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1  ɺʚʝʜʝʥʠʝ  

 

ɺ ʥʘʩʪʦʷʱʝʤ ʪʝʭʥʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʂʌɼʃ.431281.026ʊʆ 

ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ, 

ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʩʭʝʤ 1830ɺɽ32ʋ, 

1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʜʥʦʢʨʠʩʪʘʣʴʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʤʠʢʨʦʩʭʝʤʳ 8-ʨʘʟʨʷʜʥʳʭ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 12 ʄɻʮ ʜʣʷ ʀʉ 1830ɺɽ32ʋ, 

1830ɺɽ52ʋ ʠ 16 ʄɻʮ ʜʣʷ ʀʉ 1830ɺɽ32ɸʋ, ʚʩʪʨʦʝʥʥʳʤ  

ʤʘʞʦʨʠʨʦʚʘʥʥʳʤ (ʩ ʪʨʦʡʥʳʤ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ) ʆɿʋ ʝʤʢʦʩʪʴʶ 

(256 Ĭ 8) ʙʠʪ ʩ ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʦʜʠʥʦʯʥʳʤ ʩʙʦʷʤ, ʙʝʟ 

ʚʩʪʨʦʝʥʥʦʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʀʉ 1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ ʠ ʩ 

ʤʘʩʦʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚʩʪʨʦʝʥʥʦʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʦʙʲʝʤʦʤ (4ʂ Ĭ 8) ʙʠʪ 

ʜʣʷ 1830ɺɽ52ʋ, ʧʦʨʪʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʦʪʚʝʯʘʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ ʛʨʫʧʧʳ 3ʋc ï 6ʋc ʧʦ ɻʆʉʊ ʈɺ 20.39.414.2-98.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ 

ʝʝ ʞʠʚʫʯʝʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʝʝ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʠʤʧʦʨʪʦʥʝʟʘʚʠʩʠʤʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ.  

ʀʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚ 

ʠʟʜʝʣʠʡ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ. ʇʦʷʚʣʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 8-ʨʘʟʨʷʜʥʳʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʜʣʷ 

ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʟʚʘʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʠʤʧʦʨʪʦʥʝʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʫʩʪʨʦʡʩʪʚ. ʂ ʯʠʩʣʫ 

ʢʨʠʪʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʥʘʮʠʠ, ʙʝʟʫʩʣʦʚʥʦ, ʦʪʥʦʩʷʪʩʷ ʨʘʜʠʘʮʠʦʥʥʦ-ʩʪʦʡʢʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ. ʈʘʜʠʘʮʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʷʚʣʷʶʱʘʷʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʦʣʦʛʠʠ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʝʣʠʯʠʥʫ 
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ʩʨʦʢʘ ʘʢʪʠʚʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʘʧʧʘʨʘʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ 

ʨʘʜʠʘʮʠʠ.  

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʱʠʭ ʙʝʟʦʪʢʘʟʥʦʩʪʴ 

ʨʘʙʦʪʳ, ʷʚʣʷʝʪʩʷ ʤʘʞʦʨʠʨʦʚʘʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠʣʠ ʤʝʪʦʜ 

ʪʨʦʡʥʦʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ɹʣʦʢ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ 

ʚʳʙʠʨʘʝʪ ʧʨʘʚʠʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʭʝʤʦʡ ʙʦʣʴʰʠʥʩʪʚʘ ʛʦʣʦʩʦʚ  ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʚʳʭʦʜʦʚ ʪʨʝʭ ʆɿʋ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚ ʤʠʢʨʦʩʭʝʤʘʭ 

1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʘʥʷʪʴ ʢʘʢ 

ʦʜʠʥʦʯʥʳʝ ʩʙʦʠ, ʪʘʢ ʠ  ʩʙʦʠ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʥʝʩʢʦʣʴʢʠʭ ʷʯʝʡʢʘʭ  ʆɿʋ. 

ʉʦʟʜʘʥʠʝ ʥʘʜʝʞʥʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʨʘʜʠʘʮʠʦʥʥʦ-ʩʪʦʡʢʠʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ, ʪʨʝʙʫʶʱʝʡ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʨʘʩʯʸʪʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʦʟʜʘʥʠʷ 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ, ʩʭʝʤ ʠ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʪʦʜʠʢ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʥʘʜʝʞʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ 1830ɺɽ32ʋ, 

1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ ʧʦʩʣʫʞʘʪ ʮʝʣʠ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ, ʨʘʜʠʦʩʚʷʟʠ ʠ ʜʨʫʛʠʭ ʠʟʜʝʣʠʷʭ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʚʳʰʝʥʥʦʡ ʨʘʜʠʘʮʠʠ (ʥʘ ʦʙʲʝʢʪʘʭ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ). 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ 1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ 

"ʩʚʝʨʭʫ ʚʥʠʟ" ʧʨʦʛʨʘʤʤʥʦ ʠ ʘʧʧʘʨʘʪʥʦ ʩʦʚʤʝʩʪʠʤʳ ʩ ʩʝʨʠʡʥʦ 

ʚʳʧʫʩʢʘʝʤʳʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʤʠ H1830BE31 ʠ 

H1830BE51. 

ʅʘʩʪʦʷʱʝʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʂʌɼʃ.431281.026ʊʆ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʩʭʝʤ 

1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ. 
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2 ʅʘʟʥʘʯʝʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʠʢʨʦʩʭʝʤ  1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ 

 

ʄʠʢʨʦʩʭʝʤʳ   ʧʨʝʜʥʘʟʥʘʯʝʥʳ   ʜʣʷ  ʧʨʠʤʝʥʝʥʠʷ  ʚʦ ʚʩʪʨʦʝʥʥʳʭ  

ʮʠʬʨʦʚʳʭ  ʩʠʩʪʝʤʘʭ        ʫʧʨʘʚʣʝʥʠʷ    ʢʦʤʧʣʝʢʩʘʤʠ    ʨʘʜʠʦʩʚʷʟʠ, ʚʩʪʨʦ-

ʝʥʥʳʭ  ʮʠʬʨʦʚʳʭ  ʩʠʩʪʝʤʘʭ  ʫʧʨʘʚʣʝʥʠʷ,  ʙʦʨʪʦʚʦʡ   ʘʧʧʘʨʘʪʫʨʝ, ʩʨʝʜ-

ʩʪʚʘʭ   ʦʧʦʚʝʱʝʥʠʷ, ʜʣʷ   ʫʧʨʘʚʣʝʥʠʷ  ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤʠ  ʢʦʤʧʣʝʢʩʘ-

ʤʠ, ʚ  ʩʠʩʪʝʤʘʭ  ʘʚʪʦʤʘʪʠʟʘʮʠʠ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ  ʧʨʦʮʝʩʩʦʚ, ʚ ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ, ʦʨʛʪʝʭʥʠʢʝ, ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʝ ʠ ʪ. ʧ., ʢ ʢʦʪʦʨʳʤ 

ʧʨʝʜʲʷʚʣʷʶʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʨʘ-

ʜʠʘʮʠʠ. 

ʀʟʜʝʣʠʷ   ʧʦʣʥʦʩʪʴʶ  ʩʦʚʤʝʩʪʠʤʳ  ʧʦ ʚʳʚʦʜʘʤ,  ʩʠʩʪʝʤʝ  ʢʦʤʘʥʜ ʩ 

ʩʝʨʠʡʥʦ  ʚʳʧʫʩʢʘʝʤʳʤʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʤʠ 

H1830BE31 ʠ H1830BE51, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʘʥʘʣʦ-

ʛʘʤʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʠʢʨʦʩʭʝʤ. 

 

2.1 ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʩʭʝʤ  

 

ʄʠʢʨʦʩʭʝʤʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʈʘʟʨʷʜʥʦʩʪʴ ɸʃʋ, ʙʠʪ 8 

- ɺʩʪʨʦʝʥʥʘʷ ʧʘʤʷʪʴ  ʧʨʦʛʨʘʤʤ ʪʠʧʘ ROM (ʜʣʷ ʤʠʢʨʦ-

ʩʭʝʤʳ 1830ɺɽ52ʋ, ʚ ʤʠʢʨʦʩʭʝʤʘʭ 1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ 

ʦʪʩʫʪʩʪʚʫʝʪ), ʙʠʪ 

 

 

4ʂ Ĭ 8 

- ʈʝʛʠʩʪʨʦʚʦʝ ʆɿʋ, ʙʠʪ 256 Ĭ 8 

- ʊʘʡʤʝʨʳ, ʙʠʪ 3 Ĭ 16 

- ʇʦʨʪʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʙʠʪ 4 Ĭ 8 

- ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʧʦʨʪʳ 1 

- ʀʩʪʦʯʥʠʢʠ ʧʨʝʨʳʚʘʥʠʡ 7 

- ʈʝʞʠʤʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʜʘ 

- ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʜʣʷ 1830ɺɽ32ʋ, 1830ɺɽ52ʋ, ɺ (5  0,5) 

- ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʜʣʷ 1830ɺɽ32ɸʋ, ɺ (3,3  0,3) 
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- ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ʜʣʷ 1830ɺɽ32ʋ, 1830ɺɽ52ʋ, ʄɻʮ 12 

- ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ʜʣʷ 1830ɺɽ32ɸʋ, ʄɻʮ 16 

- ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜʥʦʛʦ ʮʠʢʣʘ ʜʣʷ 1830ɺɽ32ʋ, 

1830ɺɽ52ʋ, ʥʩ 

 

1 000 

- ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜʥʦʛʦ ʮʠʢʣʘ ʜʣʷ 1830ɺɽ32ɸʋ, ʥʩ 750 

- ʂʦʨʧʫʩ H16.48-2ɺ 

- ɼʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʉ ʦʪ ʤʠʥʫʩ 60  

ʜʦ 85 

 - ʊʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʂʄʆʇ-ʂʅʀ 

2.2  ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʩʭʝʤ  

ʄʠʢʨʦʩʭʝʤʳ ʚʳʧʦʣʥ̫ ʶʪʩʷ ʚ ʤʝʪʘʣʣʦʢʝʨʘʤʠʯʝʩʢʦʤ ʧʣʘʥʘʨʥʦʤ 

ʢʦʨʧʫʩʝ ʩ ʯʝʪʳʨʝʭʩʪʦʨʦʥʥʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʳʚʦʜʦʚ  H16.48-2ɺ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʫʯʥʦʡ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʙʦʨʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ ɺ 20.39.412 - 97.  

ʄʘʩʩʘ ʤʠʢʨʦʩʭʝʤ  ʥʝ ʙʦʣʝʝ 3 ʛ. 

ʇʦʢʘʟʘʪʝʣʴ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʤʠʢʨʦʩʭʝʤ ʩʦ ʩʚʦʙʦʜʥʳʤ ʚʥʫʪʨʝʥʥʠʤ 

ʦʙʲʝʤʦʤ ʧʦ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʤʫ ʧʦʪʦʢʫ ʜʦʣʞʝʥ ʙʳʪʴ 

ʥʝ ʙʦʣʝʝ 6,65Ā10
ï3

 ʇʘĀʩʤ
3
/ʩ. 

ʄʠʢʨʦʩʭʝʤʘ ʥʝ  ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ ʥʠʞʝ 

100 ɻʮ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʤʠʢʨʦʩʭʝʤ 

1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ ʧʨʠʚʝʜʝʥʳ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠ-

ʷʭ ɸɽʗʈ.431280.378ʊʋ. 

ʋʩʣʦʚʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʤʠʢʨʦʩʭʝʤ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠ-

ʩʫʥʢʝ 2.1. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 2.1. 

2.3  ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʩʭʝʤ  

- ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʩʭʝʤ ʧʨʠ ʧʨʠʝʤʢʝ ʠ ʧʦ-

ʩʪʘʚʢʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.2. 

- ɿʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.3. 
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ʈʠʩʫʥʦʢ 2.1 ï ʋʩʣʦʚʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʤʠʢʨʦʩʭʝʤ 

1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ 
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ʊʘʙʣʠʮʘ 2.1 ï  ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ ʤʠʢʨʦʩʭʝʤ  

ʅʦʤʝʨ 

ʚrʚʦʜʘ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʘ 
ʊʠʧ 

ʚʳʚʦʜʘ ʚʳʚʦʜʘ 

ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʦʡ ʬʫʥʢʮʠʠ 

ʚʳʚʦʜʘ 

1 P1.0  ɺʭʦʜ/ʚʳʭʦʜ "ʧʦʨʪ 1, 0 ʨʘʟʨʷʜ" I/O 

  T2 ɺʭʦʜ/ʚʳʭʦʜ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 2 I/O 

2 P1.1  ɺʭʦʜ/ʚʳʭʦʜ "ʧʦʨʪ 1, 1 ʨʘʟʨʷʜ" I/O 

  T2EX ɺʭʦʜ ʪʨʠʛʛʝʨʘ ʚʳʙʦʨʢʠ-ʧʝʨʝʟʘʛʨʫʟʢʠ  

ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 2 
I 

3 ʈ1.2  ɺʭʦʜ/ʚʳʭʦʜ "ʧʦʨʪ 1, 2 ʨʘʟʨʷʜ" I/O 

  ECI ɺʭʦʜ ʪʘʡʤʝʨʘ  ʤʘʩʩʠʚʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʩʯʝʪʯʠʢʦʚ 

(PCA) 
I 

4-6, 9, 

10 

ʈ1.3 - P1.7  

CEX0 - CEX4 

ɺʭʦʜ/ʚʳʭʦʜ "ʧʦʨʪ 1, 3-7 ʨʘʟʨʷʜʳ"  

ɺʭʦʜ-ʚʳʭʦʜ 0-4 ʢʘʥʘʣʦʚ  PCA 

I/O 

I/O 

11 RST  ʉʠʛʥʘʣ ʦʙʱʝʛʦ ʩʙʨʦʩʘ I 
12 P3.0  ɺʭʦʜ/ʚʳʭʦʜ "ʧʦʨʪ 3, 0 ʨʘʟʨʷʜ" I/O 

  RXD ɺʭʦʜ-ʚʳʭʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠʝʤʥʠʢʘ I/O 

13 P3.1  ɺʭʦʜ/ʚʳʭʦʜ "ʧʦʨʪ 3, 1 ʨʘʟʨʷʜ" I/O 

  TʍD ɺʳʭʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʧʝʨʝʜʘʪʯʠʢʘ O 

14 P3.2  ɺʭʦʜ/ʚʳʭʦʜ "ʧʦʨʪ 3, 2 ʨʘʟʨʷʜ" I/O 

  INT0# ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ  0   I 

15 P3.3  ɺʭʦʜ/ʚʳʭʦʜ "ʧʦʨʪ 3, 3 ʨʘʟʨʷʜ"  I/O 

  INT1# ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ  1 I 

16 P3.4  ɺʭʦʜ/ʚʳʭʦʜ "ʧʦʨʪ 3, 4 ʨʘʟʨʷʜ" I/O 

  T0 ɺʭʦʜ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 0 I 

17 P3.5  ɺʭʦʜ/ʚʳʭʦʜ "ʧʦʨʪ 3, 5 ʨʘʟʨʷʜ" I/O 

  T1 ɺʭʦʜ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 1 I 

20 P3.6  ɺʭʦʜ/ʚʳʭʦʜ "ʧʦʨʪ 3, 6 ʨʘʟʨʷʜ" I/O 

  WR# ɺʳʭʦʜ ʩʪʨʦʙʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʟʘʧʠʩʠ ʚʦ  

ʚʥʝʰʥʶʶ ʧʘʤʷʪʴ ʜʘʥʥʳʭ 

O 

21 P3.7  ɺʭʦʜ/ʚʳʭʦʜ "ʧʦʨʪ 3, 7 ʨʘʟʨʷʜ" I/O 

  RD# ɺʳʭʦʜ ʩʪʨʦʙʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʯʪʝʥʠʠ ʠʟ ʚʥʝʥhʝʡ 

ʧʘʤʷʪʠ ʜʘʥʥʳʭ 

O 

22 XTAL2  ɺʳʚʦʜ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʚʘʨʮʝʚʦʛʦ ʨʝʟʦʥʘʪʦʨʘ   - 

23 XTAL1  ɺʳʚʦʜ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʚʘʨʮʝʚʦʛʦ ʨʝʟʦʥʘʪʦʨʘ  

ɺʭʦʜ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ 

- 

I 

24 0V  ʆʙʱʠʡ ʚʳʚʦʜ ʤʠʢʨʦʩʭʝʤʳ - 

26-30, 

32-34 

P2.0 - P2.7  

A8 - A15 

8-ʨʘʟʨʷʜʥʳʡ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʨʪ P2, 0 - 7 ʨʘʟʨʷʜʳ 

ɺʳʭʦʜ ʘʜʨʝʩʘ  ʚ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩ ʚʥʝʰʥʝʡ ʧʘʤʪ̫ʴʶ 

I/O 

O 

35 PSEN#  ɺʳʭʦʜ  "ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʡ ʧʘʤʷʪʠ" O 

36 ALE  ɺʳʭʦʜ  "ʨʘʟʨʝʰʝʥʠʝ ʬʠʢʩʘʮʠʠ ʘʜʨʝʩʘ" O 

37 EA#  ɺʭʦʜ "ʙʣʦʢʠʨʦʚʢʘ ʨʘʙʦʪʳ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴ  ʁ 

ʧʨʦʛʨʘʤʤ" 

I 

47-44,  

41-38 

P0.0 - P0.7  

AD0 ï AD7 

8-ʨʘʟʨʷʜʥʳʡ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʨʪ P0, 0 -7 ʨʘʟʨʷʜʳ 

ʐʠʥʘ ʘʜʨʝʩʘ/ʜʘʥʥʳʭ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʝʰʥʝʡ ʧʘʤʷʪʴʶ 

I/O/2 

I/O/Z 

48 UCC  ɺʳʚʦʜ ʧʠʪʘʥʠʷ 5 ɺ ʜʣʷ ʀʉ 1830ɺɽ32ʋ, 1830ɺɽ52ʋ  

ʠ 3,3 ɺ ʜʣʷ ʀʉ 1830ɺɽ32ɸʋ 

- 

ʇʨʠʤʝʯʘʥʠʷ 

1 ɺʳʚʦʜʳ 7, 8, 18, 19, 25, 31, 42, 43 ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ. 

2 ɺ ʛʨʘʬʝ "ʊʠʧ ʚʳʚʦʜʘ": I - ʚʭʦʜ, ʆ - ʚʳʭʦʜ, Z - ʪʨʝʪʴʝ ʩʦʩʪʦʷʥʠʝ, 2 - ʨʝʞʠʤ ʦʪʢʨʳʪʦʛʦ ʩʪʦʢʘ. 
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ʊʘʙʣʠʮʘ 2.2 ï ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʩʭʝʤ ʧʨʠ ʧʨʠʝʤʢʝ ʠ  

ʧʦʩʪʘʚʢʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ,  

ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ, ʨʝʞʠʤ ʠʟʤʝʨʝʥʠʷ 

ɹʫʢʚʝʥʥʦʝ 

ʦʙʦʟʥʘʯʝ-

ʥʠʝ ʧʘʨʘ-

ʤʝʪʨʘ 

ʅʦʨʤʘ  

ʧʘʨʘʤʝʪʨʘ 
ʊʝʤʧʝ-

ʨʘʪʫʨʘ 

ʩʨʝʜʳ, 

Üʉ 
ʥʝ  

ʤʝʥʝʝ 

ʥʝ 

ʙʦʣʝʝ 

1 ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ ʧʦ ʚʳʚʦʜʘʤ ʈ1.0 ï ʈ1.7,  

ʈ2.0 ï ʈ2.7, ʈ3.0 ï ʈ3.7, ɺ, 

   IOL = 1,6 ʤɸ 

UCC = 4,5 B 
UOL1 ï 0,45 

 

ï60 Ñ 3 

25 Ñ 10 

85 Ñ 3 

UCC = 3,0 B
*
 

2 ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ ʧʦ ʚʳʚʦʜʘʤ ALE, PSEN#,  

ʈ0.0/AD0 ï ʈ0.7/AD7, B, 

IOL = 3,2 ʤɸ 

UCC = 4,5 B 
UOL2 ï 0,45 

UCC = 3,0 B
*
 

3 ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʧʦ ʚʳʚʦʜʘʤ ʈ1.0 ï ʈ1.7,  

ʈ2.0 ï ʈ2.7, ʈ3.0 ï ʈ3.7, B, 

IOH  = ï0,03 ʤɸ 

UCC = 4,5 B 
UOH1 Uʉʉ ï 0,7 ï 

UCC = 3,0 B
*
 

4 ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʧʦ ʚʳʚʦʜʘʤ ALE, PSEN#,  

ʈ0.0/AD0 ï ʈ0.7/AD7, B, 

IOH = ï3,2 ʤɸ 

UCC = 4,5 B 
UOH2 Uʉʉ ï 0,7 ï 

UCC = 3,0 B
*
 

5 ɺʭʦʜʥʦʡ ʪʦʢ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʧʦ ʚʳ-

ʚʦʜʘʤ ʈ1.0 ï ʈ1.7,  

ʈ2.0 ï ʈ2.7, ʈ3.0 ï ʈ3.7, ʤʢɸ,  

   UI = 0,45 B 

UCC = 5,5 B 

IIL  ï75 ï 

UCC = 3,6 B
*
 

6 ʊʦʢʠ ʫʪʝʯʢʠ ʥʘ ʚʭʦʜʝ ʧʦ ʚʚrʦʜʘʤ 

ʈ0.0/AD0 ï ʈ0.7/AD7, ʤʢɸ,    

   0,45 B < UI < Uʉʉ 

UCC = 5,5 B ILIL  

ILIʅ 
ï10 10 

UCC = 3,6 B
*
 

7 ɼʠʥʘʤʠʯʝʩʢʠʡ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʤɸ, 

   fCI = 12 ʄɻʮ 

UCC = 5,5 B 
IʆCC1 

ï 60 

UCC = 3,6 B
*
 ï 30

*
 

8 ɼʠʥʘʤʠʯʝʩʢʠʡ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʨʝʞʠʤʝ ʧʦʥʠʞʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, 

ʤɸ, 

   fCI = 12 ʄɻʮ 

UCC = 5,5 B 

IʆCC2 

ï 21 

UCC = 3,6 B
*
 ï 10

*
 

9 ʊʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʨʝʞʠʤʝ ʭʨʘʥʝʥʠʷ, ʤʢɸ, 

   UCC = 2,0 B 
ICCS ï 100 

10 ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ 

  

UCC = (4,5; 5,5) B, 

fCI = (0,5; 12) ʄɻʮ 
ʌʂ ï ï 

UCC = (3,0; 3,6) B
*
, 

fCI = (0,5; 16) ʄɻʮ
*
 

11 ɺʨʝʤʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʠʛʥʘʣʘ 

ʥʘ ʚʳʭʦʜʝ ALE, ʥʩ,  

ʚʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ 

ʚʨʝʤʷ ʩʧʘʜʘ 

UCC = 4,5 B 
 

 

tr 

tf 

 

 

ï 

 

 

26 UCC = 3,0 B
*
 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʘʨʘʤʝʪʨʳ IIL, ILIL , ILIʅ, ICCS ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 60 Üʉ ʥʝ ʠʟʤʝ-

ʨʷʶʪʩʷ, ʘ ʛʘʨʘʥʪʠʨʫʶʪʩʷ ʥʦʨʤʘʤʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (25 Ñ 10) Üʉ. 

