚʣʷʶʪʩʷ ʚʳʨʦʚʥʝʥʥʳʤʠ. 

ʇʨʦʮʝʩʩʦʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦʩʪʫʧ ʧʦ ʥʝʚʳʨʦʚʥʝʥʥʳʤ ʘʜʨʝʩʘʤ ʪʦʣʴʢʦ ʜʣʷ ʩʣʝʜʫʶʱʠʭ 
ʠʥʩʪʨʫʢʮʠʡ: 

- LDR; 

- LDRH; 

- LDRSH; 

- STR; 

- STRH. 
 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʨʠ ʧʦʧʳʪʢʝ ʜʦʩʪʫʧʘ ʧʦ ʥʝʚʳʨʦʚʥʝʥʥʦʤʫ ʘʜʨʝʩʫ 
ʛʝʥʝʨʠʨʫʶʪ ʠʩʢʣʶʯʝʥʠʝ (Hard fault). ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʨʘʩʩʤʦʪʨʝʥ ʚ ʨʘʟʜʝʣʝ 
çʆʙʨʘʙʦʪʢʘ ʦʪʢʘʟʦʚè. 

ʅʝʚʳʨʦʚʥʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ 
ʚʳʨʦʚʥʝʥʥʳʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʦʙʣʘʩʪʠ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʛʫʪ ʥʝ ʧʦʜʜʝʨʞʠ-
ʚʘʪʴ ʜʦʩʪʫʧ ʧʦ ʥʝʚʳʨʦʚʥʝʥʥʦʤʫ ʘʜʨʝʩʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ARM ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʦʛʨʘʤʤʠʩʪʘʤ 
ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʜʘʥʥʳʭ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʠʪʫʘʮʠʡ, ʚ 
ʢʦʪʦʨʳʭ ʥʝʚʳʨʦʚʥʝʥʥʳʡ ʜʦʩʪʫʧ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦ, ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚ 1 
ʙʠʪ UNALIGN_TRP ʨʝʛʠʩʪʨʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ CCR, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʨʦʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ (ʩʤ. çʈʝʛʠʩʪʨ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷè).  

 

12.2.6 ɸʜʨʝʩʘʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ PC 
 

ɺ ʩʠʩʪʝʤʝ ʢʦʤʘʥʜ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʘʜʨʝʩʘʮʠʷ ʢʦʤʘʥʜʳ ʠʣʠ ʦʙʣʘʩʪʠ ʜʘʥʥʳʭ ʚ ʚʠʜʝ 
ʩʫʤʤʳ ʟʥʘʯʝʥʠʷ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ PC ʧʣʶʩ/ʤʠʥʫʩ ʯʠʩʣʝʥʥʦʝ ʩʤʝʱʝʥʠʝ. ʉʤʝʱʝʥʠʝ 
ʚʳʯʠʩʣʷʝʪʩʷ ʘʩʩʝʤʙʣʝʨʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʩʭʦʜʷ ʠʟ ʘʜʨʝʩʘ ʤʝʪʢʠ ʠ ʪʝʢʫʱʝʛʦ ʘʜʨʝʩʘ. ɺ 
ʩʣʫʯʘʝ ʝʩʣʠ ʩʤʝʱʝʥʠʝ ʩʣʠʰʢʦʤ ʚʝʣʠʢʦ, ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʦʰʠʙʢʘ. 

ɼʣʷ ʠʥʩʪʨʫʢʮʠʡ B, BL ʪʝʢʫʱʠʡ ʘʜʨʝʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʘʜʨʝʩ ʵʪʦʡ ʠʥʩʪʨʫʢʮʠʠ ʧʣʶʩ 4 
ʙʘʡʪʘ. 

ɼʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʪʝʢʫʱʠʡ ʘʜʨʝʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʘʜʨʝʩ ʠʥʩʪʨʫʢʮʠʠ 
ʧʣʶʩ 4 ʙʘʡʪʘ, ʧʨʠ ʵʪʦʤ ʙʠʪ [1] ʨʝʟʫʣʴʪʘʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ 0 ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʚʳʨʘʚʥʠʚʘʥʠʷ ʘʜʨʝʩʘ ʧʦ ʛʨʘʥʠʮʝ ʩʣʦʚʘ. 

ɸʩʩʝʤʙʣʝʨ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʩʰʠʨʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʩʠʥʪʘʢʩʠʩʘ ʜʣʷ ʘʜʨʝʩʘʮʠʠ 
ʦʪʥʦʩʠʪʝʣʴʥʦ PC, ʥʘʧʨʠʤʝʨ, çʤʝʪʢʘ ʧʣʶʩ/ʤʠʥʫʩ ʯʠʩʣʦè ʠʣʠ ʚʳʨʘʞʝʥʠʷ ʪʠʧʘ [PC, #number]. 

 

12.2.7 ʋʩʣʦʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ 
 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʤʘʥʜ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩʧʦʩʦʙʥʘ ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ ʬʣʘʛʦʚ ʚ 
ʨʝʛʠʩʪʨʝ ʩʦʩʪʦʷʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ (APSR) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ 
ʚʳʧʦʣʥʝʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʢʦʤʘʥʜʳ ʚʣʠʷʶʪ ʥʘ ʚʩʝ ʬʣʘʛʠ, ʥʝʢʦʪʦʨʳʝ ʪʦʣʴʢʦ ʥʘ ʯʘʩʪʴ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ 
ʠʥʩʪʨʫʢʮʠʷ ʥʝ ʤʝʥʷʝʪ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʬʣʘʛʘ, ʩʦʭʨʘʥʷʝʪʩʷ ʝʛʦ ʩʪʘʨʦʝ ʟʥʘʯʝʥʠʝ. ɹʦʣʝʝ 
ʧʦʜʨʦʙʥʦ ʚʣʠʷʥʠʝ ʥʘ ʬʣʘʛʠ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʦʧʠʩʘʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʠʥʩʪʨʫʢʮʠʡ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ ʠʣʠ ʥʝʠʩʧʦʣʥʝʥʠʷ ʠʥʩʪʨʫʢʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ 
ʬʣʘʛʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʨʘʥʝʝ, ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʣʠʙʦ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʫʩʣʦʚʥʳʭ ʧʝʨʝʭʦʜʦʚ, ʣʠʙʦ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʩʫʬʬʠʢʩʘ ʫʩʣʦʚʠʷ ʠʩʧʦʣʥʝʥʠʷ ʢ ʠʥʩʪʨʫʢʮʠʠ. 
ʊʘʙʣʠʮʘ 40 ʧʦʢʘʟʳʚʘʝʪ ʩʧʠʩʦʢ ʩʫʬʬʠʢʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʢ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʪʦʛʦ, 
ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʝʝ ʫʩʣʦʚʥʦʡ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʦʜʥʦʛʦ ʠʟ ʫʢʘʟʘʥʥʳʭ ʩʫʬʬʠʢʩʦʚ ʧʨʦʮʝʩʩʦʨ ʧʨʦʚʝʨʷʝʪ ʟʥʘʯʝʥʠʝ ʬʣʘʛʦʚ 
ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʜʘʥʥʦʤʫ ʫʩʣʦʚʠʶ. ɽʩʣʠ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʠʥʩʪʨʫʢʮʠʷ: 

- ʥʝ ʠʩʧʦʣʥʷʝʪʩʷ; 

- ʥʝ ʟʘʧʠʩʳʚʘʝʪ ʟʥʘʯʝʥʠʝ ʦʧʝʨʘʮʠʠ ʚ ʨʝʛʠʩʪʨ-ʧʦʣʫʯʘʪʝʣʴ; 

- ʥʝ ʚʣʠʷʝʪ ʥʘ ʬʣʘʛʠ; 

- ʥʝ ʛʝʥʝʨʠʨʫʝʪ ʠʩʢʣʶʯʝʥʠʡ. 
 
ʇʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʣʴʢʦ ʦʜʥʫ ʠʥʩʪʨʫʢʮʠʶ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ 

B<c> (Branch), ʛʜʝ <c> ʦʜʠʥ ʠʟ ʩʫʬʬʠʢʩʦʚ ʫʩʣʦʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ.  
ʅʠʞʝ ʚ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ: 

- ʬʣʘʛʠ ʫʩʣʦʚʠʡ; 

- ʩʫʬʬʠʢʩʳ ʫʩʣʦʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. 
 
ʌʣʘʛʠ ʫʩʣʦʚʠʡ 
ʈʝʛʠʩʪʨ ʩʦʩʪʦʷʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ APSR ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʬʣʘʛʠ: 

- N=1 ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʤʝʥʴʰʝ ʥʫʣʷ, 0 ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ; 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
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É ɸʆçʇʂʂ ʄʠʣʘʥʜʨè ʊʉʂʗ.431296.008Cʇ 68 

- Z=1 ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʝʟʫʣʴʪʘʪ ʨʘʚʝʥ ʥʫʣʶ, 0 ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ; 

- C=1 ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ ʚʦʟʥʠʢ ʧʝʨʝʥʦʩ, 0 ʚ ʧʨʦʪʠʚʥʦʤ 
ʩʣʫʯʘʝ; 

- V=1 ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ ʚʦʟʥʠʢʣʦ ʧʝʨʝʧʦʣʥʝʥʠʝ, 0 ʚ ʧʨʦ-
ʪʠʚʥʦʤ ʩʣʫʯʘʝ. 

 
ʇʝʨʝʥʦʩ ʚʦʟʥʠʢʘʝʪ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

- ʨʝʟʫʣʴʪʘʪ ʩʣʦʞʝʥʠʷ ʦʢʘʟʘʣʩʷ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʝʥ 2^32; 

- ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʪʘʥʠʷ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʝʥ ʥʫʣʶ; 

- ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʚʥʫʪʨʝʥʥʝʡ ʣʦʛʠʢʠ ʧʨʦʮʝʩʩʦʨʘ ʧʨʠ ʦʧʝʨʘʮʠʷʭ ʟʘʛʨʫʟʢʠ 
ʜʘʥʥʳʭ ʠ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

 
ʇʝʨʝʧʦʣʥʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʝʟʫʣʴʪʘʪ ʩʣʦʞʝʥʠʷ, ʚʳʯʠʪʘʥʠʷ ʠʣʠ 

ʩʨʘʚʥʝʥʠʷ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʝʥ 2^31, ʣʠʙʦ ʤʝʥʴʰʝ -2^31.  
ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʩʪʨʫʢʮʠʡ ʤʝʥʷʝʪ ʟʥʘʯʝʥʠʝ ʬʣʘʛʦʚ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʫ ʥʠʭ 

ʫʢʘʟʘʥ ʩʫʬʬʠʢʩ S. ʇʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʤ. ʚ ʦʧʠʩʘʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʢʦʤʘʥʜ. 
 
ʉʫʬʬʠʢʩʳ ʫʩʣʦʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ 
ɺ ʤʥʝʤʦʢʦʜʘʭ ʢʦʤʘʥʜ, ʜʦʧʫʩʢʘʶʱʠʭ ʫʩʣʦʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʫʢʘʟʘʥʠʷ ʥʝʦʙʷʟʘʪʝʣʴʥʦʛʦ ʢʦʜʘ ʫʩʣʦʚʠʷ. ɺ ʦʧʠʩʘʥʠʠ ʩʠʥʪʘʢʩʠʩʘ ʵʪʦ ʦʙʦʟʥʘʯʘʝʪʩʷ 
ʢʘʢ {cond}. 

ɽʩʣʠ ʢʦʜ ʫʩʣʦʚʠʷ ʫʢʘʟʘʥ, ʠʥʩʪʨʫʢʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʫʩʣʦʚʠʶ ʬʣʘʛʦʚ ʨʝʛʠʩʪʨʘ APSR. ʀʩʧʦʣʴʟʫʝʤʳʝ ʢʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 40. ʊʘʤ ʞʝ ʫʢʘʟʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʦʛʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʟʥʘʯʝʥʠʡ ʬʣʘʛʦʚ. 

ʋʩʣʦʚʥʳʝ ʢʦʤʘʥʜʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʝʪʚʣʝʥʠʡ 
ʚ ʧʨʦʛʨʘʤʤʝ. 

ʊʘʙʣʠʮʘ 43ï ʉʫʬʬʠʢʩʳ ʫʩʣʦʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ 

ʉʫʬʬʠʢʩ ʌʣʘʛʠ ɿʥʘʯʝʥʠʝ 

EQ Z = 1 ʈʘʚʝʥʩʪʚʦ 

NE  Z = 0  ʅʝʨʘʚʝʥʩʪʚʦ  

CS ʠʣʠ HS  C = 1  ɹʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ, ʙʝʟʟʥʘʢʦʚʦʝ ʩʨʘʚʥʝʥʠʝ 

CC ʠʣʠ LO C = 0 ʄʝʥʴʰʝ, ʙʝʟʟʥʘʢʦʚʦʝ ʩʨʘʚʥʝʥʠʝ  

MI  N = 1  ʄʝʥʴʰʝ ʥʫʣʷ 

PL  N = 0  ɹʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ ʥʫʣʶ 

VS  V = 1  ʇʝʨʝʧʦʣʥʝʥʠʝ 

VC  V = 0  ʅʝʪ ʧʝʨʝʧʦʣʥʝʥʠʷ 

HI  C = 1 and Z = 0  ɹʦʣʴʰʝ, ʙʝʟʟʥʘʢʦʚʦʝ ʩʨʘʚʥʝʥʠʝ 

LS  C = 0 or Z = 1  ʄʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ, ʙʝʟʟʥʘʢʦʚʦʝ ʩʨʘʚʥʝʥʠʝ 

GE  N = V  ɹʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ, ʟʥʘʢʦʚʦʝ ʩʨʘʚʥʝʥʠʝ 

LT  N != V  ʄʝʥʴʰʝ, ʟʥʘʢʦʚʦʝ ʩʨʘʚʥʝʥʠʝ 

GT  Z = 0 and N = V  ɹʦʣʴʰʝ, ʟʥʘʢʦʚʦʝ ʩʨʘʚʥʝʥʠʝ 

LE  Z = 1 and N != V  ʄʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ, ʟʥʘʢʦʚʦʝ ʩʨʘʚʥʝʥʠʝ 

AL  1 ɹʝʟʫʩʣʦʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ. 
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12.3 ʂʦʤʘʥʜʳ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ 
 

ʆʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʢʦʤʘʥʜʘʭ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʘʙʣʠʮʝ 44. 

ʊʘʙʣʠʮʘ 44ï ʂʦʤʘʥʜʳ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ 

ʄʥʝʤʦʢʦʜ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʉʪʨʘʥʠʮʘ  

ADR ɿʘʛʨʫʟʢʘ ʘʜʨʝʩʘ, ʟʘʜʘʥʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ  

LDM{mode} ɿʘʛʨʫʟʢʘ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ  

LDR{type} ɿʘʛʨʫʟʢʘ ʨʝʛʠʩʪʨʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʢʘʟʘʥʥʦʝ ʩʤʝʱʝʥʠʝ  

LDR{type} ɿʘʛʨʫʟʢʘ ʨʝʛʠʩʪʨʘ, ʩʤʝʱʝʥʠʝ ʚ ʨʝʛʠʩʪʨʝ  

LDR ɿʘʛʨʫʟʢʘ ʨʝʛʠʩʪʨʘ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʘʜʨʝʩʫ   

POP ʀʟʚʣʝʯʝʥʠʝ ʨʝʛʠʩʪʨʦʚ ʠʟ ʩʪʝʢʘ  

PUSH ɿʘʛʨʫʟʢʘ ʨʝʛʠʩʪʨʦʚ ʚ ʩʪʝʢ  

STM{mode} ʉʦʭʨʘʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ  

STR{type} ʉʦʭʨʘʥʝʥʠʝ ʨʝʛʠʩʪʨʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʢʘʟʘʥʥʦʝ ʩʤʝʱʝʥʠʝ  

STR{type} ʉʦʭʨʘʥʝʥʠʝ ʨʝʛʠʩʪʨʘ, ʩʤʝʱʝʥʠʝ ʚ ʨʝʛʠʩʪʨʝ  

 

12.3.1 ADR 
ɿʘʛʨʫʟʢʘ ʘʜʨʝʩʘ, ʟʘʜʘʥʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ. 
 

ʉʠʥʪʘʢʩʠʩ 
ADR Rd, label 
ʛʜʝ: 
Rd ï ʨʝʛʠʩʪʨ-ʧʦʣʫʯʘʪʝʣʴ. 
Label ï ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʘʜʨʝʩ, ʩʤ. çɸʜʨʝʩʘʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜè. 
 

ʆʧʠʩʘʥʠʝ 
ʀʥʩʪʨʫʢʮʠʷ ADR ʚʳʯʠʩʣʷʝʪ ʘʜʨʝʩ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ ʧʫʪʝʤ ʩʣʦʞʝʥʠʷ ʪʝʢʫʱʝʛʦ 

ʟʥʘʯʝʥʠʷ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ PC ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʜʘʥʥʦʛʦ ʩʤʝʱʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ 
ʟʘʧʠʩʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪ ʚ ʨʝʛʠʩʪʨ-ʧʦʣʫʯʘʪʝʣʴ.  

ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʜʨʝʩʘʮʠʠ ʢʦʜ ʢʦʤʘʥʜʳ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʝ 
ʨʘʟʤʝʱʝʥʠʷ ʚ ʬʠʟʠʯʝʩʢʦʡ ʧʘʤʷʪʠ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ADR ʘʜʨʝʩʘ ʧʝʨʝʭʦʜʘ ʜʣʷ ʢʦʤʘʥʜ BX ʠʣʠ BLX 
ʧʨʦʛʨʘʤʤʠʩʪʫ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʙʠʪ [0] ʬʦʨʤʠʨʫʝʤʦʛʦ ʘʜʨʝʩʘ ʫʩʪʘʥʦʚʣʝʥ ʚ 1. 

ɿʥʘʯʝʥʠʷ ʩʤʝʱʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ PC ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 0é1020.  
 

ʆʛʨʘʥʠʯʝʥʠʷ 
ɺ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʘ Rd ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ SP ʠ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ 

PC. 
 
ʌʣʘʛʠ 
ɼʘʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʬʣʘʛʦʚ. 
 
ʇʨʠʤʝʨʳ 
ADR R1, TextMessage  ; ɿʘʛʨʫʟʠʪʴ ʘʜʨʝʩ ʧʦʟʠʮʠʠ, ʫʢʘʟʘʥʥʳʡ  
    ; ʤʝʪʢʦʡ TextMessage, ʚ ʨʝʛʠʩʪʨ R1 
 

12.3.2 LDR ʠ STR, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʜʘʥʥʦʝ ʩʤʝʱʝʥʠʝ 
 

ɿʘʛʨʫʟʢʘ ʠʣʠ ʩʦʭʨʘʥʝʥʠʝ ʨʝʛʠʩʪʨʘ ʚ ʨʝʞʠʤʝ ʘʜʨʝʩʘʮʠʠ ʩʦ ʩʤʝʱʝʥʠʝʤ, ʧʨʝ-
ʠʥʜʝʢʩʠʨʦʚʘʥʠʝʤ ʠʣʠ ʧʦʩʪ-ʠʥʜʝʢʩʠʨʦʚʘʥʠʝʤ. 

 
ʉʠʥʪʘʢʩʠʩ 
op{type} Rt, [Rn {, #offset}]  ; ʘʜʨʝʩʘʮʠʷ ʩʦ ʩʤʝʱʝʥʠʝʤ 
op{type} Rt, [Rn, #offset]!  ; ʧʨʝ-ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ 
op{type} Rt, [Rn], #offset   ; ʧʦʩʪ-ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ 
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opD Rt, Rt2, [Rn {, #offset}]  ; ʘʜʨʝʩʘʮʠʷ ʩʦ ʩʤʝʱʝʥʠʝʤ, ʜʚʦʡʥʦʝ ʩʣʦʚʦ 
opD Rt, Rt2, [Rn, #offset]!  ; ʧʨʝ-ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ, ʜʚʦʡʥʦʝ ʩʣʦʚʦ 
opD Rt, Rt2, [Rn], #offset   ; ʧʦʩʪ-ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ, ʜʚʦʡʥʦʝ ʩʣʦʚʦ 
 

ʛʜʝ: 
op ï ʦʜʠʥ ʠʟ ʢʦʜʦʚ ʦʧʝʨʘʮʠʡ: 

- LDR ʟʘʛʨʫʟʠʪʴ ʨʝʛʠʩʪʨ. 

- STR ʩʦʭʨʘʥʠʪʴ ʨʝʛʠʩʪʨ. 
 

Type ï ʦʜʠʥ ʠʟ ʩʫʬʬʠʢʩʦʚ ʨʘʟʤʝʨʘ ʜʘʥʥʳʭ: 

- B ï ʙʘʡʪ ʙʝʟ ʟʥʘʢʘ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʩʪʘʨʰʠʝ ʙʘʡʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʫʣʴ. 

- SB ï ʙʘʡʪ ʩʦ ʟʥʘʢʦʤ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʢʦʚʦʛʦ ʙʠʪʘ 
ʚ ʩʪʘʨʰʠʝ ʙʘʡʪʳ (ʪʦʣʴʢʦ LDR). 

- H ï ʙʝʟʟʥʘʢʦʚʦʝ ʧʦʣʫʩʣʦʚʦ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʩʪʘʨʰʠʝ ʙʘʡʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ 
ʥʫʣʴ. 

- SH ï ʧʦʣʫʩʣʦʚʦ ʩʦ ʟʥʘʢʦʤ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʟʥʘʢʦʚʦʛʦ ʙʠʪʘ ʚ ʩʪʘʨʰʠʝ ʙʘʡʪʳ (ʪʦʣʴʢʦ LDR). 

- ʙʝʟ ʩʫʬʬʠʢʩʘ ï 32-ʨʘʟʨʷʜʥʦʝ ʩʣʦʚʦ. 
 

Rt ï ʨʝʛʠʩʪʨ, ʚ ʢʦʪʦʨʳʡ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʟʘʛʨʫʟʢʘ ʠʣʠ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 
ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʭʨʘʥʝʥʦ. 

Rn ï ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ ʙʘʟʦʚʳʡ ʘʜʨʝʩ ʧʘʤʷʪʠ. 
Offset ï ʩʤʝʱʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ ʘʜʨʝʩʘ Rn. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʤʝʱʝʥʠʝ ʥʝ 

ʫʢʘʟʘʥʦ, ʦʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ. 
Rt2 ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʛʠʩʪʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʜʚʫʭʩʣʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʯʪʝʥʠʷ 

ʠʣʠ ʟʘʧʠʩʠ. 
 
ʆʧʠʩʘʥʠʝ 
LDR ï ʟʘʛʨʫʞʘʝʪ ʦʜʠʥ ʠʣʠ ʜʚʘ ʨʝʛʠʩʪʨʘ ʟʥʘʯʝʥʠʝʤ ʠʟ ʧʘʤʷʪʠ. 
STR ï ʩʦʭʨʘʥʷʝʪ ʟʥʘʯʝʥʠʝ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʨʝʛʠʩʪʨʦʚ ʚ ʧʘʤʷʪʴ. 
 
ʀʥʩʪʨʫʢʮʠʠ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʜʘʥʥʳʤ ʩʤʝʱʝʥʠʝʤ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ 

ʦʜʥʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʦʚ ʘʜʨʝʩʘʮʠʠ: 
 
ɸʜʨʝʩʘʮʠʷ ʩʦ ʩʤʝʱʝʥʠʝʤ 
ɿʥʘʯʝʥʠʝ ʩʤʝʱʝʥʠʷ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʠʣʠ ʚʳʯʠʪʘʝʪʩʷ ʠʟ ʩʦʜʝʨʞʠʤʦʛʦ ʨʝʛʠʩʪʨʘ Rn. 

ʈʝʟʫʣʴʪʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʘ ʘʜʨʝʩʘ ʯʪʝʥʠʷ ʠʣʠ ʟʘʧʠʩʠ. ɿʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ Rn 
ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ.  

ʉʠʥʪʘʢʩʠʩ ʟʘʜʘʥʠʷ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ: [Rn, #offset]. 
 
ɸʜʨʝʩʘʮʠʷ ʩ ʧʨʝ-ʠʥʜʝʢʩʠʨʦʚʘʥʠʝʤ 
ɿʥʘʯʝʥʠʝ ʩʤʝʱʝʥʠʷ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʠʣʠ ʚʳʯʠʪʘʝʪʩʷ ʠʟ ʩʦʜʝʨʞʠʤʦʛʦ ʨʝʛʠʩʪʨʘ Rn. 

ʈʝʟʫʣʴʪʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʘ ʘʜʨʝʩʘ ʯʪʝʥʠʷ ʠʣʠ ʟʘʧʠʩʠ, ʘ ʪʘʢʞʝ ʟʘʧʠʩʳʚʘʝʪʩʷ 
ʦʙʨʘʪʥʦ ʚ ʨʝʛʠʩʪʨ Rn.  

ʉʠʥʪʘʢʩʠʩ ʟʘʜʘʥʠʷ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ: [Rn, #offset]! . 
 
ɸʜʨʝʩʘʮʠʷ ʩ ʧʦʩʪ-ʠʥʜʝʢʩʠʨʦʚʘʥʠʝʤ 
ʉʦʜʝʨʞʠʤʦʝ ʨʝʛʠʩʪʨʘ Rn ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʘ ʘʜʨʝʩʘ ʯʪʝʥʠʷ ʠʣʠ ʟʘʧʠʩʠ. 

ɿʥʘʯʝʥʠʝ ʩʤʝʱʝʥʠʷ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʠʣʠ ʚʳʯʠʪʘʝʪʩʷ ʠʟ ʩʦʜʝʨʞʠʤʦʛʦ ʨʝʛʠʩʪʨʘ Rn, ʧʦʩʣʝ ʯʝʛʦ 
ʟʘʧʠʩʳʚʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʨʝʛʠʩʪʨ Rn.  

ʉʠʥʪʘʢʩʠʩ ʟʘʜʘʥʠʷ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ: [Rn], #offset . 
ɿʘʛʨʫʞʘʝʤʦʝ ʠʣʠ ʩʦʭʨʘʥʷʝʤʦʝ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʙʘʡʪʦʤ, ʧʦʣʫʩʣʦʚʦʤ, ʩʣʦʚʦʤ 

ʠʣʠ ʜʚʦʡʥʳʤ ʩʣʦʚʦʤ. ɹʘʡʪʳ ʠ ʧʦʣʫʩʣʦʚʘ ʤʦʛʫʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʢʘʢ ʯʠʩʣʘ ʩʦ ʟʥʘʢʦʤ ʠʣʠ 
ʙʝʟ ʟʥʘʢʘ. ʉʤ. ñɺʳʨʘʚʥʠʚʘʥʠʝ ʘʜʨʝʩʦʚò.  