___________ 
*
  ɼʣʷ ʀʉ 1830ɺɽ32ɸʋ. 
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ʊʘʙʣʠʮʘ 2.3 ï ɿʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʦʪ ʤʠʥʫʩ 60 ʜʦ 85 Üʉ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ  

ʨʝʞʠʤʘ, ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ɹʫʢʚʝʥʥʦʝ 

ʦʙʦʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ 

ʇʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʡ ʨʝʞʠʤ 

ʇʨʝʜʝʣʴʥʳʡ 

ʨʝʞʠʤ 

ʥʝ ʤʝʥʝʝ ʥʝ ʙʦʣʝʝ ʥʝ ʤʝʥʝʝ ʥʝ ʙʦʣʝʝ 

1 2 3 4 5 6 

1 ʅʘʧʨʷʞʝʥʠʝ 

ʠʩʪʦʯʥʠʢʘ ʧʠ-

ʪʘʥʠʷ, ɺ 

1830ɺɽ32ʋ, 

1830ɺɽ52ʋ UCC 
4,5 5,5 ï0,3 6,0 

1830ɺɽ32ɸʋ 3,0 3,6 ï0,3 6,0 

2 ɺʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ ʧʦ ʚʳʚʦʜʘʤ, ʟʘ ʠʩʢʣʶ-

ʯʝʥʠʝʤ ʚʳʚʦʜʘ EA#, ɺ 

UIL1 ï0,5 0,2UCCï0,1 ï0,6 ï 

3 ɺʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ ʧʦ ʚʚrʦʜʫ EA#, ɺ 
UIL2 0 0,2UCCï0,3 ï0,5 ï 

4 ɺʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʧʦ ʚʳʚʦʜʘʤ, ʟʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ XTAL 1, RST, EA#, ɺ 

UIH1 0,2UCC+0,9 UCC+0,5 ï UCC+0,6 

5 ɺʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʧʦ ʚʳʚʦʜʘʤ XTAL 1, RST, 

EA#, ɺ 

UIH2 0,7UCC UCC+0,5 ï UCC+0,6 

6 ɺʳʭʦʜʥʦʡ ʪʦʢ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, 

ʤɸ 

ʈ1.0 ï ʈ1.7, 

ʈ2.0 ï ʈ2.7, 

ʈ3.0 ï ʈ3.7 
IOH 

ï0,03 ï ï0,05 ï 

ʈ0.0/AD0 ï 

ʈ0.7/AD7, 

ALE, PSEN# 

ï3,2 ï ï5,0 ï 

7 ɺʳʭʦʜʥʦʡ ʪʦʢ 

ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, 

ʤɸ 

ʈ1.0 ï ʈ1.7, 

ʈ2.0 ï ʈ2.7, 

ʈ3.0 ï ʈ3.7 
IOL 

ï 1,6 ï 2,5 

ʈ0.0/AD0 ï 

ʈ0.7/AD7, 

ALE, PSEN# 

ï 3,2 ï 5,0 

8 ʏʘʩʪʦʪʘ ʩʣʝʜʦ-

ʚʘʥʠʷ ʠʤʧʫʣʩɹʦʚ 

ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘ-

ʣʘ, ʄɻʮ 

1830ɺɽ32ʋ, 

1830ɺɽ52ʋ 
fCI 

0,5 12 ï ï 

1830ɺɽ32ɸʋ 0,5 16 ï ï 

9 ɽʤʢʦʩʪʴ ʥʘʛʨʫʟʢʠ ʧʦ ʚʳʚʦʜʘʤ 

ʈ0.0/AD0 ï ʈ0.7/AD7, ALE, 

PSEN#, ʧʌ 

CL1 ï 100 ï 200 

10 ɽʤʢʦʩʪʴ ʥʘʛʨʫʟʢʠ ʧʦ ʚʳʚʦ-

ʜʘʤ ʈ1.0 ï ʈ1.7, ʈ2.0 ï ʈ2.7,  

ʈ3.0 ï ʈ3.7, ʧʌ 

CL2 ï 80 ï 150 

11 ɼʣʠʪʝʣʴʥʦʩʪʴ ʬʨʦʥʪʦʚ ʪʘʢ-

ʪʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʥʩ 

 tLH 

tHL 
ï 10 ï ï 

12 ɼʣʠʪʝʣʴʥʦʩʪʴ ʬʨʦʥʪʦʚ ʥʘ 

ʜʨʫʛʠʭ ʚʭʦʜʘʭ, ʥʩ 

tLH 

tHL 
ï 20 ï ï 
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ɺ ʪʘʙʣʠʮʝ 2.4 ʧʨʠʚʝʜʝʥ rʩʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ 8-ʨʘʟʨʷʜʥʳʭ ʤʠʢ-

ʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʨʘʟʨʘʙʦʪʢʠ ʌɻʋʇ "ʅʀʀʕʊ". 

ʊʘʙʣʠʮʘ 2.4 ï ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 8-ʨʘʟʨʷʜʥʳʭ ʤʠʢʨʦʢʦʥ-

ʪʨʦʣʣʝʨʦʚ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ MCS-51 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʧʘʨʘʤʝʪʨʘ,  

ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ʅ1830ɺɽ31, 

ʅ1830ɺɽ51 

"ʊʘʥʛʦ" 

1882ɺɽ53ʋ 

 

"ʊʝʤʘ-3" 

1830ɺɽ81ʊ, 

1830ɺɽ91ʊ 

"ʊʦʩʪʝʨ" 

1830ɺɽ32ʋ, 

1830ɺɽ32ɸʋ, 

1830ɺɽ52ʋ 

"ʊʘʥʢ-5" 

1 2 3 4 5 

ʈʘʟʨʷʜʥʦʩʪʴ ɸʃʋ, ʙʠʪ 8 8 8 8 

ʇʘʤʷʪʴ ʧʨʦʛʨʘʤʤ 

(ʚʩʪʨʦʝʥʥʘʷ), ʙʠʪ 

4ʂ Ĭ 8 

(ʤʘʩʢʘ) 

12ʂ Ĭ 8 

(Flash) 

2ʂ Ĭ 8 

(ʤʘʩʢʘ/Flash) 

4ʂ Ĭ 8
*
 

(ʤʘʩʢʘ) 

ʆʙʲʝʤ ʨʝʛʠʩʪʨʦʚʦʛʦ 

ʆɿʋ  (ʚʩʪʨʦʝʥʥʦʛʦ), ʙʠʪ 
128 Ĭ 8 256 Ĭ 8 128 Ĭ 8 256 Ĭ 8 

ʄʘʞʦʨʠʪʠʨʦʚʘʥʠʝ ʆɿʋ 

(ʪʨʦʡʥʦʝ ʨʝʟʝʨʚʠʨʦʚʘ-

ʥʠʝ) 

ï ï ï ʜʘ 

ʇʘʤʷʪʴ ʜʘʥʥʳʭ (ʚʩʪʨʦ-

ʝʥʥʘʷ, EEPROM), ʙʠʪ 
ï 2ʂ Ĭ 8 ï ï 

ɸʜʨʝʩʫʝʤʘʷ ʧʘʤʷʪʴ  

ʧʨʦʛʨʘʤʤ, ʂʙʘʡʪ 
64 64 2 64 

ɸʜʨʝʩʫʝʤʘʷ ʧʘʤʷʪʴ 

ʜʘʥʥʳʭ, ʂʙʘʡʪ 
64 64 ï 64 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʨʪʦʚ  

ʚʚʦʜʘ-ʚʳʚʦʜʘ 
4 Ĭ 8 4 Ĭ 8 1 Ĭ 8,  1 Ĭ 7 4 Ĭ 8 

ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ, ʄɻʮ 12 24 24 12; 16
**

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ 

ʚʚʦʜʘ-ʚr ʚʦʜʘ (UART) 
1 1 1 1 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ  

ʧʝʨʠʬʝʨʠʡʥʳʡ  

ʠʥʪʝʨʬʝʡʩ (SPI) 

ï 1 ï ï 

ʏʠʩʣʦ ʢʦʤʘʥʜ 111 111 107 111 

ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ  

ʢʦʤʘʥʜ, ʤʢʩ: 

- cʣʦʞʝʥʠʝ ï                

ʨʝʛʠʩʪʨ-ʨʝʛʠʩʪʨ 

- cʣʦʞʝʥʠʝ ï                

ʨʝʛʠʩʪʨ-ʧʘʤʷʪʴ 

- ʫʤʥʦʞʝʥʠʝ/ʜʝʣʝʥʠʝ  

 

 

 

1,0 

 

2,0 

4,0 

 

 

  

0,5 

 

1,0 

2,0 

 

 

  

0,5 

  

1,0 

2,0 

 

 

  

1,0; 0,75
**

 

  

2,0; 1,5
**

 

2,0; 1,5
**

 

ʂʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ 

ʧʨʝʨʳʚʘʥʠʡ 
5 8 5 5 

ʏʠʩʣʦ  

ʪʘʡʤʝʨʦʚ/ʩʯʝʪʯʠʢʦʚ 
2 Ĭ 16 3 Ĭ 16 2 Ĭ 16 3 Ĭ 16 

ʉʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ï 1 ï ï 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 2.4 

1 2 3 4 5 

ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡ  

ʤʘʩʩʠʚ ʩʯʸʪʯʠʢʦʚ 

(PCA), ʢʘʥʘʣʦʚ 

 

ï 

 

ï 

 

ï 

 

5 

ʄʦʱʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ, 

ʤɺʪ 
132 275 100 145 

ɸʥʘʣʦʛʦʚʳʡ ʢʦʤʧʘʨʘʪʦʨ ï ï 1 ï 

ʉʪʦʡʢʦʩʪʴ ʢ ʩʧʝʮʠʘʣʴ-

ʥʳʤ ʚʠʜʘʤ  ʚʦʟʜʝʡʩʪʚʠʡ 
ï ï ï ɼʘ 

ʂʦʨʧʫʩ ʅ16.48-2ɺ ʅ16.48-2ɺ 4153.20-5 ʅ16.48-2ɺ 

___________ 
*
  ɼʣʷ ʀʉ 1830ɺɽ52ʋ.

  

**
  ɼʣʷ ʀʉ 1830ɺɽ32ɸʋ. 
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3  ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 1830ɺɽ32ʋ, 

1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ 1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ ʠʤʝʶʪ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

- 8-ʨʘʟʨʷʜʥʳʡ ʧʨʦʮʝʩʩʦʨ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ 

ʫʧʨʘʚʣʝʥʠʷ; 

- ʦʙʰʠʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʙʠʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ; 

- ʚʩʪʨʦʝʥʥʘʷ ʤʘʩʦʯʥʘʷ ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ  ʜʣʷ 1830ɺɽ52ʋ; 

- ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʘʜʨʝʩʫʝʤʳʝ ʣʠʥʠʠ ʚʚʦʜʘ-

ʚʳʚʦʜʘ; 

- ʪʨʠ 16-ʨʘʟʨʷʜʥʳʭ ʪʘʡʤʝʨʘ/ʩʯʸʪʯʠʢʘ; 

- ʧʦʣʥʦʜʫʧʣʝʢʩʥʳʡ UART; 

- ʨʘʟʚʝʪʚʣʸʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʨʳʚʘʥʠʡ (7 ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʨʳʚʘ-

ʥʠʡ); 

- ʚʩʪʨʦʝʥʥʳʡ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ; 

- ʨʝʞʠʤʳ ʩʦʭʨʘʥʝʥʠʷ ʤʦʱʥʦʩʪʠ: Idle ʠ Power Down; 

- ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʤʘʩʩʠʚ ʩʯʝʪʯʠʢʦʚ  PCA (5 ʢʘʥʘʣʦʚ). 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʩʦʙʝʥʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʣʝʨʦʚ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʙʣʦʢʘ ʈʉɸ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʦʧʝʨʘʮʠʡ ʩʯʝʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ 

ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ (ʪʘʙʣʠʮʘ 2.4). 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ, ʤʠʢʨʦʢʦʥʪʨʦʣ-

ʣʝʨʳ ʠʤʝʶʪ ʜʚʘ ʧʨʦʛʨʘʤʤʥʦ ʫʧʨʘʚʣʷʝʤʳʭ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩ ʧʦʥʠʞʝʥʥʦʡ 

ʤʦʱʥʦʩʪʴʶ. ɺ ʨʝʞʠʤʝ Idle ʧʨʦʮʝʩʩʦʨ ʚʳʢʣʶʯʝʥ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʧʝʨʘ-

ʪʠʚʥʘʷ ʧʘʤʷʪʴ ʠ ʚʩʪʨʦʝʥʥʳʝ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʜʦʣʞʘʪʁ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʦʪʨʝʙʣʝʥʠʝ ʪʦʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 15 % ʦʪ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʘʢʪʠʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ 

ʨʝʞʠʤʝ Power Down ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚʳʢʣʶʯʝʥʳ, ʦʜ-
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ʥʘʢʦ ʜʘʥʥʳʝ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʧʨʦʜʦʣʞʘʶʪ ʩʦʭʨʘʥʷʪʴʩʷ.  ʂʨʦʤʝ ʪʦ-

ʛʦ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ, 

ʢʦʪʦʨʘʷ ʥʝ ʪʨʝʙʫʝʪ ʥʝʧʨʝʨʳʚʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʇʦʵʪʦʤʫ ʯʘʩʪʦʪʘ ʪʘʢʪʦ-

ʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ ʜʦ 0,5 ʄɻʮ, ʠʣʠ ʞʝ ʦʥ ʤʦʞʝʪ 

ʙʳʪʴ ʦʩʪʘʥʦʚʣʝʥ ʚ ʦʞʠʜʘʥʠʠ ʩʦʙʳʪʠʷ, ʪʨʝʙʫʶʱʝʛʦ ʦʙʨʘʙʦʪʢʠ. ʕʪʦ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʧʠʪʘʥʠʶ. 

ʇʝʨʝʭʦʜ ʚ ʨʝʞʠʤʳ Idle ʠ Power Down ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʠʪʦʚ ʚ ʨʝʛʠʩʪʨʝ PCON ʧʨʦʩʪʨʘʥʩʪʚʘ SFR.  

ɺ ʨʝʞʠʤʝ Idle (IDL = 1) ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ, 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ: ʪʘʡʤʝʨʦʚ, ʙʣʦʢʘ ʦʙ-

ʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʧʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩʦʨ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʦʞʠʜʘʥʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʝʨʳʚʘ-

ʥʠʷ.  

ɺ ʨʝʞʠʤʝ Power Down (PD = 1) ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘ-

ʪʦʨ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʦʜʥʘʢʦ, ʩʦʜʝʨʞʠʤʦʝ ʚʩʪʨʦʝʥʥʦʡ ʧʘʤʷʪʠ ʠ ʨʝʛʠ-

ʩʪʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ SFR (ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ) ʩʦʭʨʘʥʷʝʪʩʷ. 

ɺʳʭʦʜ ʠʟ ʩʦʩʪʦʷʥʠʷ Power Down ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʧʧʘ-

ʨʘʪʥʦʛʦ ʩʙʨʦʩʘ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʧʘʤʷʪʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥ-

ʢʝ 3.1. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʠʤʝʶʪ ʦʪʜʝʣʴʥʳʝ ʘʜʨʝʩʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ 

ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʠ ʜʘʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʧʘʤʷʪʠ ʜʘʥʥʳʭ 

8-ʙʠʪʥʳʤʠ ʘʜʨʝʩʘʤʠ, ʯʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʳʩʪʨʦʪʘ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝ-

ʤʳʭ ʩ ʧʘʤʷʪʴʶ 8-ʨʘʟʨʷʜʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩ ʧʦʤʦʱʴʶ ʨʝ-

ʛʠʩʪʨʘ DPTR ʤʦʞʝʪ ʙʳʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥ 16-ʙʠʪʥʳʡ ʘʜʨʝʩ ʜʘʥʥʳʭ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʘʜʨʝʩʦʚʘʥʦ ʜʦ 64 ʂʙʘʡʪ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ, ʜʣʷ ʢʦʪʦ-

ʨʦʡ ʢʦʥʪʨʦʣʣʝʨ ʛʝʥʝʨʠʨʫʝʪ ʩʠʛʥʘʣʳ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ RD# ʠ WR#. ɼʣʷ 

ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʯʪʝʥʠʝ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʜ-

ʨʝʩʫʝʪʩʷ ʜʦ 64 ʂʙʘʡʪ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ. ɼʣʷ ʯʪʝʥʠʷ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʧʨʦ-

ʛʨʘʤʤ ʢʦʥʪʨʦʣʣʝʨ ʛʝʥʝʨʠʨʫʝʪ ʩʠʛʥʘʣ PSEN#. ɺʥʝʰʥʷʷ ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ 
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ʠ ʧʘʤʷʪʴ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ 

ʣʦʛʠʯʝʩʢʦʤʫ  "ʀ"  ʩʠʛʥʘʣʦʚ ʢʦʥʪʨʦʣʣʝʨʘ RD# ʠ PSEN#. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʩʙʨʦʩʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʘʜʨʝʩʘ 0000ʅ. ʉ ʘʜʨʝʩʘ 0003ʅ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʣʦʢʠ ʦʙʨʘʙʦʪ-

ʢʠ ʧʨʝʨʳʚʘʥʠʡ, ʟʘʥʠʤʘʶʱʠʝ ʧʦ 8 ʙʘʡʪʦʚ. ɽʩʣʠ ʧʨʦʮʝʜʫʨʘ ʦʙʨʘʙʦʪʢʠ 

ʧʨʝʨʚrʘʥʠʷ ʟʘʥʠʤʘʝʪ ʥʝ ʙʦʣʝʝ 8 ʙʘʡʪʦʚ, ʦʥʘ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʵʪʦʤ 

ʙʣʦʢʝ. ʇʨʦʮʝʜʫʨʳ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʡ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ ʨʘʟʤʝʱʘʶʪ-

ʩʷ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ, ʘ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʸʪʩʷ ʠʤ ʠʟ 

ʙʣʦʢʦʚ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʡ ʢʦʤʘʥʜʘʤʠ ʙʝʟʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ. ɽʩʣʠ 

ʧʨʝʨʳʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʘʜʨʝʩʘ, ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ 

ʧʦʜ ʙʣʦʢʠ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʡ, ʤʦʛʫʪ ʙʳʪʴ ʟʘʥʷʪʳ ʢʦʜʦʤ ʧʨʦʛʨʘʤʤʳ. 

ʅʠʞʥʠʝ ʘʜʨʝʩʘ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʤʦʛʫʪ ʘʜʨʝʩʦʚʘʪʴ ʢʘʢ ʚʩʪʨʦʝʥʥʫʶ ʧʘ-

ʤʷʪʴ ʧʨʦʛʨʘʤʤ, ʪʘʢ ʠ ʚʥʝʰʥʶʶ ʧʘʤʷʪʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʩʦʝʜʠʥʸʥ 

ʣʠ ʚʳʚʦʜ ʫʧʨʘʚʣʝʥʠʷ ʚʥʝʰʥʠʤ ʜʦʩʪʫʧʦʤ ɽɸ# ʩ ʮʝʧʴʶ ʧʠʪʘʥʠʷ ʠʣʠ ʩ ʦʙ-

ʱʠʤ ʧʨʦʚʦʜʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʥʝʰʥʷʷ ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʤʦʞʝʪ ʙʳʪʴ 

ʘʜʨʝʩʦʚʘʥʘ 8-ʨʘʟʨʷʜʥʳʤ ʘʜʨʝʩʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʪʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ʈ0 ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʥʦʡ ʰʠʥʳ ʘʜʨʝʩʘ/ʜʘʥʥʳʭ, ʠʣʠ 

16-ʨʘʟʨʷʜʥʳʤ ʘʜʨʝʩʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʪʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʈ0 ʠ ʈ2, 

ʧʨʠʯʸʤ ʧʦʩʣʝʜʥʠʡ ʧʝʨʝʜʘʸʪ ʩʪʘʨh ʠʡ ʙʘʡʪ ʘʜʨʝʩʘ. 

ɺʥʝʰʥʷʷ ʧʘʤʷʪʴ ʜʘʥʥʳʭ ʤʦʞʝʪ ʠʤʝʪʴ ʦʙʲʸʤ ʜʦ 64 ʂʙʘʡʪ. ɸʜʨʝʩʫ-

ʝʪʩʷ ʦʥʘ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ, 8 ʠʣʠ 16-ʨʘʟʨʷʜʥʳʤʠ ʘʜʨʝʩʘʤʠ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʨʘʟʜʝʣʝʥʦ ʥʘ 3 ʙʣʦʢʘ: ʥʠʞʥʠʝ 128 ʙʘʡʪʦʚ, 

ʚʝʨʭʥʠʝ 128 ʙʘʡʪʦʚ ʠ ʦʙʣʘʩʪʴ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ (Spe-

cial Function Registers ï SFR). ɺʥʫʪʨʝʥʥʷʷ ʧʘʤʷʪʴ ʜʘʥʥʳʭ ʚʩʝʛʜʘ ʘʜʨʝʩʫ-

ʝʪʩʷ ʦʜʥʠʤ ʙʘʡʪʦʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʦʙʲʸʤʫ ʧʘʤʷʪʠ 

256 ʙʘʡʪʦʚ. ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʘʜʨʝʩʘʮʠʠ ʧʦʟʚʦʣʷ-

ʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦ 384 ʙʘʡʪʦʚ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʧʨʠ ʧʨʷʤʦʡ ʠ ʢʦʩʚʝʥʥʦʡ ʘʜʨʝʩʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʚʳʰʝ 7FH ʘʜʨʝʩʫʶʪʩʷ 

ʚ ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ ʧʘʤʷʪʠ (ʚʝʨʭʥʠʝ 128 ʙʘʡʪʦʚ ʠ ʦʙʣʘʩʪʴ SFR). 
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ɺ ʥʠʞʥʠʭ 128 ʙʘʡʪʘʭ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʧʝʨʚʳʝ 32 ʙʘʡʪʘ ʟʘʥʷʪʳ 

ʯʝʪʳʨʴʤʷ ʙʘʥʢʘʤʠ ʧʦ 8 ʨʝʛʠʩʪʨʦʚ, ʘʜʨʝʩʫʝʤʳʭ ʢʦʤʘʥʜʘʤʠ ʧʨʦʛʨʘʤʤʳ 

ʢʘʢ R0, ..., R7. ɺʳʙʦʨ ʙʘʥʢʘ, ʚ ʢʦʪʦʨʦʤ ʘʜʨʝʩʫʶʪʩʷ ʨʝʛʠʩʪʨʳ, ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʩʪʘʥʦʚʢʦʡ ʜʚʫʭ ʙʠʪʦʚ ʚ ʩʣʦʚʝ ʩʦʩʪʦʷʥʠʷ ʧʨʦ-

ʛʨʘʤʤʳ (PSW). ʊʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʢʦʜʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪʘʢ ʢʘʢ ʢʦʤʘʥʜʳ ʦʙʨʘʱʝʥʠʷ ʢ ʨʝʛʠʩʪʨʘʤ 

ʢʦʨʦʯʝ ʢʦʤʘʥʜ ʧʨʷʤʦʡ ʘʜʨʝʩʘʮʠʠ ʧʘʤʷʪʠ. ʉʣʝʜʫʶʱʠʝ 16 ʙʘʡʪʦʚ ʧʦʩʣʝ 

ʙʘʥʢʦʚ ʨʝʛʠʩʪʨʦʚ ʦʙʨʘʟʫʶʪ ʙʣʦʢ ʙʠʪʦʚʦʡ ʘʜʨʝʩʘʮʠʠ. ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚʢʣʶʯʘʝʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʢʦʤʘʥʜ ʙʠʪʦʚʦʡ ʘʜʨʝʩʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʜʨʝʩʦʚʘʪʴ 128 ʙʠʪʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ɸʜʨʝʩʫʝʤʳʝ ʙʠʪʳ ʠʤʝʶʪ ʘʜʨʝʩʘ 00H...7FH. 

ɺʩʝ ʙʘʡʪʳ ʚ ʥʠʞʥʠʭ 128 ʙʘʡʪʘʭ ʤʦʛʫʪ ʘʜʨʝʩʦʚʘʪʴʩʷ ʧʨʷʤʳʤ ʠ ʢʦʩ-

ʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʘʜʨʝʩʘʮʠʠ. ʂ ʚʝʨʭʥʠʤ 128 ʙʘʡʪʘʤ, ʜʦʩʪʫʧʥʳʤ ʚ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʣʝʨʘʭ 1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ ʩ ʦʙʲʸʤʦʤ ʧʘʤʷʪʠ 

256 ʙʘʡʪʦʚ, ʤʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʩʚʝʥʥʦʡ ʘʜʨʝʩʘ-

ʮʠʠ. ʇʨʦʩʪʨʘʥʩʪʚʦ SFR (ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ) ʚʢʣʶʯʘʝʪ ʧʦʨ-

ʪʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʨʝʛʠʩʪʨʳ ʪʘʡʤʝʨʦʚ, ʨʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʠʬʝʨʠʡ-

ʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʪ. ʜ. ʕʪʘ ʦʙʣʘʩʪʴ ʤʦʞʝʪ ʘʜʨʝʩʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʨʷ-

ʤʦʡ ʘʜʨʝʩʘʮʠʝʡ. ʉʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʜʝʥʪʠʯʥʘ ʩʪʨʫʢʪʫʨʝ ʘʥʘʣʦʛʠʯ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʦʥʪʨʦʣʣʝʨʦʚ ʩʝʤʝʡʩʪʚʘ MCS-51Ê, ʦʜʥʘʢʦ ʠʤʝʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʛʠʩʪʨʳ. 16 ʘʜʨʝʩʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ SFR ʤʦʛʫʪ ʘʜʨʝʩʦ-

ʚʘʪʴʩʷ ʠ ʧʦʙʘʡʪʥʦ ʠ ʧʦʨʘʟʨʷʜʥʦ. 

ɸʜʨʝʩʘ ʨʘʟʨʷʜʥʦ ʘʜʨʝʩʫʝʤʳʭ ʨʝʛʠʩʪʨʦʚ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʪʨʝʤʷ ʥʫ-

ʣʷʤʠ. ɸʜʨʝʩʘ ʙʠʪʦʚ ʵʪʠʭ ʨʝʛʠʩʪʨʦʚ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ 80H...FFH ʠ ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʵʪʠ ʨʝʛʠʩʪʨʳ ʚ ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ (ʨʠʩʫʥʦʢ 3.1). 
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____________________ 

* ɼʣʷ ʀʉ 1830ɺɽ52ʋ. 

ʈʠʩʫʥʦʢ 3.1 ï ʆʨʛʘʥʠʟʘʮʠʷ ʧʘʤʷʪʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 

1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ 
 

ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʜʣʷ 

8-ʨʘʟʨʷʜʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʷʜ ʙʳʩʪʨʳʭ ʩʧʦʩʦ-

ʙʦʚ ʘʜʨʝʩʘʮʠʠ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʚʥʫʪʨʝʥʥʝʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʉʠʩʪʝʤʘ 

ʢʦʤʘʥʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʰʠʨʥʫʶ ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʦʜʥʦʙʠʪʦʚʳʭ ʧʝʨʝʤʝʥ-

ʥʳʭ ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʷ ʚʳʧʦʣʥʷʪʴ ʧʨʷʤʦʝ ʨʘʟʨʷʜʥʦʝ 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ 

ɹʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʛʨʘʤʤʳ PSW ʩʦʜʝʨʞʠʪ ʙʠʪʳ ʩʦʩʪʦʷʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʦʨʘ, ʠ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ SFR. ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʛʨʘʤʤʳ ʩʦʜʝʨʞʠʪ ʙʠʪ ʧʝʨʝʥʦʩʘ CY, 

ʙʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ (ʜʣʷ ʦʧʝʨʘʮʠʡ ʩ BCD ï ʜʚʦʠʯʥʦ-

ʜʝʩʷʪʠʯʥʳʤ ʢʦʜʠʨʦʚʘʥʠʝʤ) ɸʉ, ʙʠʪʳ ʚʳʙʦʨʘ ʙʘʥʢʘ RS0 ʠ RS1, ʬʣʘʛ ʧʝ-

ʨʝʧʦʣʥʝʥʠʷ OV, ʙʠʪʳ ʢʦʥʪʨʦʣʷ ʧʦ ʯʝʪʥʦʩʪʠ ʈ ʠ ʜʚʘ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʤ ʬʣʘʞʢʘ. 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʠʤʝʶʪ ʢʦʤʘʥʜʳ ʧʨʷʤʦʡ ʠ ʢʦʩʚʝʥʥʦʡ ʘʜʨʝʩʘ-

ʮʠʠ, ʨʝʛʠʩʪʨʦʚʳʝ ʢʦʤʘʥʜʳ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʘʥʜʳ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠ-

ʩʪʨʦʚ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʢʦʜ ʢʦʤʘʥʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

*  
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ʨʝʛʠʩʪʨ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʧʝʨʘʮʠʷ. ʇʨʠ ʧʨʷʤʦʡ ʘʜʨʝʩʘ-

ʮʠʠ ʦʧʝʨʘʥʜ ʦʧʨʝʜʝʣʸʥ 8-ʨʘʟʨʷʜʥʳʤ ʧʦʣʝʤ ʘʜʨʝʩʘ ʚ ʢʦʤʘʥʜʝ.  

ʕʪʠʤ ʤʝʪʦʜʦʤ ʤʦʞʝʪ ʙʳʪʴ ʘʜʨʝʩʦʚʘʥʘ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʷʷ ʦʧʝʨʘ-

ʪʠʚʥʘʷ ʧʘʤʷʪʴ (ʤʣʘʜʰʠʝ 128 ʙʘʡʪ) ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ SFR. ʇʨʠ ʢʦʩʚʝʥʥʦʡ 

ʘʜʨʝʩʘʮʠʠ ʚ ʢʦʤʘʥʜʝ ʫʢʘʟʘʥ ʨʝʛʠʩʪʨ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ ʦʧʝʨʘʥʜʘ. 

ʊʘʢʠʤ ʤʝʪʦʜʦʤ ʤʦʞʝʪ ʘʜʨʝʩʦʚʘʪʴʩʷ ʢʘʢ ʚʥʫʪʨʝʥʥʷʷ, ʪʘʢ ʠ ʚʥʝʰʥʷʷ ʦʧʝ-

ʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʘ ʘʜʨʝʩʘ ʜʣʷ 8-ʨʘʟʨʷʜʥʳʭ ʘʜʨʝʩʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʠʣʠ ʫʢʘʟʘʪʝʣʴ ʚʝʨʰʠʥʳ ʩʪʝʢʘ ʠʣʠ ʨʝʛʠʩʪʨʳ R0 ʠʣʠ R1 ʚr-

ʙʨʘʥʥʦʛʦ ʙʘʥʢʘ. 

ʈʝʛʠʩʪʨʦʤ ʘʜʨʝʩʘ ʜʣʷ 16-ʨʘʟʨʷʜʥʳʭ ʘʜʨʝʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ 

16-ʨʘʟʨʷʜʥʳʡ ʨʝʛʠʩʪʨ ʫʢʘʟʘʪʝʣʷ ʜʘʥʥʳʭ DPTR. ʂ ʙʘʥʢʘʤ ʨʝʛʠʩʪʨʦʚ, ʢʦ-

ʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʨʝʛʠʩʪʨʳ R0, ..., R7, ʤʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢʦʤʘʥʜʘʤʠ, ʢʦʜʳ 

ʦʧʝʨʘʮʠʡ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʶʪ 3-ʨʘʟʨʷʜʥʫʶ ʩʧʝʮʠʬʠʢʘʮʠʶ ʨʝʛʠʩʪʨʘ.  

ʂʦʤʘʥʜʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʱʘʶʪʩʷ ʢ ʨʝʛʠʩʪʨʘʤ ʵʪʠʤ ʩʧʦʩʦʙʦʤ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ 

ʚ ʢʦʤʘʥʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʙʘʡʪ ʘʜʨʝʩʘ. ɹʘʥʢ, ʚ ʢʦʪʦʨʦʤ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʦʡ 

ʘʜʨʝʩʫʝʪʩʷ ʨʝʛʠʩʪʨ, ʚʳʙʠʨʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʩʪʘʥʦʚʢʦʡ ʜʚʫʭ ʙʠʪʦʚ 

ʚ ʩʣʦʚʝ ʩʦʩʪʦʷʥʠʷ ʧʨʦʛʨʘʤʤʳ  PSW. 

ɿʥʘʯʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʤʦʞʝʪ ʩʣʝʜʦʚʘʪʴ ʟʘ ʢʦʜʦʤ ʦʧʝʨʘʮʠʠ ʚ ʧʘʤʷʪʠ 

ʧʨʦʛʨʘʤʤ. 16-ʨʘʟʨʷʜʥʳʡ ʙʘʟʦʚʳʡ ʨʝʛʠʩʪʨ (DPTR ʠʣʠ ʩʯʸʪʯʠʢ ʢʦʤʘʥʜ PC) 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʯʘʣʦ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ. 

ʄʘʰʠʥʥʳʡ ʮʠʢʣ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʩʦʩʪʦʠʪ ʠʟ 6 ʩʦʩʪʦʷʥʠʡ  

S1, ..., S6, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʝʪ ʜʚʘ ʪʘʢʪʘ ʪʘʢʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʤʘʰʠʥʥʦʛʦ ʮʠʢʣʘ ʩʦʩʪʘʚʣʷʝʪ 12 ʪʘʢʪʦʚ 

ʪʘʢʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʠʣʠ ʧʨʠ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ 12 ʄɻʮ ï 1,0 ʤʢʩ. ʂʦʤʘʥ-

ʜʘ ʧʨʦʛʨʘʤʤʳ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʤʘʰʠʥʥʳʭ ʮʠʢʣʦʚ, ʥʘʧʨʠʤʝʨ, ʢʦʤʘʥʜʘ MOVX ʟʘʥʠʤʘʝʪ ʜʚʘ ʤʘʰʠʥʥʳʭ 

ʮʠʢʣʘ. 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʠʤʝʶʪ 7 ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʨʳʚʘʥʠʡ. ʇʨʝʨʳʚʘʥʠʝ 

ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʨʘʟʨʝʰʝʥʦ ʠʣʠ    
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ʟʘʧʨʝʱʝʥʦ ʧʫʪʸʤ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʩʙʨʦʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʠʪʦʚ ʚ ʨʝʛʠ-

ʩʪʨʝ ʨʘʟʨʝʰʝʥʠʷ ʧʨʝʨʳʚʘʥʠʡ IE, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ SFR.  

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʝ ʬʣʘʛʦʚ ʧʨʝʨʳʚʘʥʠʡ 

ʩʯʠʪʳʚʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 5-ʛʦ ʤʘʰʠʥʥʦʛʦ ʮʠʢʣʘ ʠ ʦʧʨʘʰʠʚʘʝʪʩʷ ʚ ʩʣʝʜʫ-

ʶʱʝʤ ʮʠʢʣʝ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʨʳʚʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥ ʦʜʠʥ ʠʟ ʜʚʫʭ ʫʨʦʚʥʝʡ (ʦʪ 0-ʛʦ ʜʦ 1-ʛʦ) ʧʨʠʦʨʠʪʝʪʘ ʧʫʪʸʤ ʫʩʪʘ-

ʥʦʚʢʠ ʠʣʠ ʩʙʨʦʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʠʪʦʚ ʚ ʨʝʛʠʩʪʨʝ ʧʨʠʦʨʠʪʝʪʦʚ ʧʨʝ-

ʨʳʚʘʥʠʡ IP, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ SFR. ʅʠʟʢʦʧʨʠʦʨʠʪʝʪʥʦʝ 

ʧʨʝʨʳʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʨʚʘʥʦ ʚʳʩʦʢʦʧʨʠʦʨʠʪʝʪʥʳʤ ʧʨʝʨʳʚʘʥʠʝʤ, ʥʦ 

ʥʝ ʜʨʫʛʠʤ ʥʠʟʢʦʧʨʠʦʨʠʪʝʪʥʳʤ ʧʨʝʨʳʚʘʥʠʝʤ. ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʜʫʨʳ 

ʚʳʩʦʢʦʧʨʠʦʨʠʪʝʪʥʦʛʦ ʧʨʝʨʳʚʘʥʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʨʚʘʥʦ ʥʠʢʘʢʠʤ ʧʨʝ-

ʨʳʚʘʥʠʝʤ.  

ɽʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʩʪʫʧʠʣʦ ʜʚʘ ʟʘʧʨʦʩʘ ʥʘ ʧʨʝʨʳʚʘʥʠʝ ʩ ʨʘʟ-

ʥr ʤʠ ʫʨʦʚʥʷʤʠ ʧʨʠʦʨʠʪʝʪʘ, ʪʦ ʩʥʘʯʘʣʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʚʳʩʦʢʦ-

ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʧʨʝʨʳʚʘʥʠʷ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʟʘʧʨʦʩʦʚ ʥʘ ʧʨʝʨʳʚʘʥʠʝ ʩ 

ʦʜʠʥʘʢʦʚʳʤ ʫʨʦʚʥʝʤ ʧʨʠʦʨʠʪʝʪʘ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨ ʦʙʨʘ-

ʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʦʧʨʦ-

ʩʘ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʷ ʘʧʧʘʨʘʪʥʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʘʷ ʧʨʦʮʝ-

ʜʫʨʘ LCALL  ʧʦʤʝʱʘʝʪ ʩʦʜʝʨʞʠʤʦʝ ʩʯʸʪʯʠʢʘ ʢʦʤʘʥʜ PC ʚ ʩʪʝʢ ʠ ʟʘʛʨʫ-

ʞʘʝʪ ʥʘʯʘʣʴʥʳʤ ʘʜʨʝʩʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʙʣʦʢʘ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘ-

ʥʠ.̫ ʂʨʦʤʝ ʩʯʸʪʯʠʢʘ ʢʦʤʘʥʜ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʩʪʝʢʝ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ ʥʠʢʘ-

ʢʠʝ ʜʨʫʛʠʝ ʨʝʛʠʩʪʨʳ.  

ɿʘ ʩʦʭʨʘʥʝʥʠʝ ʜʨʫʛʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʛʠʩʪʨʦʚ ʦʪʚʝʯʘʝʪ ʧʨʦʛʨʘʤ-

ʤʠʩʪ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘ-

ʥʠ.̫ ɺ ʨʝʟʫʣʴʪʘʪʝ, ʤʥʦʛʦ ʬʫʥʢʮʠʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʣ̫-

ʪʁʩʷ ʪʠʧʠʯʥʳʤʠ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʫʧʨʘʚʣʝʥʠʷ, ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʚʳʚʦʜʘ 

ʧʦʨʪʘ, ʧʝʨʝʟʘʛʨʫʟʢʘ ʪʘʡʤʝʨʘ ʠʣʠ ʯʪʝʥʠʝ ʙʫʬʝʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, 

ʤʦʛʫʪ ʙʳʪʴ ʟʘʚʝʨʰʝʥʳ ʩʢʦʨʝʝ, ʯʝʤ ʵʪʦ ʙʳʣʦ ʙʳ ʚʦʟʤʦʞʥʦ ʧʨʠ ʜʨʫʛʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʝ.  
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ʄʥʦʛʠʝ ʧʨʠʣʦʞʝʥʠʷ ʪʨʝʙʫʶʪ ʙʦʣʴʰʝ ʫʨʦʚʥʝʡ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ 

ʧʨʝʨʳʚʘʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʭ ʘʧʧʘʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝ-

ʨʦʚ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʩʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʵʤʫʣʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʡ (ʯʝʪʚʝʨʪʳʡ) ʫʨʦʚʝʥʴ ʧʨʠʦ-

ʨʠʪʝʪʥʦʩʪʠ ʧʨʝʨʳʚʘʥʠʷ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ï ʧʦʣʥʦʜʫʧʣʝʢʩʥʳʡ, 

ʩ ʙʫʬʝʨʦʤ ʧʨʠʸʤʥʠʢʘ. ɼʦʩʪʫʧ ʢ ʨʝʛʠʩʪʨʘʤ ʧʨʠʸʤʘ ʠ ʧʝʨʝʜʘʯʠ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʯʝʨʝʟ ʨʝʛʠʩʪʨ SBUF ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ SFR.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʧʠʩʠ ʚ ʵʪʦʪ ʨʝʛʠʩʪʨ ʟʘʛʨʫʞʘʝʪʩʷ ʨʝʛʠʩʪʨ ʧʝʨʝ-

ʜʘʯʠ, ʯʪʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʨʝʛʠʩʪʨʫ ʧʨʠʸʤʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʪʘʥʜʘʨʪʥʳʭ ʩʢʦʨʦʩʪʝʡ ʦʙʤʝʥʘ (1 200 ï 19 200) ʙʦʜ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʪʠʨʦ-

ʚʘʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩ ʯʘʩʪʦʪʦʡ 11,059 ʄɻʮ, ʧʨʠ ʵʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠʟ ʪʘʡʤʝʨʦʚ. 

ʇʨʠ ʩʙʨʦʩʝ ʧʝʨʝʠʥʠʮʠʘʣʠʟʠʨʫʶʪʩʷ ʚʩʝ ʨʝʛʠʩʪʨʳ ʧʨʦʩʪʨʘʥʩʪʚʘ 

SFR, ʦʜʥʘʢʦ ʩʦʜʝʨʞʠʤʦʝ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ɸʧ-

ʧʘʨʘʪʥʳʡ ʩʙʨʦʩ ʟʘʧʫʩʢʘʝʪ ʪʘʢʞʝ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. 

ʉʠʛʥʘʣ ʩʙʨʦʩʘ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʘ-

ʙʠʣʠʟʠʨʦʚʘʣʘʩʴ ʨʘʙʦʪʘ ʪʘʢʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ (ʦʙʳʯʥʦ ʥʝ ʙʦʣʝʝ 10 ʤʩ). 
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4  ʆʧʠʩʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ 

4.1  ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ  

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʘʧʧʘʨʘʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

-  8-ʨʘʟʨʷʜʥʳʡ ʧʨʦʮʝʩʩʦʨ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ 

ʫʧʨʘʚʣʝʥʠʷ; 

-  ʚʩʪʨʦʝʥʥʘʷ ʤʘʩʦʯʥʘʷ ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʦʙʲʝʤʦʤ 4 ʂʙʘʡʪ ʜʣʷ ʀʉ 

1830ɺɽ52ʋ; 

-  ʤʘʞʦʨʠʪʠʨʦʚʘʥʥʦʝ ʆɿʋ 256 Ĭ 8, ʩ ʪʨʦʡʥʳʤ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ, 

ʧʦʩʪʨʦʝʥʥʦʝ ʧʦ ʧʨʠʥʮʠʧʫ ʚʳʙʦʨʘ ʦʜʥʦʛʦ ʧʨʘʚʠʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  ʠʟ ʪʨʝʭ 

ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ; 

-  ʙʣʦʢ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ; 

-  ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʘʜʨʝʩʫʝʤʳʝ ʣʠʥʠʠ ʚʚʦʜʘ-

ʚʳʚʦʜʘ; 

-  ʪʨʠ 16-ʨʘʟʨʷʜʥʳʭ ʪʘʡʤʝʨʘ/ʩʯʸʪʯʠʢʘ; 

-  ʧʦʣʥʦʜʫʧʣʝʢʩʥʳʡ UART; 

-  ʙʣʦʢ ʧʨʝʨʳʚʘʥʠʡ ʩ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʨʝʨʳʚʘʥʠʡ; 

-  ʚʩʪʨʦʝʥʥʳʡ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ; 

-  ʚʩʪʨʦʝʥʥʳʡ ʙʣʦʢ PCA; 

-  ʨʝʞʠʤʳ ʩʦʭʨʘʥʝʥʠʷ ʤʦʱʥʦʩʪʠ: Idle ʠ Power Down. 

ʅʘ ʨʠʩʫʥʢʝ 4.1 ʧʨʠʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 

1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ. ɼʣʷ ʀʉ 1830ɺɽ32ʋ, 

1830ɺɽ32ɸʋ ʙʣʦʢ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ (4ʂ Ĭ 8) ʙʠʪ ʦʪʩʫʪʩʪʚʫʝʪ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ ʤʠʢʨʦʩʭʝʤ ʧʨʠʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 2.1.  

ʇʨʠʥʷʪʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ. 

0V  ʧʦʪʝʥʮʠʘʣ ʟʝʤʣʠ; 

UCC   ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ; 

XTAL1, XTAL2 ï ʚʳʚʦʜʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʚʘʨʮʝʚʦʛʦ 

ʨʝʟʦʥʘʪʦʨʘ; 
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RST ï ʩʠʛʥʘʣ ʦʙʱʝʛʦ ʩʙʨʦʩʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ; 

PSEN# ï ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ; ʚʳʜʘʝʪʩʷ 

ʪʦʣʴʢʦ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʚʥʝʰʥʝʤʫ ʇɿʋ; 

ALE ï ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʝ ʬʠʢʩʘʮʠʠ ʘʜʨʝʩʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʝʰʥʝʡ 

ʧʘʤʷʪʴʶ; 

EA# ï ʩʠʛʥʘʣ ʙʣʦʢʠʨʦʚʢʠ ʨʘʙʦʪʳ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴʶ. ʋʨʦʚʝʥʴ 

0 ʥʘ ʵʪʦʤ ʚʭʦʜʝ ʟʘʩʪʘʚʣʷʝʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʚʳʧʦʣʥʷʪʴ ʧʨʦʛʨʘʤʤʫ 

ʪʦʣʴʢʦ ʚʥʝʰʥʝʛʦ ʇɿʋ, ʠʛʥʦʨʠʨʫʷ ʚʥʫʪʨʝʥʥʝʝ (ʝʩʣʠ ʧʦʩʣʝʜʥʝʝ ʠʤʝʝʪʩʷ); 

P0 ï 8-ʙʠʪʥʳʡ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʨʪ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ; 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʝʰʥʠʤʠ ʆɿʋ ʠ ʇɿʋ ʧʦ ʣʠʥʠʷʤ ʧʦʨʪʘ ʚ ʨʝʞʠʤʝ 

ʚʨʝʤʝʥʥʦʛʦ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʚʳʜʘʝʪʩʷ ʘʜʨʝʩ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ, ʧʦʩʣʝ 

ʯʝʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʠʣʠ ʧʨʠʝʤ ʜʘʥʥʳʭ. ʇʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ 

ʧʦʨʪʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʰʥʝʝ ʧʦʜʪʷʛʠʚʘʥʠʝ ʢʘʞʜʦʡ ʣʠʥʠʠ 

ʧʦʨʪʘ ʢ ʫʨʦʚʥʶ ʣʦʛʠʯʝʩʢʦʡ  "1"; 

P1 ï 8-ʙʠʪʥʳʡ ʢʚʘʟʠʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʨʪ ʚʚʦʜʘ-ʚʳʚʦʜʘ; ʢʘʞʜʳʡ 

ʨʘʟʨʷʜ ʧʦʨʪʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ ʢʘʢ ʥʘ ʚʚʦʜ, ʪʘʢ ʠ ʥʘ ʚʳʚʦʜ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʩʪʦʷʥʠʷ ʜʨʫʛʠʭ ʨʘʟʨʷʜʦʚ; ʢʨʦʤʝ ʪʦʛʦ, ʚʳʚʦʜʳ ʧʦʨʪʘ 

ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʨʷʜ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʧʠʩʘʥʳ ʥʠʞʝ; 

P2 ï 8-ʙʠʪʥʳʡ ʢʚʘʟʠʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʨʪ, ʘʥʘʣʦʛʠʯʥʳʡ P1; 

ʢʨʦʤʝ ʪʦʛʦ, ʚʳʚʦʜʳ ʧʦʨʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʜʘʯʠ ʘʜʨʝʩʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʠʣʠ ʜʘʥʥʳʭ 

(ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 16-ʙʠʪʦʚʘʷ ʘʜʨʝʩʘʮʠʷ ʧʦʩʣʝʜʥʝʡ). ʇʨʠ ʦʙʨʘʱʝʥʠʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 8-

ʨʘʟʨʷʜʥʦʛʦ ʘʜʨʝʩʘ (ʢʦʤʘʥʜʳ MOVX@Ri) ʥʘ ʚʳʚʦʜʳ ʧʦʨʪʘ ʈ2 ʚʳʜʘʝʪʩʷ 

ʩʦʜʝʨʞʠʤʦʝ ʨʝʛʠʩʪʨʘ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʈ2; 

P3 ï 8-ʙʠʪʥʳʡ ʢʚʘʟʠʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʨʪ, ʘʥʘʣʦʛʠʯʥʳʡ ʈ1; 

ʢʨʦʤʝ ʪʦʛʦ, ʚʳʚʦʜʳ ʧʦʨʪʘ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʨʷʜ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʧʠʩʘʥʳ ʥʠʞʝ. 
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__________________ 

* ʊʦʣʴʢʦ ʜʣʷ 1830ɺɽ52ʋ.  