ʊʘʙʣʠʮʘ 45 ʧʦʢʘʟʳʚʘʝʪ ʜʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʩʤʝʱʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 
ʘʜʨʝʩʘʮʠʠ. 
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ʊʘʙʣʠʮʘ 45ï ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʩʤʝʱʝʥʠʷ 

ʊʠʧ ʠʥʩʪʨʫʢʮʠʠ ʉʤʝʱʝʥʠʝ ʇʨʝ-ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ ʇʦʩʪ-ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ 

ʉʣʦʚʦ, ʧʦʣʫʩʣʦʚʦ, ʙʘʡʪ ʆʪ 0 ʜʦ 124 ʦʪ 0 ʜʦ 124 ʦʪ 0 ʜʦ 124 

ɼʚʦʡʥʦʝ ʩʣʦʚʦ ɿʥʘʯʝʥʠʷ, ʢʨʘʪʥʳʝ 4-ʤ, ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1020 

 
ʆʛʨʘʥʠʯʝʥʠʷ 
ɼʣʷ ʢʦʤʘʥʜ ʟʘʛʨʫʟʢʠ ʨʝʛʠʩʪʨʦʚ: 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ Rt ʨʝʛʠʩʪʨʳ PC ʠ SP ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʢʦʤʘʥʜʘʭ ʟʘʛʨʫʟʢʠ 
ʩʣʦʚʘ; 

- ʧʨʠ ʟʘʛʨʫʟʢʝ ʜʚʦʡʥʳʭ ʩʣʦʚ ʨʝʛʠʩʪʨʳ Rt ʠ Rt2 ʥʝ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ; 

- ʚ ʨʝʞʠʤʘʭ ʘʜʨʝʩʘʮʠʠ ʩ ʧʨʝ- ʠ ʧʦʩʪ-ʠʥʜʝʢʩʠʨʦʚʘʥʠʝʤ ʨʝʛʠʩʪʨ Rn ʥʝ ʜʦʣʞʝʥ 
ʩʦʚʧʘʜʘʪʴ ʩ ʨʝʛʠʩʪʨʘʤʠ Rt ʠʣʠ Rt2. 

 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʢʦʤʘʥʜʝ ʟʘʛʨʫʟʢʠ ʩʣʦʚʘ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʘ Rt ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʯʝʪʯʠʢ 

ʢʦʤʘʥʜ PC: 

- ʙʠʪ [0] ʟʘʛʨʫʞʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 1; 

- ʧʝʨʝʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʘʜʨʝʩʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʟʥʘʯʝʥʠʶ ʙʠʪʘ 
[0] ʚ 0. 

 
ɼʣʷ ʢʦʤʘʥʜ ʩʦʭʨʘʥʝʥʠʷ ʨʝʛʠʩʪʨʦʚ: 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ Rt ʨʝʛʠʩʪʨʳ SP ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʢʦʤʘʥʜʘʭ ʟʘʧʠʩʠ ʩʣʦʚʘ; 

- ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʦʚ Rt ʠ Rn ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ PC; 

- ʚ ʨʝʞʠʤʘʭ ʘʜʨʝʩʘʮʠʠ ʩ ʧʨʝ- ʠ ʧʦʩʪ-ʠʥʜʝʢʩʠʨʦʚʘʥʠʝʤ ʨʝʛʠʩʪʨ Rn ʥʝ ʜʦʣʞʝʥ 
ʩʦʚʧʘʜʘʪʴ ʩ ʨʝʛʠʩʪʨʘʤʠ Rt ʠʣʠ Rt2. 

 
ʌʣʘʛʠ 
ɼʘʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʬʣʘʛʦʚ. 
 
ʇʨʠʤʝʨʳ 
LDR R5, [R7]  ; ɿʘʛʨʫʟʢʘ ʨʝʛʠʩʪʨʘ R5 ʠʟ ʷʯʝʡʢʠ ʧʦ ʘʜʨʝʩʫ, 
    ; ʩʦʜʝʨʞʘʱʝʤʫʩʷ ʚ R7. 
STR R2, [R7,#const-struc]  ; const-struc ï ʚʳʨʘʞʝʥʠʝ ʩ ʧʦʩʪʦʷʥʥʳʤ ʟʥʘʯʝʥʠʝʤ,  
    ; ʣʝʞʘʱʠʤ ʚ ʜʠʘʧʘʟʦʥʝ 0-124. 
STRH R3, [R4], #4  ; ɿʘʧʠʩʘʪʴ ʩʦʜʝʨʞʠʤʦʝ R3, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʝ ʢʘʢ 
    ; ʧʦʣʫʩʣʦʚʦ, ʧʦ ʘʜʨʝʩʫ, ʩʦʜʝʨʞʘʱʝʤʫʩʷ ʚ R4, ʧʦʩʣʝ ʯʝʛʦ 
    ; ʫʚʝʣʠʯʠʪʴ R4 ʥʘ 4 
 

12.3.3 LDR ʠ STR, ʩʤʝʱʝʥʠʝ ʟʘʜʘʥʦ ʚ ʨʝʛʠʩʪʨʝ 
ɿʘʛʨʫʟʢʘ ʠʣʠ ʩʦʭʨʘʥʝʥʠʝ ʨʝʛʠʩʪʨʘ ʚ ʨʝʞʠʤʝ ʘʜʨʝʩʘʮʠʠ ʩʦ ʩʤʝʱʝʥʠʝʤ, ʟʘʜʘʥʥʳʤ ʚ 

ʨʝʛʠʩʪʨʝ. 
 
ʉʠʥʪʘʢʩʠʩ 
op{type} Rt, [Rn, Rm {, LSL #n}] 
 
ʛʜʝ: 
op ï ʦʜʠʥ ʠʟ ʢʦʜʦʚ ʦʧʝʨʘʮʠʡ: 

- LDR ʟʘʛʨʫʟʠʪʴ ʨʝʛʠʩʪʨ. 

- STR ʩʦʭʨʘʥʠʪʴ ʨʝʛʠʩʪʨ. 
 
Type ï ʦʜʠʥ ʠʟ ʩʫʬʬʠʢʩʦʚ ʨʘʟʤʝʨʘ ʜʘʥʥʳʭ: 

- B ï ʙʘʡʪ ʙʝʟ ʟʥʘʢʘ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʩʪʘʨʰʠʝ ʙʘʡʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʫʣʴ. 

- SB ï ʙʘʡʪ ʩʦ ʟʥʘʢʦʤ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʢʦʚʦʛʦ ʙʠʪʘ 
ʚ ʩʪʘʨʰʠʝ ʙʘʡʪʳ (ʪʦʣʴʢʦ LDR). 
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- H ï ʙʝʟʟʥʘʢʦʚʦʝ ʧʦʣʫʩʣʦʚʦ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʩʪʘʨʰʠʝ ʙʘʡʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ 
ʥʫʣʴ. 

- SH ï ʧʦʣʫʩʣʦʚʦ ʩʦ ʟʥʘʢʦʤ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʟʥʘʢʦʚʦʛʦ ʙʠʪʘ ʚ ʩʪʘʨʰʠʝ ʙʘʡʪʳ (ʪʦʣʴʢʦ LDR). 

- ʙʝʟ ʩʫʬʬʠʢʩʘ ï 32-ʨʘʟʨʷʜʥʦʝ ʩʣʦʚʦ. 
 
Rt ï ʨʝʛʠʩʪʨ, ʚ ʢʦʪʦʨʳʡ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʟʘʛʨʫʟʢʘ ʠʣʠ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʭʨʘʥʝʥʦ. 
Rn ï ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ ʙʘʟʦʚʳʡ ʘʜʨʝʩ ʧʘʤʷʪʠ. 
Rm ï ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ ʩʤʝʱʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ ʘʜʨʝʩʘ. 
LSL #n ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʩʜʚʠʛʘ, ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 3. 
 
ʆʧʠʩʘʥʠʝ 
LDR ï ʟʘʛʨʫʞʘʝʪ ʨʝʛʠʩʪʨʘ ʟʥʘʯʝʥʠʝʤ ʠʟ ʧʘʤʷʪʠ. 
STR ï ʩʦʭʨʘʥʷʝʪ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ ʚ ʧʘʤʷʪʠ. 
 
ɸʜʨʝʩ ʦʙʣʘʩʪʠ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʙʨʘʱʝʥʠʝ, ʚʳʯʠʩʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʷ ʙʘʟʦʚʦʛʦ ʘʜʨʝʩʘ ʚ ʨʝʛʠʩʪʨʝ Rn ʠ ʩʤʝʱʝʥʠʷ. ʉʤʝʱʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʟʥʘʯʝʥʠʝʤ ʨʝʛʠʩʪʨʘ Rm ʠ ʧʘʨʘʤʝʪʨʦʤ ʩʜʚʠʛʘ ʚʣʝʚʦ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʨʝʛʠʩʪʨʘ. 

ʉʯʠʪʳʚʘʝʤʦʝ ʠʣʠ ʟʘʧʠʩʳʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʤʝʨ ʙʘʡʪʘ, ʧʦʣʫʩʣʦʚʘ ʠʣʠ 
ʩʣʦʚʘ. ʇʨʠ ʟʘʛʨʫʟʢʝ ʜʘʥʥʳʭ ʠʟ ʧʘʤʷʪʠ ʙʘʡʪʳ ʠ ʧʦʣʫʩʣʦʚʘ ʤʦʛʫʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʣʠʙʦ 
ʢʘʢ ʯʠʩʣʘ ʩʦ ʟʥʘʢʦʤ, ʣʠʙʦ ʢʘʢ ʙʝʟʟʥʘʢʦʚʳʝ. ʉʤ. ñɺʳʨʘʚʥʠʚʘʥʠʝ ʘʜʨʝʩʦʚò.  

 
ʆʛʨʘʥʠʯʝʥʠʷ 
ɼʣʷ ʜʘʥʥʳʭ ʢʦʤʘʥʜ: 

- Rn ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʯʝʪʯʠʢʦʤ ʢʦʤʘʥʜ PC; 

- Rm ʥʝ ʤʦʞʝʪ ʙʳʪʴ SP ʠʣʠ PC; 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ Rt ʨʝʛʠʩʪʨ SP ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʢʦʤʘʥʜʘʭ ʯʪʝʥʠʷ ʠ 
ʟʘʧʠʩʠ ʩʣʦʚʘ; 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ Rt ʨʝʛʠʩʪʨ PC ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʢʦʤʘʥʜʘʭ ʯʪʝʥʠʷ ʩʣʦʚʘ; 
 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʢʦʤʘʥʜʝ ʟʘʛʨʫʟʢʠ ʩʣʦʚʘ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʘ Rt ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʯʝʪʯʠʢ 

ʢʦʤʘʥʜ PC. ɹʠʪ [0] ʟʘʛʨʫʞʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 1, ʧʝʨʝʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ 
ʵʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʳʨʦʚʥʝʥʥʦʤʫ ʧʦ ʛʨʘʥʠʮʝ ʧʦʣʫʩʣʦʚʘ ʘʜʨʝʩʫ. 

 
ʌʣʘʛʠ 
ɼʘʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʬʣʘʛʦʚ. 
 
ʇʨʠʤʝʨʳ 
STR R0, [R5, R1]  ;ɿʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ R0 ʧʦ ʘʜʨʝʩʫ, ʨʘʚʥʦʤʫ ʩʫʤʤʝ 

;R5 ʠ R1 
LDRSB R0, [R5, R1, LSL #1]  ; ʉʯʠʪʘʪʴ ʙʘʡʪ ʧʦ ʘʜʨʝʩʫ, ʨʘʚʥʦʤʫ ʩʫʤʤʝ R5 ʠ 

;R1, ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ ʜʚʘ, ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ 
;ʟʥʘʯʝʥʠʝ ʟʥʘʢʦʚʦʛʦ ʙʠʪʘ ʥʘ ʩʪʘʨʰʠʝ ʟʥʘʯʘʱʠʝ 
;ʙʘʡʪʳ ʩʣʦʚʘ, ʟʘʛʨʫʟʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʨʝʛʠʩʪʨ R0 

STR R0, [R1, R2, LSL #2]  ;ʉʦʭʨʘʥʠʪʴ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ R0 ʧʦ ʘʜʨʝʩʫ, 
;ʨʘʚʥʦʤʫ R1+4*R2 
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12.3.4 LDR, ʘʜʨʝʩʘʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ PC 
 

ɿʘʛʨʫʟʢʘ ʨʝʛʠʩʪʨʘ ʠʟ ʧʘʤʷʪʠ. 
 

ʉʠʥʪʘʢʩʠʩ 
LDR{type}Rt, label 
 

ʛʜʝ: 
type ï ʦʜʠʥ ʠʟ ʩʫʬʬʠʢʩʦʚ ʨʘʟʤʝʨʘ ʜʘʥʥʳʭ: 

- B ï ʙʘʡʪ ʙʝʟ ʟʥʘʢʘ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʩʪʘʨʰʠʝ ʙʘʡʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʫʣʴ. 

- SB ï ʙʘʡʪ ʩʦ ʟʥʘʢʦʤ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʢʦʚʦʛʦ ʙʠʪʘ ʚ 
ʩʪʘʨʰʠʝ ʙʘʡʪʳ (ʪʦʣʴʢʦ LDR). 

- H ï ʙʝʟʟʥʘʢʦʚʦʝ ʧʦʣʫʩʣʦʚʦ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʩʪʘʨʰʠʝ ʙʘʡʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʫʣʴ. 

- SH ï ʧʦʣʫʩʣʦʚʦ ʩʦ ʟʥʘʢʦʤ, ʧʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʢʦʚʦʛʦ 
ʙʠʪʘ ʚ ʩʪʘʨʰʠʝ ʙʘʡʪʳ (ʪʦʣʴʢʦ LDR). 

- ʙʝʟ ʩʫʬʬʠʢʩʘ ï 32-ʨʘʟʨʷʜʥʦʝ ʩʣʦʚʦ. 
 

Rt ï ʨʝʛʠʩʪʨ, ʚ ʢʦʪʦʨʳʡ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʟʘʛʨʫʟʢʘ. 
Rt2 ï ʚʪʦʨʦʡ ʨʝʛʠʩʪʨ, ʚ ʢʦʪʦʨʳʡ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʟʘʛʨʫʟʢʘ. 
Label ï ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʘʜʨʝʩ, ʩʤ. çɸʜʨʝʩʘʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜè. 
 