ʈʠʩʫʥʦʢ 4.1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʀʉ  1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 

1830ɺɽ52ʋ 
 

4.2  ʆʨʛʘʥʠʟʘʮʠʷ ʆɿʋ, ʇɿʋ ʠ ʨʝʛʠʩʪʨʦʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 

ʇʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʠ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʠ ʥʝʟʘʚʠ-

ʩʠʤʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʘʜʨʝʩʫʝʤʳʤʠ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʘʥ-

ʜʘʤʠ ʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʩʠʛʥʘʣʘʤʠ. ʆʙʲʝʤ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʦʡ ʥʘ ʢʨʠʩʪʘʣʣʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 1830ɺɽ52ʋ, ʨʘʚʝʥ 4 ʂʙʘʡʪ. ʇʨʠ ʦʙ-

ʨʘʱʝʥʠʠ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ r ʚʩʝʛʜʘ 

ʠʩʧʦʣʴʟʫʪʁ 16-ʨʘʟʨʷʜʥʳʡ ʘʜʨʝʩ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʤ ʜʦʩʪʫʧ ʢ 64 ʂʙʘʡʪ 

ʇɿʋ. 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʦʙʨʘʱʘʝʪʩʷ ʢ ʧʨʦʛʨʘʤʤʥʦʡ ʧʘʤʷʪʠ ʧʨʠ ʯʪʝʥʠʠ 

ʢʦʜʘ ʦʧʝʨʘʮʠʠ ʠ ʦʧʝʨʘʥʜʦʚ (ʠʩʧʦʣʴʟʫʷ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ ʈʉ), ʘ ʪʘʢʞʝ ʧʨʠ 
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ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜ ʧʝʨʝʥʦʩʘ ʙʘʡʪʘ ʠʟ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʚ ʘʢʢʫʤʫʣʷʪʦʨ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜ ʧʝʨʝʥʦʩʘ ʜʘʥʥʳʭ ʘʜʨʝʩʘʮʠʷ ʷʯʝʡʢʠ ʧʘʤʷʪʠ 

ʧʨʦʛʨʘʤʤ, ʠʟ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʧʨʦʯʠʪʘʥʳ ʜʘʥʥʳʝ, ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʢʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʯʝʪʯʠʢʘ ʈʉ, ʪʘʢ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʜʚʫʭʙʘʡʪʦʚʦʛʦ ʨʝʛʠʩʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʜʘʥʥʳʭ DPTR. 

ʇʘʤʷʪʴ ʜʘʥʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʢʨʠʩʪʘʣʣʝ, ʠʤʝʝʪ ʦʙʲʝʤ 

256 ʙʘʡʪ (ʨʝʛʠʩʪʨʦʚʘʷ ʧʘʤʷʪʴ) ʠ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʟʘʱʠʪʫ ʦʪ 

ʦʜʠʥʦʯʥʳʭ ʩʙʦʝʚ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʣʦʢ ʤʘʞʦʨʠʪʠʨʦʚʘʥʥʦʛʦ ʆɿʋ 

ʠ ʩʦʩʪʦʠʪ ʠʟ  ʪʨʝʭ ʦʜʠʥʘʢʦʚʳʭ ʆɿʋ ʦʙʲʝʤʦʤ ʧʦ 256 ʙʘʡʪ ʠ ʙʣʦʢʘ ʚʚʦʜʘ-

ʚʳʚʦʜʘ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ. ɿʘʧʠʩʴ ʠ ʯʪʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʜʣʷ ʪʨʝʭ ʆɿʋ. ʇʨʠ ʯʪʝʥʠʠ ʩʭʝʤʘ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ 

ʬʦʨʤʠʨʫʝʪ ʜʘʥʥʳʝ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ. ɼʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʵʪʦ ʦʜʥʘ ʧʘʤʷʪʴ 

ʜʘʥʥʳʭ.   ʇʝʨʚʳʝ 32 ʙʘʡʪʘ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʯʝʪʳʨʝ ʙʘʥʢʘ ʨʝʛʠʩʪʨʦʚ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʙʦʟʥʘʯʘʝʤʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʘʥʢʠ 0, 1, 2, 3.  

ʂʘʞʜʳʡ ʙʘʥʢ ʩʦʩʪʦʠʪ ʠʟ 8 ʨʝʛʠʩʪʨʦʚ R0...R7. ɺ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʧʨʦʛʨʘʤʤʝ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʙʘʥʢ ʨʝʛʠʩʪʨʦʚ, ʥʦʤʝʨ 

ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʠʪʩʷ ʚ 3-ʤ ʠ 4-ʤ ʙʠʪʘʭ ʩʣʦʚʘ ʩʦʩʪʦʷʥʠʷ ʧʨʦʛʨʘʤʤʳ PSW 

(ʩʤ.  ʪʘʙʣʠʮʫ 4.2). ʆʩʪʘʚʰʝʝʩʷ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʞʝʪ ʢʦʥʬʠ-

ʛʫʨʠʨʦʚʘʪʴʩʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ ï ʚ ʥʝʤ ʨʘʩʧʦ-

ʣʘʛʘʶʪʩʷ ʩʪʝʢ, ʩʠʩʪʝʤʥʳʝ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʦʙʣʘʩʪʠ ʜʘʥʥʳʭ. 

ʆʙʨʘʱʝʥʠʝ ʢ ʷʯʝʡʢʘʤ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ ï ʧʨʷʤʘʷ ʘʜʨʝʩʘʮʠʷ ʷʯʝʡʢʠ ʧʘʤʷʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʜʨʝʩ 

ʷʯʝʡʢʠ ʷʚʣʝ̫ʪʩʷ ʦʧʝʨʘʥʜʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʘʥʜʳ. ɺʪʦʨʦʡ ʩʧʦʩʦʙ ï 

ʢʦʩʚʝʥʥʘʷ ʘʜʨʝʩʘʮʠʷ ʧʨʠ ʧʦʤʦʱʠ ʨʝʛʠʩʪʨʦʚ R0 ʠʣʠ R1 ï ʧʝʨʝʜ ʚʳ-

ʧʦʣʥʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʘʥʜʳ ʚ ʦʜʠʥ ʠʟ ʵʪʠʭ ʨʝʛʠʩʪʨʦʚ ʜʦʣʞʝʥ 

ʙʳʪʴ ʟʘʥʝʩʝʥ ʘʜʨʝʩ ʷʯʝʡʢʠ, ʢ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ. ʂ 

ʘʜʨʝʩʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʧʨʠʤʳʢʘʝʪ ʘʜʨʝʩʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ SFR. ɸʜʨʝʩʘ, ʧʦ ʢʦʪʦʨʳʤ 

ʨʘʩʧʦʣʦʞʝʥʳ ʵʪʠ ʨʝʛʠʩʪʨʳ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.1. ʆʪʤʝʪʠʤ, ʯʪʦ 

ʨʝʛʠʩʪʨʳ ʟʘʥʠʤʘʶʪ ʪʦʣʢɹʦ ʯʘʩʪʴ 256-ʙʘʡʪʦʚʦʛʦ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
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   ʊʘʙʣʠʮʘ 4.1 ï  ɹʣʦʢ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ 

ʉʠʤʚʦʣ ɸʜʨʝʩ ʅʘʠʤʝʥʦʚʘʥʠʝ 

1 2 3 

* ACC 0E0H ɸʢʢʫʤʫʣʷʪʦʨ 

* B 0F0H ʈʝʛʠʩʪʨ-ʨʘʩʰʠʨʠʪʝʣʴ ʘʢʢʫʤʫʣʷʪʦʨʘ 

* PSW 0D0H ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʛʨʘʤʤʳ 

* P0 080H ʇʦʨʪ 0  (SRF P0) 

* P1 090H ʇʦʨʪ 1  (SFR P1) 

* P2 0A0H ʇʦʨʪ 2  (SFR P2) 

* P3 0B0H ʇʦʨʪ 3  (SFR P3) 

SP 081H ʈʝʛʠʩʪʨ-ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ 

DPH 083H ʉʪʘʨʰʠʡ ʙʘʡʪ ʨʝʛʠʩʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʜʘʥʥʳʭ DPTR 

DPL 082H ʄʣʘʜʰʠʡ ʙʘʡʪ ʨʝʛʠʩʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʜʘʥʥʳʭ DPTR 

TH0 08CH ʉʪʘʨʰʠʡ ʙʘʡʪ ʊʘʡʤʝʨʘ 0 

TL0 08AH ʄʣʘʜʰʠʡ ʙʘʡʪ ʊʘʡʤʝʨʘ 0 

TH1 08DH ʉʪʘʨʰʠʡ ʙʘʡʪ ʊʘʡʤʝʨʘ 1 

TL1 08BH ʄʣʘʜʰʠʡ ʙʘʡʪ ʊʘʡʤʝʨʘ 1 

TMOD 089H ʈʝʛʠʩʪʨ ʨʝʞʠʤʦʚ ʪʘʡʤʝʨʦʚ/ʩʯʝʪʯʠʢʦʚ 0, 1 

* TCON 088H ʈʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ-ʩʪʘʪʫʩʘ ʪʘʡʤʝʨʦʚ 

T2CON 0C8H ʈʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ ʊʘʡʤʝʨʘ 2 

RCAP2H 0CBH ʈʝʛʠʩʪʨ ʧʝʨʝʟʘʛʨʫʟʢʠ ʊʘʡʤʝʨʘ 2, ʩʪʘʨʰʠʡ ʙʘʡʪ 

RCAP2L 0CAH ʈʝʛʠʩʪʨ ʧʝʨʝʟʘʛʨʫʟʢʠ ʊʘʡʤʝʨʘ 2, ʤʣʘʜʰʠʡ ʙʘʡʪ 

TH2 0CDH ʉʪʘʨʰʠʡ ʙʘʡʪ ʊʘʡʤʝʨʘ 2 

TL2 0CCH ʄʣʘʜʰʠʡ ʙʘʡʪ ʊʘʡʤʝʨʘ 2 

* IP 0B8H ʈʝʛʠʩʪʨ ʧʨʠʦʨʠʪʝʪʦʚ 

*  IE 0A8H ʈʝʛʠʩʪʨ ʤʘʩʢʠ ʧʨʝʨʳʚʘʥʠʡ 

SADDR 0A9H ʈʝʛʠʩʪʨ ʩʧʝʮʬʫʥʢʮʠʡ 

SADEN 0B9H ʈʝʛʠʩʪʨ ʤʘʩʢʠ ʩʧʝʮʬʫʥʢʮʠʡ 

PCON 087H ʈʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ 

* SCON 098H ʈʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʤ 

SBUF 099H ɹʫʬʝʨ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 4.1 

1 2 3 

CCON 0D8H ʈʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ ʙʣʦʢʘ ʈʉɸ 

CMOD 0D9H ʈʝʛʠʩʪʨ ʨʝʞʠʤʘ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ ʙʣʦʢʘ ʈʉɸ 

CCAPM0 0DAH 
ʈʝʛʠʩʪʨ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʟʘʭʚʘʪʘ/ʩʨʘʚʥʝʥʠʷ ʢʘʥʘʣʘ 0  

ʙʣʦʢʘ ʈʉɸ 

CCAPM1 0DBH 
ʈʝʛʠʩʪʨ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʟʘʭʚʘʪʘ/ʩʨʘʚʥʝʥʠʷ ʢʘʥʘʣʘ 1  

ʙʣʦʢʘ ʈʉɸ 

CCAPM2 0DCH 
ʈʝʛʠʩʪʨ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʟʘʭʚʘʪʘ/ʩʨʘʚʥʝʥʠʷ ʢʘʥʘʣʘ 2  

ʙʣʦʢʘ ʈʉɸ 

CCAPM3 0DDH 
ʈʝʛʠʩʪʨ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʟʘʭʚʘʪʘ/ʩʨʘʚʥʝʥʠʷ ʢʘʥʘʣʘ 3  