ʆʧʠʩʘʥʠʝ 
LDR ï ʟʘʛʨʫʞʘʝʪ ʨʝʛʠʩʪʨʘ ʟʥʘʯʝʥʠʝʤ ʠʟ ʧʘʤʷʪʠ ʩ ʘʜʨʝʩʦʤ, ʟʘʜʘʥʥʳʤ ʚ ʚʠʜʝ ʤʝʪʢʠ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ PC. 
ʉʯʠʪʳʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʤʝʨ ʙʘʡʪʘ, ʧʦʣʫʩʣʦʚʘ ʠʣʠ ʩʣʦʚʘ. ʇʨʠ 

ʟʘʛʨʫʟʢʝ ʜʘʥʥʳʭ ʠʟ ʧʘʤʷʪʠ ʙʘʡʪʳ ʠ ʧʦʣʫʩʣʦʚʘ ʤʦʛʫʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʣʠʙʦ ʢʘʢ ʯʠʩʣʘ ʩʦ 
ʟʥʘʢʦʤ, ʣʠʙʦ ʢʘʢ ʙʝʟʟʥʘʢʦʚʳʝ. ʉʤ. ñɺʳʨʘʚʥʠʚʘʥʠʝ ʘʜʨʝʩʦʚò.  

ʄʝʪʢʘ ʜʦʣʞʥʘ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʪʝʢʫʱʝʡ ʠʥʩʪʨʫʢʮʠʠ. 
ʊʘʙʣʠʮʘ 46 ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʤʝʱʝʥʠʡ ʤʝʞʜʫ ʤʝʪʢʦʡ ʜʘʥʥʳʭ ʠ ʪʝʢʫʱʠʤ 
ʟʥʘʯʝʥʠʝʤ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ. 

ʊʘʙʣʠʮʘ 46ï ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʩʤʝʱʝʥʠʷ 

ʊʠʧ ʠʥʩʪʨʫʢʮʠʠ ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʩʤʝʱʝʥʠʷ 

ʉʣʦʚʦ, ʧʦʣʫʩʣʦʚʦ ʩʦ ʟʥʘʢʦʤ ʠʣʠ ʙʝʟ ʟʥʘʢʘ, ʙʘʡʪ ʩʦ 
ʟʥʘʢʦʤ ʠʣʠ ʙʝʟ ʟʥʘʢʘ 

ʦʪ 0 ʜʦ 124 

ɼʚʦʡʥʦʝ ʩʣʦʚʦ ʦʪ 0 ʜʦ 1020 

 

ʆʛʨʘʥʠʯʝʥʠʷ 
ɺ ʜʘʥʥʦʡ ʠʥʩʪʨʫʢʮʠʠ: 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ Rt ʨʝʛʠʩʪʨʳ PC ʠʣʠ SP ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʢʦʤʘʥʜʘʭ 
ʯʪʝʥʠʷ ʩʣʦʚʘ; 

- ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ Rt2 ʨʝʛʠʩʪʨʳ PC ʠ SP; 

- ʧʨʠ ʟʘʛʨʫʟʢʝ ʜʚʦʡʥʳʭ ʩʣʦʚ ʨʝʛʠʩʪʨʳ Rt ʠ Rt2 ʥʝ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ. 
 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʢʦʤʘʥʜʝ ʟʘʛʨʫʟʢʠ ʩʣʦʚʘ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʘ Rt ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʯʝʪʯʠʢ 
ʢʦʤʘʥʜ PC. ɹʠʪ [0] ʟʘʛʨʫʞʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 1, ʧʝʨʝʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ 
ʵʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʳʨʦʚʥʝʥʥʦʤʫ ʧʦ ʛʨʘʥʠʮʝ ʧʦʣʫʩʣʦʚʘ ʘʜʨʝʩʫ; 

 

ʌʣʘʛʠ 
ɼʘʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʬʣʘʛʦʚ. 
 

ʇʨʠʤʝʨʳ 
LDR R0, LookUpTable  ; ɿʘʛʨʫʟʠʪʴ R0 ʩʣʦʚʦʤ ʜʘʥʥʳʭ ʧʦ ʘʜʨʝʩʫ  
    ; ʩ ʤʝʪʢʦʡ LookUpTable 
LDRSB R7, localdata  ; ɿʘʛʨʫʟʠʪʴ ʙʘʡʪ ʜʘʥʥʳʭ ʧʦ ʘʜʨʝʩʫ ʩ ʤʝʪʢʦʡ localdata, 
    ; ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʟʥʘʯʝʥʠʝ ʟʥʘʢʦʚʦʛʦ ʙʠʪʘ ʚ ʩʪʘʨʰʠʝ 
    ; ʙʘʡʪʳ ʩʣʦʚʘ ʜʘʥʥʳʭ, ʩʦʭʨʘʥʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚ R7 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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12.3.5 LDM ʠ STM 
 
ɿʘʛʨʫʟʢʘ ʠʣʠ ʩʦʭʨʘʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʨʝʛʠʩʪʨʦʚ. 
 
ʉʠʥʪʘʢʩʠʩ 
op{addr_mode} Rn!, reglist 
ʛʜʝ: 
op ï ʦʜʠʥ ʠʟ ʢʦʜʦʚ ʦʧʝʨʘʮʠʡ: 

- LDM ʟʘʛʨʫʟʠʪʴ ʤʥʦʞʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ. 

- STM ʩʦʭʨʘʥʠʪʴ ʤʥʦʞʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ. 
Addr_mode ï ʦʜʠʥ ʠʟ ʨʝʞʠʤʦʚ ʘʜʨʝʩʘʮʠʠ: 

- IA ï ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʜʨʝʩʘ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʜʦʩʪʫʧʘ. ʕʪʦʪ ʨʝʞʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ 
ʫʤʦʣʯʘʥʠʶ. 

- EA ï ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʜʨʝʩʘ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʜʦʩʪʫʧʘ (ʪʦʣʴʢʦ ʜʣʷ STM). 

- FD ï ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʜʨʝʩʘ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʜʦʩʪʫʧʘ (ʪʦʣʴʢʦ ʜʣʷ LDM). 
 
Rn ï ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ ʙʘʟʦʚʳʡ ʘʜʨʝʩ ʧʘʤʷʪʠ. 
! ï ʦʙʷʟʘʪʝʣʴʥʳʡ ʩʫʬʬʠʢʩ ʦʙʨʘʪʥʦʡ ʟʘʧʠʩʠ ʟʥʘʯʝʥʠʷ ʙʘʟʦʚʦʛʦ ʨʝʛʠʩʪʨʘ. ɺ ʩʣʫʯʘʝ 

ʝʩʣʠ ʦʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʢʦʤʘʥʜʝ, ʧʦʩʣʝʜʥʠʡ ʘʜʨʝʩ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʜʦʩʪʫʧ, 
ʙʫʜʝʪ ʟʘʧʠʩʘʥ ʦʙʨʘʪʥʦ ʚ ʨʝʛʠʩʪʨ Rn. 

Reglist ï ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʬʠʛʫʨʥʳʝ ʩʢʦʙʢʠ ʩʧʠʩʦʢ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʨʝʛʠʩʪʨʦʚ, 
ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʠʣʠ ʩʯʠʪʘʥʳ. ɺ ʩʧʠʩʢʝ ʤʦʞʥʦ ʫʢʘʟʳʚʘʪʴ ʜʠʘʧʘʟʦʥ ʥʦʤʝʨʦʚ 
ʨʝʛʠʩʪʨʦʚ. ʅʘʯʘʣʴʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʨʝʛʠʩʪʨ ʜʠʘʧʘʟʦʥʘ ʨʘʟʜʝʣʝʥʳ ʟʥʘʢʦʤ ç-è. ʕʣʝʤʝʥʪʳ 
ʩʧʠʩʢʘ (ʦʪʜʝʣʴʥʳʝ ʨʝʛʠʩʪʨʳ ʠʣʠ ʜʠʘʧʘʟʦʥʳ) ʨʘʟʜʝʣʷʶʪʩʷ ʟʘʧʷʪʳʤʠ. ʉʤ. çʇʨʠʤʝʨʳè. 

ʄʥʝʤʦʢʦʜ LDMFD ʠ LDMIA ï ʵʪʦ ʧʩʝʚʜʦʢʦʤʘʥʜʳ LDM. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʘʥʜʳ 
LDMFD ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʚʣʝʯʝʥʠʝʤ ʜʘʥʥʳʭ ʠʟ ʧʦʣʥʦʛʦ ʥʠʩʭʦʜʷʱʝʛʦ ʩʪʝʢʘ, ʩ ʫʢʘʟʘʪʝʣʝʤ ʥʘ 
ʧʦʩʣʝʜʥʠʡ ʟʘʛʨʫʞʝʥʥʳʡ ʵʣʝʤʝʥʪ (Full Descending stack). 

ʄʥʝʤʦʢʦʜ STMEA ʠ STMIA ï ʵʪʦ ʧʩʝʚʜʦʢʦʤʘʥʳ STM. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʘʥʜʳ STMEA 
ʦʙʫʩʣʦʚʣʝʥʦ ʩʦʭʨʘʥʝʥʠʝʤ ʜʘʥʥʳʭ ʚ ʧʫʩʪʦʡ ʚʦʩʭʦʜʷʱʠʡ ʩʪʝʢ, ʩ ʫʢʘʟʘʪʝʣʝʤ ʥʘ ʧʦʩʣʝʜʥʶʶ 
ʩʚʦʙʦʜʥʫʶ ʷʯʝʡʢʫ (Empty Ascending stack). 

 
ʆʧʠʩʘʥʠʝ 
ʀʥʩʪʨʫʢʮʠʠ LDM ʦʩʫʱʝʩʪʚʣʷʶʪ ʟʘʛʨʫʟʢʫ ʨʝʛʠʩʪʨʦʚ ʠʟ ʩʧʠʩʢʘ reglist ʟʥʘʯʝʥʠʷʤʠ ʩʣʦʚ 

ʜʘʥʥʳʭ ʠʟ ʧʘʤʷʪʠ ʩ ʙʘʟʦʚʳʤ ʘʜʨʝʩʦʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʨʝʛʠʩʪʨʝ Rn. 
ʀʥʩʪʨʫʢʮʠʠ STM ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʦʭʨʘʥʝʥʠʝ ʩʣʦʚ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʝʛʠʩʪʨʘʭ 

ʠʟ ʩʧʠʩʢʘ reglist, ʚ ʧʘʤʷʪʴ ʩ ʙʘʟʦʚʳʤ ʘʜʨʝʩʦʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʨʝʛʠʩʪʨʝ Rn. 
ʂʦʤʘʥʜʳ LDM, LDMIA, LDMFD, STM, STMIA ʠ STMEA ʜʣʷ ʜʦʩʪʫʧʘ ʠʩʧʦʣʴʟʫʶʪ ʘʜʨʝʩʘ 

ʧʘʤʷʪʠ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ Rn ʜʦ Rn+4*(n-1), ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ ʚ ʩʧʠʩʢʝ reglist. 
ɼʦʩʪʫʧ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʦʨʷʜʢʝ ʫʚʝʣʠʯʝʥʠʷ ʥʦʤʝʨʘ ʨʝʛʠʩʪʨʘ, ʧʨʠ ʵʪʦʤ ʨʝʛʠʩʪʨ ʩ 
ʥʘʠʤʝʥʴʰʠʤ ʥʦʤʝʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʤʝʥʴʰʝʤʫ ʘʜʨʝʩʫ ʧʘʤʷʪʠ, ʘ ʨʝʛʠʩʪʨ ʩ ʥʘʠʙʦʣʴʰʠʤ 
ʥʦʤʝʨʦʤ ï ʥʘʠʙʦʣʴʰʝʤʫ ʘʜʨʝʩʫ. ɿʥʘʯʝʥʠʝ Rn+4*(n-1) ʟʘʧʠʩʳʚʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʨʝʛʠʩʪʨ Rn. 

 
ʆʛʨʘʥʠʯʝʥʠʷ 
ɺ ʦʧʠʩʳʚʘʝʤʳʭ ʚ ʨʘʟʜʝʣʝ ʢʦʤʘʥʜʘʭ: 

- ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʘ Rn ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ PC; 

- ʩʧʠʩʦʢ ʨʝʛʠʩʪʨʦʚ reglist ʥʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ SP; 

- ʚ ʣʶʙʦʡ ʠʥʩʪʨʫʢʮʠʠ STM ʚ ʩʧʠʩʢʝ ʨʝʛʠʩʪʨʦʚ reglist ʥʝʣʴʟʷ ʫʢʘʟʳʚʘʪʴ PC; 

- ʚ ʣʶʙʦʡ ʠʥʩʪʨʫʢʮʠʠ LDM ʚ reglist ʥʝʣʴʟʷ ʫʢʘʟʳʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ PC ʠ LR; 
 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʠʥʩʪʨʫʢʮʠʷ LDM ʩʦʜʝʨʞʠʪ ʚ ʩʧʠʩʢʝ reglist ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ PC. ɹʠʪ [0] 

ʟʘʛʨʫʞʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 1, ʧʝʨʝʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʵʪʦʤ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʳʨʦʚʥʝʥʥʦʤʫ ʧʦ ʛʨʘʥʠʮʝ ʧʦʣʫʩʣʦʚʘ ʘʜʨʝʩʫ. 

 
ʌʣʘʛʠ 
ɼʘʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʬʣʘʛʦʚ. 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 
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ʇʨʠʤʝʨʳ 
LDMFD R6!,{R0,R2,R7}  ; LDMFD ï ʩʠʥʦʥʠʤ LDM 
STMEA R1!,{R3-R6,R0,R7} ; STMEA ï ʩʠʥʦʥʠʤ STM 
 
ʇʨʠʤʝʨʳ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
STM R5!,{R5,R4,R3} ; ʉʦʭʨʘʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ R5 ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ 
LDM R2!, {}    ; ʉʧʠʩʦʢ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʝʛʠʩʪʨ  

 
12.3.6 PUSH ʠ POP 
 
ɿʘʛʨʫʞʘʝʪ ʠʣʠ ʩʯʠʪʳʚʘʝʪ ʨʝʛʠʩʪʨʳ ʚ ʩʪʝʢ ʠʣʠ ʠʟ ʩʪʝʢʘ, ʨʘʩʪʫʱʝʛʦ ʚʥʠʟ, ʩ ʫʢʘʟʘʪʝʣʝʤ 

ʥʘ ʧʦʩʣʝʜʥʠʡ ʟʘʛʨʫʞʝʥʥʳʡ ʵʣʝʤʝʥʪ (full-descending stack). 
 
ʉʠʥʪʘʢʩʠʩ 
PUSH reglist 
POP reglist 
 
ʛʜʝ: 
reglist ï ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʬʠʛʫʨʥʳʝ ʩʢʦʙʢʠ ʩʧʠʩʦʢ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʨʝʛʠʩʪʨʦʚ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʠʣʠ ʩʯʠʪʘʥʳ. ɺ ʩʧʠʩʢʝ ʤʦʞʥʦ ʫʢʘʟʳʚʘʪʴ ʜʠʘʧʘʟʦʥ ʥʦʤʝʨʦʚ 
ʨʝʛʠʩʪʨʦʚ. ʅʘʯʘʣʴʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʨʝʛʠʩʪʨ ʜʠʘʧʘʟʦʥʘ ʨʘʟʜʝʣʝʥʳ ʟʥʘʢʦʤ ç-ç. ʕʣʝʤʝʥʪʳ 
ʩʧʠʩʢʘ (ʦʪʜʝʣʴʥʳʝ ʨʝʛʠʩʪʨʳ ʠʣʠ ʜʠʘʧʘʟʦʥʳ) ʨʘʟʜʝʣʷʶʪʩʷ ʟʘʧʷʪʳʤʠ.  

ʂʦʤʘʥʜʳ PUSH ʠ POP ʷʚʣʷʶʪʩʷ ʩʠʥʦʥʠʤʘʤʠ ʢʦʤʘʥʜ STM ʠ LDM, ʚ ʢʦʪʦʨʳʭ ʙʘʟʦʚʳʡ 
ʘʜʨʝʩ ʧʘʤʷʪʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʝʛʠʩʪʨʝ ʫʢʘʟʘʪʝʣʷ ʩʪʝʢʘ SP, ʘ ʨʝʞʠʤ ʟʘʧʠʩʠ ʦʙʨʘʪʥʦʡ ʟʘʧʠʩʠ 
ʟʥʘʯʝʥʠʷ ʙʘʟʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʚʢʣʶʯʝʥ.  

ʄʥʝʤʦʢʦʜʳ PUSH ʠ POP ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʟʘʧʠʩʠ. 
 
ʆʧʠʩʘʥʠʝ 
PUSH ï ʩʦʭʨʘʥʷʝʪ ʨʝʛʠʩʪʨʳ ʚ ʩʪʝʢʝ ʚ ʧʦʨʷʜʢʝ ʫʤʝʥʴʰʝʥʠʷ ʥʦʤʝʨʦʚ ʨʝʛʠʩʪʨʦʚ, ʧʨʠ 

ʵʪʦʤ ʨʝʛʠʩʪʨ ʩ ʙʦʣʴʰʠʤ ʥʦʤʝʨʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʧʘʤʷʪʴ ʩ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʘʜʨʝʩʘ.  
POP ï ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʦʚ ʠʟ ʩʪʝʢʘ ʚ ʧʦʨʷʜʢʝ ʫʚʝʣʠʯʝʥʠʷ ʥʦʤʝʨʦʚ 

ʨʝʛʠʩʪʨʦʚ, ʧʨʠ ʵʪʦʤ ʨʝʛʠʩʪʨ ʩ ʤʝʥʴʰʠʤ ʥʦʤʝʨʦʤ ʩʯʠʪʳʚʘʝʪʩʷ ʠʟ ʧʘʤʷʪʠ ʩ ʤʝʥʴʰʠʤ 
ʟʥʘʯʝʥʠʝʤ ʘʜʨʝʩʘ. 

 
ʆʛʨʘʥʠʯʝʥʠʷ 
ɺ ʜʘʥʥʳʭ ʠʥʩʪʨʫʢʮʠʷʭ: 

- ʩʧʠʩʦʢ ʨʝʛʠʩʪʨʦʚ reglist ʥʝ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ SP; 

- ʚ ʠʥʩʪʨʫʢʮʠʠ PUSH ʩʧʠʩʦʢ ʨʝʛʠʩʪʨʦʚ ʥʝ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ PC; 

- ʚ ʠʥʩʪʨʫʢʮʠʠ POP ʩʧʠʩʦʢ ʨʝʛʠʩʪʨʦʚ ʥʝ ʜʦʣʞʝʥ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʜʝʨʞʘʪʴ 
ʨʝʛʠʩʪʨʳ PC ʠ LR. 

 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʠʥʩʪʨʫʢʮʠʷ POP ʩʦʜʝʨʞʠʪ ʚ ʩʧʠʩʢʝ reglist ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ PC, ʙʠʪ [0] 

ʟʘʛʨʫʞʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 1, ʧʝʨʝʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʵʪʦʤ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʳʨʦʚʥʝʥʥʦʤʫ ʧʦ ʛʨʘʥʠʮʝ ʧʦʣʫʩʣʦʚʘ ʘʜʨʝʩʫ. 

 
ʌʣʘʛʠ 
ɼʘʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʬʣʘʛʦʚ. 
 
ʇʨʠʤʝʨʳ 
PUSH {R0,R4-R7} 
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12.4 ʀʥʩʪʨʫʢʮʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 
 

ʊʘʙʣʠʮʘ 47 ʧʦʢʘʟʳʚʘʝʪ ʠʥʩʪʨʫʢʮʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʊʘʙʣʠʮʘ 47ï ʂʦʤʘʥʜʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʄʥʝʤʦʢʦʜ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʉʪʨʘʥʠʮʘ 

ADC ʉʣʦʞʝʥʠʝ ʩ ʫʯʝʪʦʤ ʧʝʨʝʥʦʩʘ  

ADD ʉʣʦʞʝʥʠʝ  

AND ʃʦʛʠʯʝʩʢʦʝ ʀ  

ASR ɸʨʠʬʤʝʪʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ  

BIC ʉʙʨʦʩ ʙʠʪʦʚ ʧʦ ʤʘʩʢʝ  

CMN ʉʨʘʚʥʠʪʴ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʟʥʘʢʦʤ  

CMP ʉʨʘʚʥʠʪʴ  

EOR ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ  

LSL ʃʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʣʝʚʦ  

LSR ʃʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ  

MOV ɿʘʛʨʫʟʢʘ  

MVN ɿʘʛʨʫʟʢʘ ʠʥʚʝʨʩʥʦʛʦ ʟʥʘʯʝʥʠʷ  

ORR ʃʦʛʠʯʝʩʢʦʝ ʀʃʀ  

REV ʀʟʤʝʥʠʪʴ ʥʘ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ ʙʘʡʪʦʚ ʚ ʩʣʦʚʝ  

REV16 ʀʟʤʝʥʠʪʴ ʥʘ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ ʙʘʡʪʦʚ ʚ ʧʦʣʫʩʣʦʚʘʭ  

REVSH ʀʟʤʝʥʠʪʴ ʥʘ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ ʙʘʡʪ ʚ ʤʣʘʜʰʝʤ ʧʦʣʫʩʣʦʚʝ, 
ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʢʦʚʦʛʦ ʙʠʪʘ ʚ ʩʪʘʨʰʝʝ 
ʧʦʣʫʩʣʦʚʦ 

 

ROR ʎʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ  

RSB ɺʳʯʠʪʘʥʠʝ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʧʦʨʷʜʢʦʤ ʘʨʛʫʤʝʥʪʦʚ  

SBC ɺʳʯʠʪʘʥʠʝ ʩ ʫʯʝʪʦʤ ʧʝʨʝʥʦʩʘ  

SUB ɺʳʯʠʪʘʥʠʝ  

TST ʇʨʦʚʝʨʢʘ ʟʥʘʯʝʥʠʷ ʙʠʪʦʚ ʧʦ ʤʘʩʢʝ  

 
 

12.4.1 ADD, ADC, SUB, SBC ʠ RSB 
 

ʉʣʦʞʝʥʠʝ, ʩʣʦʞʝʥʠʝ ʩ ʧʝʨʝʥʦʩʦʤ, ʚʳʯʠʪʘʥʠʝ, ʚʳʯʠʪʘʥʠʝ ʩ ʧʝʨʝʥʦʩʦʤ, ʚʳʯʠʪʘʥʠʝ ʩ 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʧʦʨʷʜʢʦʤ ʘʨʛʫʤʝʥʪʦʚ. 

 
ʉʠʥʪʘʢʩʠʩ 
op{S} {Rd,} Rn, Operand2 
op {Rd,} Rn, #imm8  ; ʪʦʣʴʢʦ ʜʣʷ ʢʦʤʘʥʜ ADD, SUB ʠ RSB  
 

ʛʜʝ: 
op ï ʦʜʠʥ ʠʟ ʢʦʜʦʚ ʦʧʝʨʘʮʠʠ: 

- ADD ï ʩʣʦʞʝʥʠʝ. 

- ADC ï ʩʣʦʞʝʥʠʝ ʩ ʫʯʝʪʦʤ ʧʝʨʝʥʦʩʘ. 

- SUB ï ʚʳʯʠʪʘʥʠʝ. 

- SBC ï ʚʳʯʠʪʘʥʠʝ ʩ ʫʯʝʪʦʤ ʧʝʨʝʥʦʩʘ. 

- RSB ï ʚʳʯʠʪʘʥʠʝ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʧʦʨʷʜʢʦʤ ʘʨʛʫʤʝʥʪʦʚ. 
 

S ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʩʫʬʬʠʢʩ. ɽʩʣʠ ʦʥ ʫʢʘʟʘʥ, ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ 
ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʘʥʦʚʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʣʘʛʦʚ, ʩʤ. ñʋʩʣʦʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝò. 

Rd ï ʨʝʛʠʩʪʨ-ʧʦʣʫʯʘʪʝʣʴ ʨʝʟʫʣʴʪʘʪʘ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʨʝʛʠʩʪʨ Rd ʥʝ ʫʢʘʟʘʥ, ʨʝʟʫʣʴʪʘʪ 
ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ Rn. 

Rn ï ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ ʟʥʘʯʝʥʠʝ ʧʝʨʚʦʛʦ ʦʧʝʨʘʥʜʘ. 
Operand2 ï ʚʪʦʨʦʡ ʦʧʝʨʘʥʜ. ʉʤ. ñʌʦʨʤʘʪ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘò. 
Imm8 ï ʣʶʙʦʝ ʯʠʩʣʦ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1020 (Thumb) ʠʣʠ 0-508 (Thumb-2) (ʜʣʷ RSB 

ʪʦʣʴʢʦ 0) 
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ʆʧʠʩʘʥʠʝ 
ʂʦʤʘʥʜʘ ADD ʩʢʣʘʜʳʚʘʝʪ ʟʥʘʯʝʥʠʝ Operand2 ʠʣʠ imm8 ʩʦ ʟʥʘʯʝʥʠʝʤ ʨʝʛʠʩʪʨʘ Rn. 
ʂʦʤʘʥʜʘ ADC ʩʢʣʘʜʳʚʘʝʪ ʚʤʝʩʪʝ ʟʥʘʯʝʥʠʷ Rn ʠ Operand2, ʘ ʪʘʢʞʝ ʬʣʘʛʘ ʧʝʨʝʥʦʩʘ. 
ʂʦʤʘʥʜʘ SUB ʚʳʯʠʪʘʝʪ ʟʥʘʯʝʥʠʝ Operand2 ʠʣʠ imm8 ʠʟ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ Rn. 
ʂʦʤʘʥʜʘ SBC ʚʳʯʠʪʘʝʪ ʟʥʘʯʝʥʠʝ Operand2 ʠʟ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ Rn. ɽʩʣʠ ʬʣʘʛ 

ʧʝʨʝʥʦʩʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥ, ʨʝʟʫʣʴʪʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ. 
ʂʦʤʘʥʜʘ RSB ʚʳʯʠʪʘʝʪ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ Rn ʠʟ ʟʥʘʯʝʥʠʷ Operand2. ʕʪʦʪ ʚʘʨʠʘʥʪ 

ʢʦʤʘʥʜʳ ʧʦʣʝʟʝʥ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ ʧʦʩʪʨʦʝʥʠʷ Operand2. 
ʀʥʩʪʨʫʢʮʠʠ ADC ʠ SBC ʧʦʣʝʟʥʳ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʚʳʯʠʩʣʝʥʠʡ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʨʘʟʨʷʜʥʦʩʪʴʶ, ʩʤ. ñɸʨʠʬʤʝʪʠʢʘ ʩ ʧʦʚʳʰʝʥʥʦʡ ʨʘʟʨʷʜʥʦʩʪʴòʁ. 
ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʢʦʤʘʥʜʳ ADR. 
 

ʆʛʨʘʥʠʯʝʥʠʷ 
ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʠʥʩʪʨʫʢʮʠʡ: 

- ʚ ʢʘʯʝʩʪʚʝ Operand2 ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ SP ʠʣʠ PC; 

- ʠʩʧʦʣʴʟʦʚʘʪʴ SP ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʘ Rd ʜʦʧʫʩʪʠʤʦ ʪʦʣʴʢʦ ʚ ʢʦʤʘʥʜʘʭ ADD ʠ 
SUB, ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ: 

- ʚ ʢʘʯʝʩʪʚʝ Rn ʪʘʢʞʝ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ SP; 
- ʩʜʚʠʛ ʚ Operand2 ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 3 ʙʠʪ ʚ ʨʝʞʠʤʝ LSL; 

- ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ SP ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ Rn ʪʦʣʴʢʦ ʚ ʢʦʤʘʥʜʘʭ ADD 
ʠ SUB; 

- ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ PC ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ Rd ʪʦʣʴʢʦ ʚ ʢʦʤʘʥʜʝ:   
ADD PC, PC, Rm, ʧʨʠʯʝʤ: 

- ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʬʬʠʢʩʘ S; 
- ʚ ʢʘʯʝʩʪʚʝ Rm ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ PC ʠ SP; 
- ʝʩʣʠ ʠʥʩʪʨʫʢʮʠʷ ʫʩʣʦʚʥʘʷ, ʪʦ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʣʝʜʥʝʡ ʚ IT-ʙʣʦʢʝ. 

- ʥʝ ʩʯʠʪʘʷ ʢʦʤʘʥʜʳ ADD PC, PC, Rm, ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʘ Rn ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ PC ʪʦʣʴʢʦ ʚ ʠʥʩʪʨʫʢʮʠʷʭ ADD ʠ SUB ʩ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ: 

- ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʬʬʠʢʩʘ S; 
- ʚʪʦʨʦʡ ʦʧʝʨʘʥʜ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʩɹʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0 ʜʦ 1020; 
- ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ PC ʚ ʦʧʝʨʘʮʠʷʭ ʩʣʦʞʝʥʠʷ ʠʣʠ ʚʳʯʠʪʘʥʠʷ ʙʠʪʳ [1:0] 
ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ ʦʢʨʫʛʣʷʶʪʩʷ ʜʦ 0b00 ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʦʧʝʨʘʮʠʠ, 
ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʨʘʚʥʠʚʘʥʠʝ ʘʜʨʝʩʘ ʧʦ ʛʨʘʥʠʮʝ ʩʣʦʚʘ; 

- ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʘʜʨʝʩ ʠʥʩʪʨʫʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʨ-
ʨʝʢʪʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʩʤʝʱʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ PC. ARM ʨʝʢʦʤʝʥʜʫʝʪ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʚʤʝʩʪʦ ʠʥʩʪʨʫʢʮʠʠ ADR, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʘʩʩʝʤʙʣʝʨ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʛʝʥʝʨʠʨʫʝʪ ʧʨʘʚʠʣʴʥʦʝ ʩʤʝʱʝʥʠʝ; 

- ʚ ʩʣʫʯʘʝ ʝʩʣʠ PC ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ Rd ʚ ʢʦʤʘʥʜʝ  ADD PC, PC, Rm 
ʙʠʪ[0] ʟʥʘʯʝʥʠʷ, ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʚ PC, ʙʫʜʝʪ ʧʨʦʠʛʥʦʨʠʨʦʚʘʥ, ʧʝʨʝʜʘʯʘ 
ʫʧʨʘʚʣʝʥʠʷ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʘʜʨʝʩʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʥʫʣʝʚʦʤʫ 
ʟʥʘʯʝʥʠʶ ʵʪʦʛʦ ʙʠʪʘ. 

 

ʌʣʘʛʠ 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʢʦʤʘʥʜʝ ʫʢʘʟʘʥ ʩʫʬʬʠʢʩ S, ʧʨʦʮʝʩʩʦʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʣʘʛʠ N, Z, C ʠ 

V ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ. 
 

ʇʨʠʤʝʨʳ 
ADD R2, R1, R3 
SUBS R7, R6, #240 ; ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʛʠ ʧʦ ʨʝʟʫʣʴʪʘʪʫ ʦʧʝʨʘʮʠʠ ʚʳʯʠʪʘʥʠʷ 
RSB R4, R4, #0 ; ʚʳʯʝʩʪʴ ʩʦʜʝʨʞʠʤʦʝ ʨʝʛʠʩʪʨʘ R4 ʠʟ 0 
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ɸʨʠʬʤʝʪʠʢʘ ʩ ʧʦʚʳʰʝʥʥʦʡ ʨʘʟʨʷʜʥʦʩʪʴʶ 

64-ʨʘʟʨʷʜʥʦʝ ʩʣʦʞʝʥʠʝ 
ʉʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʦʞʝʥʠʝ 64-ʨʘʟʨʷʜʥʦʛʦ ʮʝʣʦʛʦ 

ʯʠʩʣʘ, ʟʘʧʠʩʘʥʥʦʛʦ ʚ ʧʘʨʝ ʨʝʛʠʩʪʨʦʚ R2 ʠ R3, ʩ ʜʨʫʛʠʤ 64-ʨʘʟʨʷʜʥʳʤ ʯʠʩʣʦʤ, ʟʘʧʠʩʘʥʥʳʤ ʚ 
ʧʘʨʝ ʨʝʛʠʩʪʨʦʚ R0 ʠ R1, ʧʦʩʣʝ ʯʝʛʦ ʟʘʧʠʩʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪ ʚ ʧʘʨʫ ʨʝʛʠʩʪʨʦʚ R4 ʠ R5. 

ADDS R4, R0, R2 ; ʩʣʦʞʠʪʴ ʤʣʘʜʰʠʝ ʟʥʘʯʘʱʠʝ ʩʣʦʚʘ 
ADC R5, R1, R3 ; ʩʣʦʞʠʪʴ ʩʪʘʨʰʠʝ ʟʥʘʯʘʱʠʝ ʩʣʦʚʘ ʩ ʫʯʝʪʦʤ ʧʝʨʝʥʦʩʘ 
 
96-ʨʘʟʨʷʜʥʦʝ ʚʳʯʠʪʘʥʠʝ 
ɼʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʥʦʡ ʨʘʟʨʷʜʥʦʩʪʴʶ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʜʝʨʞʘʪʴ ʚ ʩʤʝʞʥʳʭ 

ʨʝʛʠʩʪʨʘʭ. ɺ ʧʨʠʤʝʨʝ, ʧʨʠʚʝʜʝʥʥʦʤ ʥʠʞʝ, ʧʦʢʘʟʘʥ ʬʨʘʛʤʝʥʪ ʢʦʜʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ 
ʚʳʯʠʪʘʥʠʝ 96-ʨʘʟʨʷʜʥʦʛʦ ʮʝʣʦʛʦ ʯʠʩʣʘ, ʟʘʧʠʩʘʥʥʦʛʦ ʚ ʨʝʛʠʩʪʨʘʭ R5, R1 ʠ R7, ʠʟ ʜʨʫʛʦʛʦ 
ʯʠʩʣʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ R6, R2 ʠ R3. ʈʝʟʫʣʴʪʘʪ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʨʝʛʠʩʪʨʘʭ R6, R5 ʠ R2. 

 

SUBS R6, R6, R5 ; ʚʳʯʠʪʘʥʠʝ ʤʣʘʜʰʠʭ ʟʥʘʯʘʱʠʭ ʩʣʦʚ 
SBCS R4, R2, R1 ; ʚʳʯʠʪʘʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʘʱʠʭ ʩʣʦʚ ʩ ʧʝʨʝʥʦʩʦʤ  
SBC R2, R3, R7 ; ʚʳʯʠʪʘʥʠʝ ʩʪʘʨʰʠʭ ʟʥʘʯʘʱʠʭ ʩʣʦʚ ʩ ʧʝʨʝʥʦʩʦʤ 
 

12.4.2 AND, ORR, EOR, BIC 
 
ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʀ, ʀʃʀ, ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ, ʩʙʨʦʩ ʙʠʪʦʚ ʧʦ ʤʘʩʢʝ. 
 
ʉʠʥʪʘʢʩʠʩ 
op{S}{Rd,} Rn, Operand2 
 

ʛʜʝ: 
op ï ʦʜʠʥ ʠʟ ʢʦʜʦʚ ʦʧʝʨʘʮʠʠ: 

- AND ï ʣʦʛʠʯʝʩʢʦʝ ʀ. 

- ORR ï ʣʦʛʠʯʝʩʢʦʝ ʀʃʀ. 

- EOR ï ʣʦʛʠʯʝʩʢʦʝ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ. 

- BIC ï ʩʙʨʦʩ ʙʠʪʦʚ ʧʦ ʤʘʩʢʝ. 
 

S ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʩʫʬʬʠʢʩ. ɽʩʣʠ ʦʥ ʫʢʘʟʘʥ, ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ 
ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʘʥʦʚʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʣʘʛʦʚ, ʩʤ. ñʋʩʣʦʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝò. 

Rd ï ʨʝʛʠʩʪʨ-ʧʦʣʫʯʘʪʝʣʴ ʨʝʟʫʣʴʪʘʪʘ.  
Rn ï ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ ʟʥʘʯʝʥʠʝ ʧʝʨʚʦʛʦ ʦʧʝʨʘʥʜʘ. 
Operand2 ï ʚʪʦʨʦʡ ʦʧʝʨʘʥʜ. ʉʤ. ñʌʦʨʤʘʪ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘò. 
 
ʆʧʠʩʘʥʠʝ 
ʀʥʩʪʨʫʢʮʠʠ AND, ORR ʠ EOR ʦʩʫʱʝʩʪʚʣʷʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʀ, 

ʀʃʀ ʠ ʠʩʢʣʶʯʘʶʱʝʛʦ ʀʃʀ ʤʝʞʜʫ ʘʨʛʫʤʝʥʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʨʝʛʠʩʪʨʝ Rn ʠ ʚʪʦʨʳʤ 
ʦʧʝʨʘʥʜʦʤ Operand2. 

ʀʥʩʪʨʫʢʮʠʷ BIC ʚʳʧʦʣʥʷʝʪ ʦʧʝʨʘʮʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʀ ʤʝʞʜʫ ʘʨʛʫʤʝʥʪʘʤʠ, 
ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʨʝʛʠʩʪʨʝ Rn ʠ ʠʥʚʝʨʩʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ Operand2. 

 
ʆʛʨʘʥʠʯʝʥʠʷ 
ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʢʘʟʘʪʝʣʷ ʩʪʝʢʘ SP ʠ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ PC. 
 
ʌʣʘʛʠ 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʢʦʤʘʥʜʝ ʫʢʘʟʘʥ ʩʫʬʬʠʢʩ S, ʧʨʦʮʝʩʩʦʨ: 

- ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʣʘʛʠ N ʠ Z ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ 
ʦʧʝʨʘʮʠʠ; 

- ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʬʣʘʛ C ʚ ʭʦʜʝ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ, ʩʤ. 
ñʌʦʨʤʘʪ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘò; 

- ʥʝ ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʝ ʬʣʘʛʘ V. 
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ʇʨʠʤʝʨʳ 
AND R4, R2,#0xFF00 
ANDS R4, R3, #0x19 
EORS R7, R5, #0x18181818 
BIC R0, R1, #0xab 

12.4.3 ASR, LSL, LSR, ROR 
ɸʨʠʬʤʝʪʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ, ʣʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʣʝʚʦ, ʣʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ, 

ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʠ ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʩ ʧʝʨʝʥʦʩʦʤ. 
 

ʉʠʥʪʘʢʩʠʩ 
op{S} Rd, Rm, Rs 
op{S} Rd, Rm, #n 
 

ʛʜʝ: 
op ï ʦʜʠʥ ʠʟ ʢʦʜʦʚ ʦʧʝʨʘʮʠʠ: 

- ASR ï ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ. 

- LSL ï ʣʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʣʝʚʦ. 

- LSR ï ʣʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ. 

- ROR ï ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ. 
 

S ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʩʫʬʬʠʢʩ. ɽʩʣʠ ʦʥ ʫʢʘʟʘʥ, ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ 
ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʘʥʦʚʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʣʘʛʦʚ, ʩʤ. ñʋʩʣʦʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝò. 

Rd ï ʨʝʛʠʩʪʨ-ʧʦʣʫʯʘʪʝʣʴ ʨʝʟʫʣʴʪʘʪʘ.  
Rm ï ʨʝʛʠʩʪʨ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʦ ʩʜʚʠʛʫ. 
Rs ï ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ ʧʘʨʘʤʝʪʨ ʩʜʚʠʛʘ. ʇʨʦʮʝʩʩʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʪʦʣʴʢʦ ʤʣʘʜʰʠʡ 

ʟʥʘʯʘʱʠʡ ʙʘʡʪ ʨʝʛʠʩʪʨʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʨʘʤʝʪʨ ʩʜʚʠʛʘ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʦʪ 0 
ʜʦ 255.  

N ï ʧʘʨʘʤʝʪʨ ʩʜʚʠʛʘ. ɼʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʟʘʚʠʩʠʪ ʦʪ 
ʠʥʩʪʨʫʢʮʠʠ: 

- ASR ï ʦʪ 1 ʜʦ 32; 

- LSL ï ʦʪ 0 ʜʦ 31; 

- LSR ï ʦʪ 1 ʜʦ 32; 

- ROR ï ʦʪ 1 ʜʦ 31. 
 

ʂʦʤʘʥʜʫ  
 LSL{S} Rd, Rm, #0 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʧʠʩʳʚʘʪʴ ʚ ʬʦʨʤʘʪʝ 
 MOV{S} Rd, Rm. 
 

ʆʧʠʩʘʥʠʝ 
ʂʦʤʘʥʜʘ ASR, LSL, LSR ʠ ROR ʩʜʚʠʛʘʝʪ ʙʠʪʳ ʨʝʛʠʩʪʨʘ Rm ʚʣʝʚʦ ʠʣʠ ʚʧʨʘʚʦ ʥʘ 

ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʠʮʠʡ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʢʦʥʩʪʘʥʪʦʡ n ʠʣʠ ʩʦʜʝʨʞʠʤʳʤ ʨʝʛʠʩʪʨʘ Rs. 
ɺʦ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʠʥʩʪʨʫʢʮʠʷʭ ʨʝʟʫʣʴʪʘʪ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʨʝʛʠʩʪʨ Rd, ʧʨʠ ʵʪʦʤ 

ʩʦʜʝʨʞʘʥʠʝ ʨʝʛʠʩʪʨʘ Rm ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʦʧʝʨʘʮʠʡ ʩʜʚʠʛʘ 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʨʘʟʜʝʣʝ ñʆʧʝʨʘʮʠʠ ʩʜʚʠʛʘò. 

 

ʆʛʨʘʥʠʯʝʥʠʷ 
ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʢʘʟʘʪʝʣʷ ʩʪʝʢʘ SP ʠ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ PC. 
 

ʌʣʘʛʠ 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʢʦʤʘʥʜʝ ʫʢʘʟʘʥ ʩʫʬʬʠʢʩ S, ʧʨʦʮʝʩʩʦʨ: 

- ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʣʘʛʠ N ʠ Z ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ 
ʦʧʝʨʘʮʠʠ; 

- ʬʣʘʛ C ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʥʘʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʩʜʚʠʥʫʪʦʛʦ ʙʠʪʘ, ʟʘ 
ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʷ ʧʘʨʘʤʝʪʨʘ ʩʜʚʠʛʘ, ʨʘʚʥʦʛʦ ʥʫʣʶ. ʉʤ. ñʆʧʝʨʘʮʠʠ ʩʜʚʠʛʘò. 
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ʇʨʠʤʝʨʳ 
ASR R7, R1, #9 ; ɸʨʠʬʤʝʪʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ 9 ʙʠʪ 
LSLS R1, R2, #3 ; ʃʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʣʝʚʦ ʥʘ 3 ʙʠʪʘ ʩ ʫʩʪʘʥʦʚʢʦʡ ʬʣʘʛʦʚ 
LSR R4, R5, #6 ; ʃʦʛʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ 6 ʙʠʪ 
ROR R4, R5, R6 ; ʎʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʙʠʪ, ʫʢʘʟʘʥʥʦʝ  
   ; ʚ ʤʣʘʜʰʝʤ ʙʘʡʪʝ ʨʝʛʠʩʪʨʘ R6 

12.4.4 CMP ʠ CMN 
 
ʉʨʘʚʥʝʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʟʥʘʢʦʤ. 
 
ʉʠʥʪʘʢʩʠʩ 
CMP Rn, Operand2 
CMN Rn, Operand2 
ʛʜʝ: 
Rm ï ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ ʧʝʨʚʳʡ ʦʧʝʨʘʥʜ. 
Operand2 ï ʚʪʦʨʦʡ ʦʧʝʨʘʥʜ. ʉʤ. ñʌʦʨʤʘʪ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘò. 
 
ʆʧʠʩʘʥʠʝ 
ɼʘʥʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʨʝʛʠʩʪʨʘ ʠ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʣʘʛʠ, ʦʜʥʘʢʦ ʩʘʤ ʨʝʟʫʣʴʪʘʪ 
ʚ ʨʝʛʠʩʪʨ ʥʝ ʟʘʧʠʩʳʚʘʝʪʩʷ. 

ʂʦʤʘʥʜʘ CMP ʚʳʯʠʪʘʝʪ ʠʟ ʨʝʛʠʩʪʨʘ Rn ʟʥʘʯʝʥʠʝ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ Operand2. ʆʥʘ 
ʘʥʘʣʦʛʠʯʥʘ ʠʥʩʪʨʫʢʮʠʠ SUBS, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʥʝ ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʪʘʥʠʷ. 

ʂʦʤʘʥʜʘ CMN ʩʢʣʘʜʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ Rn ʠ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ Operand2. ʆʥʘ 
ʘʥʘʣʦʛʠʯʥʘʷ ʠʥʩʪʨʫʢʮʠʠ ADDS, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʥʝ ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪ 
ʚʳʯʠʪʘʥʠʷ. 

 
ʆʛʨʘʥʠʯʝʥʠʷ 
ɺ ʜʘʥʥʳʭ ʠʥʩʪʨʫʢʮʠʷʭ: 

- ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ PC; 

- ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ Operand2 ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ SP. 
 
ʌʣʘʛʠ 
ʇʨʦʮʝʩʩʦʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʣʘʛʠ N, Z, C ʠ V ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʩʨʘʚʥʝʥʠʷ. 
 
ʇʨʠʤʝʨʳ 
CMP R2, R7 
CMN R0, #6400 
 

12.4.5 MOV ʠ MVN 
ɿʘʛʨʫʟʢʘ ʚ ʨʝʛʠʩʪʨ ʧʨʷʤʦʛʦ ʠʣʠ ʠʥʚʝʨʩʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ. 
 
ʉʠʥʪʘʢʩʠʩ 
MOV{S} Rd, Operand2 
MOV Rd, #imm8 
MVN{S} Rd, Operand2 
ʛʜʝ: 
S ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʩʫʬʬʠʢʩ. ɽʩʣʠ ʦʥ ʫʢʘʟʘʥ, ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʘʥʦʚʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʣʘʛʦʚ, ʩʤ. ñʋʩʣʦʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝò. 
Rd ï ʨʝʛʠʩʪʨ-ʧʦʣʫʯʘʪʝʣʴ ʨʝʟʫʣʴʪʘʪʘ.  
Operand2 ï ʚʪʦʨʦʡ ʦʧʝʨʘʥʜ. ʉʤ. ñʌʦʨʤʘʪ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘò. 
Imm8 ï ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 255. 
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ʀʥʩʪʨʫʢʮʠʷ MVN ʩʯʠʪʳʚʘʝʪ ʟʥʘʯʝʥʠʝ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ Operand2, ʧʨʦʠʟʚʦʜʠʪ ʝʛʦ 
ʧʦʙʠʪʥʫʶ ʠʥʚʝʨʩʠʶ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʤʝʱʘʝʪ ʨʝʟʫʣʴʪʘʪ ʚ ʨʝʛʠʩʪʨ Rd. 

 
ʆʛʨʘʥʠʯʝʥʠʷ 
ʈʝʛʠʩʪʨʳ SP ʠ PC ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʦʚʤʝʩʪʥʦ ʩ 

ʠʥʩʪʨʫʢʮʠʝʡ MOV, ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ: 

- ʚʪʦʨʦʡ ʦʧʝʨʘʥʜ ʜʦʣʞʝʥ ʙʳʪʴ ʨʝʛʠʩʪʨʦʤ ʙʝʟ ʫʢʘʟʘʥʠʷ ʧʘʨʘʤʝʪʨʘ ʩʜʚʠʛʘ; 

- ʩʫʬʬʠʢʩ S ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʫʢʘʟʘʥ. 
 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ Rd ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ PC: 

- ʙʠʪ [0] ʟʥʘʯʝʥʠʷ, ʟʘʛʨʫʞʘʝʤʦʛʦ ʚ PC, ʠʛʥʦʨʠʨʫʝʪʩʷ; 

- ʧʝʨʝʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʘʜʨʝʩʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 
ʟʘʛʨʫʞʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʩ ʙʠʪʦʤ [0], ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ 0. 

 
ʌʣʘʛʠ 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʢʦʤʘʥʜʝ ʫʢʘʟʘʥ ʩʫʬʬʠʢʩ S, ʧʨʦʮʝʩʩʦʨ: 

- ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʣʘʛʠ N ʠ Z ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ 
ʦʧʝʨʘʮʠʠ; 

- ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʬʣʘʛ C ʚ ʭʦʜʝ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ, ʩʤ. 
ñʌʦʨʤʘʪ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘò; 

- ʥʝ ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʝ ʬʣʘʛʘ V. 
 
ʇʨʠʤʝʨʳ 
MOVS R6, #0x000B ;ɿʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ 0x000B ʚ R6, ʬʣʘʛʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 
MOVS R5, R7  ; ɿʘʧʠʩʘʪʴ ʨʝʛʠʩʪʨ R7 ʚ R5, ʬʣʘʛʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 
MOVS R3, #23  ; ɿʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ 23 ʚ R3 
MOVS R4, SP  ; ɿʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ ʫʢʘʟʘʪʝʣʷ ʩʪʝʢʘ ʚ ʨʝʛʠʩʪʨ R4 
MVNS R2, #0xF  ; ɿʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ 0xFFFFFFF0 (ʠʥʚʝʨʩʠʷ ʟʥʘʯʝʥʠʷ 0x0F) 

   ; ʚ ʨʝʛʠʩʪʨ R2, ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʛʠ 
 

12.4.6 REV, REV16, REVSH 
 
ʀʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʙʠʪʦʚ ʠʣʠ ʙʘʡʪʦʚ ʚ ʩʣʦʚʝ. 
 
ʉʠʥʪʘʢʩʠʩ 
op Rd, Rn 
ʛʜʝ: 
op ï ʦʜʠʥ ʠʟ ʢʦʜʦʚ ʦʧʝʨʘʮʠʠ: 

- REV ï ʠʟʤʝʥʠʪʴ ʥʘ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ ʙʘʡʪʦʚ ʚ ʩʣʦʚʝ; 

- REV16 ï ʠʟʤʝʥʠʪʴ ʥʘ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ ʙʘʡʪʦʚ ʚ ʧʦʣʫʩʣʦʚʘʭ; 

- REVSH ï ʠʟʤʝʥʠʪʴ ʥʘ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ ʙʘʡʪ ʚ ʤʣʘʜʰʝʤ ʧʦʣʫʩʣʦʚʝ, 
ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʢʦʚʦʛʦ ʙʠʪʘ ʚ ʩʪʘʨʰʝʝ ʧʦʣʫʩʣʦʚʦ. 

 
Rd ï ʨʝʛʠʩʪʨ-ʧʦʣʫʯʘʪʝʣʴ ʨʝʟʫʣʴʪʘʪʘ.  
Rn ï ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ ʦʧʝʨʘʥʜ. 
 
ʆʧʠʩʘʥʠʝ 
ʀʥʩʪʨʫʢʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (endianness) 

ʜʘʥʥʳʭ: 

- REV ï ʧʨʝʦʙʨʘʟʫʝʪ 32-ʨʘʟʨʷʜʥʦʝ ʯʠʩʣʦ ʚ ʬʦʨʤʘʪʝ big-endian ʚ ʯʠʩʣʦ ʚ ʬʦʨʤʘʪʝ 
little-endian ʠ ʥʘʦʙʦʨʦʪ. 

- REV16 ï ʧʨʝʦʙʨʘʟʫʝʪ 32-ʨʘʟʨʷʜʥʦʝ ʯʠʩʣʦ ʚ ʬʦʨʤʘʪʝ big-endian ʚ ʯʠʩʣʦ ʚ 
ʬʦʨʤʘʪʝ little-endian ʠ ʥʘʦʙʦʨʦʪ. 

- REVSH ï ʚʳʧʦʣʥʷʝʪ ʦʜʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ: 
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- 16-ʨʘʟʨʷʜʥʦʝ ʯʠʩʣʦ ʩʦ ʟʥʘʢʦʤ ʚ ʬʦʨʤʘʪʝ big-endian ʚ 32-ʨʘʟʨʷʜʥʦʝ ʯʠʩʣʦ ʩʦ 
ʟʥʘʢʦʤ ʚ ʬʦʨʤʘʪʝ little-endian; 

- 16-ʨʘʟʨʷʜʥʦʝ ʯʠʩʣʦ ʩʦ ʟʥʘʢʦʤ ʚ ʬʦʨʤʘʪʝ little-endian ʚ 32-bit 32-ʨʘʟʨʷʜʥʦʝ 
ʯʠʩʣʦ ʩʦ ʟʥʘʢʦʤ ʚ ʬʦʨʤʘʪʝ big-endian. 

 
ʆʛʨʘʥʠʯʝʥʠʷ 
ʅʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ SP ʠ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ PC. 
 
ʌʣʘʛʠ 
ɼʘʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʬʣʘʛʦʚ. 
 
ʇʨʠʤʝʨʳ 
REV R3, R7   ; ʆʙʨʘʪʠʪʴ ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʙʘʡʪʦʚ ʚ R7, ʟʘʧʠʩʘʪʴ ʚ R3 
REV16 R0, R0  ; ʆʙʨʘʪʠʪʴ ʧʦʨʷʜʦʢ ʙʘʡʪʦʚ ʚ ʢʘʞʜʦʤ 16-ʙʠʪʥʦʤ ʧʦʣʫʩʣʦʚʝ R0 
REVSH R0, R5  ; ʆʙʨʘʪʠʪʴ ʧʦʣʫʩʣʦʚʦ ʩʦ ʟʥʘʢʦʤ 
REVHS R3, R7  ; ʆʙʨʘʪʠʪʴ ʧʦʨʷʜʦʢ ʧʨʠ ʫʩʣʦʚʠʠ çʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦè (HS) 
 

12.4.7 TST  
 
ʇʨʦʚʝʨʠʪʴ ʟʥʘʯʝʥʠʝ ʙʠʪʦʚ ʧʦ ʤʘʩʢʝ, ʧʨʦʚʝʨʠʪʴ ʨʘʚʝʥʩʪʚʦ. 
 
ʉʠʥʪʘʢʩʠʩ 
TST Rn, Operand2 
ʛʜʝ: 
Rn ï ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ ʧʝʨʚʳʡ ʦʧʝʨʘʥʜ. 
Operand2 ï ʚʪʦʨʦʡ ʦʧʝʨʘʥʜ. ʉʤ. ñʌʦʨʤʘʪ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘò. 
 
ʆʧʠʩʘʥʠʝ 
ɼʘʥʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʨʠʪʴ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ ʩ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʷ 

ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ Operand2. ʇʦ ʨʝʟʫʣʴʪʘʪʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʬʣʘʛʠ, ʩʘʤ ʨʝʟʫʣʴʪʘʪ ʥʝ 
ʩʦʭʨʘʥʷʝʪʩʷ. 

ʂʦʤʘʥʜʘ TST ʚʳʧʦʣʥʷʝʪ ʧʦʙʠʪʦʚʫʶ ʦʧʝʨʘʮʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʀ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ Rn ʠ 
Operand2. ʆʥʘ ʩʦʚʧʘʜʘʝʪ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ANDS, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʥʝ ʩʦʭʨʘʥʷʝʪ 
ʨʝʟʫʣʴʪʘʪ.  

 
ʆʛʨʘʥʠʯʝʥʠʷ 
ʅʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ SP ʠ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ PC. 
 
ʌʣʘʛʠ 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʢʦʤʘʥʜʝ ʫʢʘʟʘʥ ʩʫʬʬʠʢʩ S, ʧʨʦʮʝʩʩʦʨ: 

- ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʣʘʛʠ N ʠ Z ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ 
ʦʧʝʨʘʮʠʠ; 

- ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʬʣʘʛ C ʚ ʭʦʜʝ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ, ʩʤ. 
ñʌʦʨʤʘʪ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘò; 

- ʥʝ ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʝ ʬʣʘʛʘ V. 
 
ʇʨʠʤʝʨʳ 
TST R0, R1              ; ʇʦʙʠʪʦʚʦʝ ʀ ʤʝʞʜʫ R0 ʠ R1 
   ; ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʬʣʘʛʠ, ʨʝʟʫʣʴʪʘʪ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ 
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12.5 ʀʥʩʪʨʫʢʮʠʷ ʫʤʥʦʞʝʥʠʷ  
 
ʊʘʙʣʠʮʘ 48 ʧʦʢʘʟʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʤʘʥʜʝ ʫʤʥʦʞʝʥʠʷ. 

ʊʘʙʣʠʮʘ 48ï ʀʥʩʪʨʫʢʮʠʠ ʫʤʥʦʞʝʥʠʷ ʠ ʜʝʣʝʥʠʷ 

ʄʥʝʤʦʢʦʜ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʉʪʨʘʥʠʮʘ 

MUL ʋʤʥʦʞʝʥʠʝ, 32-ʨʘʟʨʷʜʥʳʡ ʨʝʟʫʣʴʪʘʪ  

 
 

12.5.1 MUL 
ʋʤʥʦʞʝʥʠʝ ʠʣʠ ʫʤʥʦʞʝʥʠʝ ʩ ʥʘʢʦʧʣʝʥʠʝʤ (ʩʣʦʞʝʥʠʝʤ, ʚʳʯʠʪʘʥʠʝʤ) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 32-ʨʘʟʨʷʜʥʳʭ ʦʧʝʨʘʥʜʦʚ ʠ ʚʳʜʘʶʱʝʝ 32-ʨʘʟʨʷʜʥʳʡ ʨʝʟʫʣʴʪʘʪ. 
 
ʉʠʥʪʘʢʩʠʩ 
MUL{S} {Rd,} Rn, Rm ; ʋʤʥʦʞʝʥʠʝ 
ʛʜʝ: 
S ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʩʫʬʬʠʢʩ. ɽʩʣʠ ʦʥ ʫʢʘʟʘʥ, ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʘʥʦʚʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʣʘʛʦʚ, ʩʤ. ñʋʩʣʦʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝò. 
Rd ï ʨʝʛʠʩʪʨ-ʧʦʣʫʯʘʪʝʣʴ ʨʝʟʫʣʴʪʘʪʘ. ɽʩʣʠ ʨʝʛʠʩʪʨ Rd ʥʝ ʫʢʘʟʘʥ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʣʫʯʘʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʛʠʩʪʨ Rn. 
Rn, Rm ï ʨʝʛʠʩʪʨʳ, ʩʦʜʝʨʞʘʱʠʡ ʟʥʘʯʝʥʠʷ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʩʦʤʥʦʞʠʪʝʣʝʡ. 
Ra ï ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ ʟʥʘʯʝʥʠʝ, ʢ ʢʦʪʦʨʦʤʫ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʙʘʚʣʝʥʦ ʠʣʠ 

ʚʳʯʪʝʥʦ ʧʨʦʠʟʚʝʜʝʥʠʝ. 
 
ʆʧʠʩʘʥʠʝ 
ʂʦʤʘʥʜʘ MUL ʚʳʧʦʣʥʷʝʪ ʧʝʨʝʤʥʦʞʝʥʠʝ ʟʥʘʯʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʝʛʠʩʪʨʘʭ Rn ʠ 

Rm, ʧʦʩʣʝ ʯʝʛʦ ʩʦʭʨʘʥʷʝʪ 32 ʤʣʘʜʰʠʭ ʟʥʘʯʘʱʠʭ ʙʠʪʘ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚ Rd. 
  
ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠ ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʝʨʘʥʜʦʚ ʯʠʩʣʘ ʩʦ ʟʥʘʢʦʤ ʠʣʠ ʙʝʟ ʟʥʘʢʘ. 
 
ʆʛʨʘʥʠʯʝʥʠʷ 
ʅʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ SP ʠ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ PC. 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʠʥʩʪʨʫʢʮʠʷ MUL ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʩʫʬʬʠʢʩʦʤ ʫʩʪʘʥʦʚʢʠ ʬʣʘʛʦʚ S: 

- ʨʝʛʠʩʪʨʳ Rd, Rn ʠ Rm ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ R0 ʜʦ R7; 

- ʨʝʛʠʩʪʨ Rd ʜʦʣʞʝʥ ʙʳʪʴ ʪʝʤ ʞʝ, ʯʪʦ ʠ Rm; 

- ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʬʬʠʢʩʘ ʫʩʣʦʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ cond. 
 
ʌʣʘʛʠ 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʢʦʤʘʥʜʝ ʫʢʘʟʘʥ ʩʫʬʬʠʢʩ S, ʧʨʦʮʝʩʩʦʨ: 

- ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʣʘʛʠ N ʠ Z ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ 
ʦʧʝʨʘʮʠʠ; 

- ʥʝ ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʝ ʬʣʘʛʦʚ C ʠ  V. 
 
ʇʨʠʤʝʨʳ 
MUL R7, R2, R5   ; R7 = R2 x R5 
MULS R0, R2, R2   ; R0 = R2 x R2, ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʛʠ 
 



ʉʧʝʮʠʬʠʢʘʮʠʷ 1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊ, ʂ1986ɺɽ1ʊʂ, 
ʂ1986ɺɽ1QI, 1986ɺɽ1ʅ4, ʂ1986ɺɽ1ʅ4 

 

É ɸʆçʇʂʂ ʄʠʣʘʥʜʨè ʊʉʂʗ.431296.008Cʇ 84 

12.6 ʂʦʤʘʥʜʳ ʨʘʙʦʪʳ ʩ ʙʠʪʦʚʳʤʠ ʧʦʣʷʤʠ  
 
ʊʘʙʣʠʮʘ 49 ʧʦʢʘʟʳʚʘʝʪ ʠʥʩʪʨʫʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʷʤʠ ʩʤʝʞʥʳʭ ʙʠʪ ʜʘʥʥʳʭ ʚ ʨʝʛʠʩʪʨʘʭ ʠʣʠ ʙʠʪʦʚʳʭ ʧʦʣʷʭ: 

ʊʘʙʣʠʮʘ 49 ï ʀʥʩʪʨʫʢʮʠʠ ʫʧʘʢʦʚʢʠ ʠ ʨʘʩʧʘʢʦʚʢʠ ʜʘʥʥʳʭ 

ʄʥʝʤʦʢʦʜ  ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʉʪʨʘʥʠʮʘ 

SXTB ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʙʘʡʪ ʩʦ ʟʥʘʢʦʤ ʚ ʩʣʦʚʦ  

SXTH ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʧʦʣʫʩʣʦʚʦ ʩʦ ʟʥʘʢʦʤ ʚ ʩʣʦʚʦ  

UXTB ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʙʘʡʪ ʙʝʟ ʟʥʘʢʘ ʚ ʩʣʦʚʦ  

UXTH ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʧʦʣʫʩʣʦʚʦ ʙʝʟ ʟʥʘʢʘ ʚ ʩʣʦʚʦ  

 
 

12.6.1 SXT ʠ UXT 
 
ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʙʘʡʪʘ ʠʣʠ ʧʦʣʫʩʣʦʚʘ ʚ ʩʣʦʚʦ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʟʥʘʢʦʚʦʛʦ ʙʠʪʘ 

ʠʣʠ ʥʫʣʝʡ ʚ ʩʪʘʨʰʠʝ ʟʥʘʯʘʱʠʝ ʨʘʟʨʷʜʳ. 
 

ʉʠʥʪʘʢʩʠʩ 
SXTextend   Rd, Rm  
UXTextend  Rd, Rm  
 
ʛʜʝ: 
ʉʫʬʬʠʢʩ extend ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʦʜʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʟʥʘʯʝʥʠʡ: 

- B ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 8-ʙʠʪʥʦʛʦ ʯʠʩʣʘ ʚ 32-ʙʠʪʥʦʝ. 

- H ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 16-ʙʠʪʥʦʛʦ ʯʠʩʣʘ ʚ 32-ʙʠʪʥʦʝ. 
 
Rd ï ʨʝʛʠʩʪʨ-ʧʦʣʫʯʘʪʝʣʴ ʨʝʟʫʣʴʪʘʪʘ.  
Rm ï ʨʝʛʠʩʪʨ-ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ. 
 

ʆʧʠʩʘʥʠʝ 
ʂʦʤʘʥʜʘ SXTB ʤʣʘʜʰʠʝ ʚʦʩʝʤʴ ʙʠʪ [7:0] ʨʝʛʠʩʪʨʘ Rm, ʧʨʝʦʙʨʘʟʫʝʪ ʚ 32-ʨʘʟʨʷʜʥʦʝ 

ʯʠʩʣʦ ʩʦ ʟʥʘʢʦʤ ʧʫʪʝʤ ʢʦʧʠʨʦʚʘʥʠʷ ʟʥʘʢʦʚʦʛʦ ʨʘʟʨʷʜʘ [7] ʚ ʙʠʪʳ [31:8], ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪ 
ʚ ʨʝʛʠʩʪʨʝ Rd. 

ʂʦʤʘʥʜʘ UXTB ʤʣʘʜʰʠʝ ʚʦʩʝʤʴ ʙʠʪ [7:0] ʨʝʛʠʩʪʨʘ Rm, ʧʨʝʦʙʨʘʟʫʝʪ ʚ 32-ʨʘʟʨʷʜʥʦʝ 
ʯʠʩʣʦ ʙʝʟ ʟʥʘʢʘ ʧʫʪʝʤ ʢʦʧʠʨʦʚʘʥʠʷ ʥʫʣʷ ʚ ʙʠʪʳ [31:8], ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪ ʚ ʨʝʛʠʩʪʨʝ Rd. 

ʂʦʤʘʥʜʘ SXTH ʤʣʘʜʰʠʝ ʰʝʩʪʥʘʜʮʘʪʴ ʙʠʪ [15:0] ʨʝʛʠʩʪʨʘ Rm, ʧʨʝʦʙʨʘʟʫʝʪ ʚ  
32-ʨʘʟʨʷʜʥʦʝ ʯʠʩʣʦ ʩʦ ʟʥʘʢʦʤ ʧʫʪʝʤ ʢʦʧʠʨʦʚʘʥʠʷ ʟʥʘʢʦʚʦʛʦ ʨʘʟʨʷʜʘ [15] ʚ ʙʠʪʳ [31:16], 
ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪ ʚ ʨʝʛʠʩʪʨʝ Rd. 

ʂʦʤʘʥʜʘ UXTH ʤʣʘʜʰʠʝ 16 ʙʠʪ [15:0] ʨʝʛʠʩʪʨʘ Rm, ʧʨʝʦʙʨʘʟʫʝʪ ʚ 32-ʨʘʟʨʷʜʥʦʝ 
ʯʠʩʣʦ ʙʝʟ ʟʥʘʢʘ ʧʫʪʝʤ ʢʦʧʠʨʦʚʘʥʠʷ ʥʫʣʷ ʚ ʙʠʪʳ [31:16], ʩʦʭʨʘʥʷʝʪ ʨʝʟʫʣʴʪʘʪ ʚ ʨʝʛʠʩʪʨʝ Rd. 

 

ʆʛʨʘʥʠʯʝʥʠʷ 
ʅʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ SP ʠ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ PC. 
 

ʌʣʘʛʠ 
ɼʘʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʬʣʘʛʦʚ. 
 

ʇʨʠʤʝʨʳ 
SXTH R4, R6    ; ʤʣʘʜʰʝʝ ʧʦʣʫʩʣʦʚʦ ʠʟ R6,  

; ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ 32-ʨʘʟʨʷʜʥʦʝ  
    ; ʯʠʩʣʦ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʟʥʘʢʘ, ʟʘʧʠʩʘʪʴ ʚ R4 
UXTB R3, R7  ; ʤʣʘʜʰʠʡ ʙʘʡʪ ʠʟ R7, ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ  
    ; 32-ʨʘʟʨʷʜʥʦʝ ʯʠʩʣʦ, ʩʪʘʨʰʠʝ ʙʘʡʪʳ ʟʘʧʦʣʥʠʪʴ ʥʫʣʷʤʠ  
    ; ʟʘʧʠʩʘʪʴ ʨʝʟʫʣʴʪʘʪ ʚ R3 
 




















































































































































































































































































































































































































































































































































































































































































































