ʙʣʦʢʘ ʈʉɸ 

CCAPM4 0DEH 
ʈʝʛʠʩʪʨ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʟʘʭʚʘʪʘ/ʩʨʘʚʥʝʥʠʷ ʢʘʥʘʣʘ 4  

ʙʣʦʢʘ ʈʉɸ 

CL 0E9H 
ʉʯʝʪʥʳʡ ʨʝʛʠʩʪʨ ʪʘʡʤʝʨʘ-ʩʯʝʪʯʠʢʘ ʙʣʦʢʘ ʈʉɸ,  ʤʣʘʜʰʠʡ 

ʙʘʡʪ 

CCAP0L 0EAH 
ʈʝʛʠʩʪʨ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ ʢʘʥʘʣʘ 0 ʙʣʦʢʘ ʈʉɸ, ʤʣʘʜ-

ʰʠʡ ʙʘʡʪ 

CCAP1L 0EBH 
ʈʝʛʠʩʪʨ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ   ʢʘʥʘʣʘ 1  ʙʣʦʢʘ ʈʉɸ, ʤʣʘʜ-

ʰʠʡ ʙʘʡʪ 

CCAP2L 0EʉH 
ʈʝʛʠʩʪʨ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ   ʢʘʥʘʣʘ 2  ʙʣʦʢʘ ʈʉɸ, ʤʣʘʜ-

ʰʠʡ ʙʘʡʪ 

CCAP3L 0EDH 
ʈʝʛʠʩʪʨ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ   ʢʘʥʘʣʘ 3  ʙʣʦʢʘ ʈʉɸ, ʤʣʘʜ-

ʰʠʡ ʙʘʡʪ 

CCAP4L 0EEH 
ʈʝʛʠʩʪʨ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ   ʢʘʥʘʣʘ 4  ʙʣʦʢʘ ʈʉɸ, ʤʣʘʜ-

ʰʠʡ ʙʘʡʪ 

CH 0F9H 
ʉʯʝʪʥʳʡ ʨʝʛʠʩʪʨ ʪʘʡʤʝʨʘ-ʩʯʝʪʯʠʢʘ ʙʣʦʢʘ ʈʉɸ, ʩʪʘʨʰʠʡ 

ʙʘʡʪ 

CCAP0H 0FAH 
ʈʝʛʠʩʪʨ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ ʢʘʥʘʣʘ 0 ʙʣʦʢʘ ʈʉɸ, ʩʪʘʨʰʠʡ 

ʙʘʡʪ 

CCAP1H 0FBH 
ʈʝʛʠʩʪʨ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ ʢʘʥʘʣʘ 1 ʙʣʦʢʘ ʈʉɸ, ʩʪʘʨʰʠʡ 

ʙʘʡʪ 

CCAP2H 0FCH 
ʈʝʛʠʩʪʨ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ ʢʘʥʘʣʘ 2 ʙʣʦʢʘ ʈʉɸ, ʩʪʘʨʰʠʡ 

ʙʘʡʪ 

CCAP3H 0FDH 
ʈʝʛʠʩʪʨ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ ʢʘʥʘʣʘ 3 ʙʣʦʢʘ ʈʉɸ, ʩʪʘʨʰʠʡ 

ʙʘʡʪ 

CCAP4H 0FEH 
ʈʝʛʠʩʪʨ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ ʢʘʥʘʣʘ 4 ʙʣʦʢʘ ʈʉɸ, ʩʪʘʨʰʠʡ 

ʙʘʡʪ 

ʇʨʠʤʝʯʘʥʠʝ ï ʈʝʛʠʩʪʨʳ, ʠʤʝʥʘ ʢʦʪʦʨʳʭ ʦʪʤʝʯʝʥʳ ʟʥʘʢʦʤ (*), ʜʦʧʫʩʢʘʶʪ ʘʜ-

ʨʝʩʘʮʠʶ ʩʚʦʠʭ ʦʪʜʝʣʴʥʳʭ ʙʠʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜ ʠʟ ʛʨʫʧʧʳ ʢʦʤʘʥʜ ʦʧʝʨʘʮʠʡ 

ʩ ʙʠʪʘʤʠ. 

 

ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʩʪʘ-

ʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ 64 ʂʙʘʡʪ ʆɿʋ. ɸʜʨʝʩʘʮʠʷ ʫʧʦʤʷʥʫʪʳʭ ʷʯʝʝʢ ʚʥʝʰ-

ʥʝʛʦ ʆɿʋ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʢʦʩʚʝʥʥʦʡ ʘʜʨʝʩʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʨʝ-
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ʛʠʩʪʨʦʚ R0 ʠ R1 ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʜʚʫʭʙʘʡʪʦʚʦʛʦ ʨʝʛʠ-

ʩʪʨʘ  DPTR. 

ɸʢʢʫʤʫʣʷʪʦʨ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʦʧʝʨʘʥʜʘ ʠ ʤʝʩʪʦʤ ʬʠʢʩʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʷʜʘ ʦʧʝʨʘʮʠʡ. ʊʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢ-

ʢʫʤʫʣʷʪʦʨʘ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʦʧʝʨʘʮʠʠ ʩʜʚʠʛʘ, ʧʨʦʚʝʨʢʠ ʥʘ ʥʫʣʴ ʠ 

ʨʷʜ ʜʨʫʛʠʭ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ, ʩʠʩʪʝ-

ʤʘ ʢʦʤʘʥʜ ʧʦʜʦʙʥʘ ʩʠʩʪʝʤʝ ʢʦʤʘʥʜ ʩʝʤʝʡʩʪʚʘ 8051 (ʬʠʨʤʳ Intel) ʠ ʩʦ-

ʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʘʥʜ ʧʝʨʝʩʳʣʦʢ, ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ 

ʧʝʨʝʭʦʜʦʚ, ʥʝ ʠʩʧʦʣʴʟʫʶʱʠʭ ʘʢʢʫʤʫʣʷʪʦʨ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʫʧʦʤʷʥʫ-

ʪʘʷ ʩʠʩʪʝʤʘ ʢʦʤʘʥʜ ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʘ ʠ ʫʥʠʚʝʨʩʘʣʴʥʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʷʜʘ ʢʦʤʘʥʜ ʚ ʘʨʠʬʤʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʤ ʫʩʪʨʦʡ-

ʩʪʚʝ (ɸʃʋ) ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠʟʥʘʢʠ ʦʧʝʨʘʮʠʡ ï ʬʣʘʛʠ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʫ-

ʶʪʩʷ ʚ ʨʝʛʠʩʪʨʝ PSW. ʇʝʨʝʯʝʥʴ ʬʣʘʛʦʚ, ʠʭ ʩʠʤʚʦʣʠʯʝʩʢʠʝ ʠʤʝʥʘ ʠ ʫʩʣʦ-

ʚʠʷ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.2. 

ʊʘʙʣʠʮʘ 4.2 ï ʌʦʨʤʘʪ ʨʝʛʠʩʪʨʘ ʩʣʦʚʘ ʩʦʩʪʦʷʥʠʷ ʧʨʦʛʨʘʤʤʳ PSW 

ʉʠʤʚʦʣ ʇʦʟʠʮʠʷ ʀʤʷ ʠ ʥʘʟʥʘʯʝʥʠʝ 

1 2 3 

 

P 
 

PSW.0 

ʌʣʘʛ ʧʘʨʠʪʝʪʘ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʩʙʨʘʩʳʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʦ ʚ 

ʢʘʞʜʦʤ ʮʠʢʣʝ ʢʦʤʘʥʜʳ ʠ ʬʠʢʩʠʨʫʝʪ ʥʝʯʝʪʥʦʝ/ʯʝʪʥʦʝ ʯʠʩʣʦ 

ʝʜʠʥʠʯʥʳʭ ʙʠʪ ʚ  ʘʢʢʫʤʫʣʷʪʦʨʝ 

- PSW.1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
 

OV 
 

PSW.2 ʌʣʘʛ ʧʝʨʝʧʦʣʥʝʥʠʷ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʩʙʨʘʩʳʚʘʝʪʩʷ ʘʧʧʘ-

ʨʘʪʥʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ  ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 
 

RS0 

RS1 

 

PSW.3 

PSW.4 

ɹʠʪʳ ʚʳʙʦʨʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʙʘʥʢʘ ʨʝʛʠʩʪʨʦʚ. ʄʦʛʫʪ ʙʳʪʴ 

ʠʟʤʝʥʝʥʳ ʧʨʦʛʨʘʤʤʥʳʤ ʧʫʪʝʤ. 

RS0   RS1   ɹʘʥʢ   ɻʨʘʥʠʮʳ ʘʜʨʝʩʦʚ ʆɿʋ 

0       0          0         00H - 07H 

1       0          1         08H - 0FH 

0       1          2         10H - 17H 

1       1          3         18H - 1FH 
 

F0 
 

PSW.5 ʌʣʘʛ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʄʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ, ʩʙʨʦʰʝʥ ʠʣʠ 

ʧʨʦʚʝʨʝʥ ʧʨʦʛʨʘʤʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʷ 
 

AC 
 

PSW.6 ʌʣʘʛ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʩʙʨʘʩʳ-

ʚʘʝʪʩʷ ʪʦʣʴʢʦ ʘʧʧʘʨʘʪʥʳʤʠ  ʩʨʝʜʩʪʚʘʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦ-

ʤʘʥʜ ʩʣʦʞʝʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ  ʠ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ  ʧʝʨʝʥʦʩʝ ʠʣʠ  

ʟʘʝʤʝ ʚ ʙʠʪʝ 3 ʘʢʢʫʤʫʣʷʪʦʨʘ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 4.2 

1 2 3 

 

ʉ 
 

PSW.7 ʌʣʘʛ ʧʝʨʝʥʦʩʘ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʩʙʨʘʩʳʚʘʝʪʩʷ ʢʘʢ ʘʧʧʘʨʘʪ-

ʥʦ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʧʫʪʝʤ 

 

ʈʝʛʠʩʪʨ-ʫʢʘʟʘʪʝʣʴ ʩʪʝʢʘ SP ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦ-

ʛʦ ʩʝʤʝʡʩʪʚʘ  8-ʙʠʪʥʳʡ. ʆʥ ʤʦʞʝʪ ʘʜʨʝʩʦʚʘʪʴ ʣʶʙʫʶ ʦʙʣʘʩʪʴ ʚʥʫʪʨʝʥʥʝʡ 

ʧʘʤʷʪʠ ʜʘʥʥʳʭ. ʉʪʝʢ "ʨʘʩʪʝʪ ʚʚʝʨʭ", ʪ. ʝ. ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʢʦʤʘʥʜʳ 

PUSH ʠʣʠ CALL ʩʦʜʝʨʞʠʤʦʝ SP ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʟʘʧʠʩʴ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʪʝʢ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ ʠʥʬʦʨ-

ʤʘʮʠʠ ʠʟ ʩʪʝʢʘ ʨʝʛʠʩʪʨ SP ʜʝʢʨʝʤʝʥʪʠʨʫʝʪʩʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʧʦʩʣʝ ʩʠʛʥʘʣʘ 

ʩʙʨʦʩʘ ʠʣʠ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ SP ʟʘʥʦʩʠʪʩʷ ʢʦʜ 

07H. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʝʨʚʳʡ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ 

ʷʯʝʡʢʝ ʧʘʤʷʪʠ ʩ ʘʜʨʝʩʦʤ 08H. 

ʈʝʛʠʩʪʨ-ʫʢʘʟʘʪʝʣʴ ʜʘʥʥʳʭ DPTR ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʬʠʢʩʘʮʠʠ 16-ʙʠʪʥʦʛʦ ʘʜʨʝʩʘ ʚ ʦʧʝʨʘʮʠʷʭ ʦʙʨʘʱʝʥʠʷ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ 

ʧʨʦʛʨʘʤʤ ʠ ʜʘʥʥʳʭ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʛʨʘʤʤʠʩʪʘ ʦʥ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ 

ʢʘʢ ʚ ʚʠʜʝ ʦʜʥʦʛʦ 16-ʙʠʪʥʦʛʦ ʨʝʛʠʩʪʨʘ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ 

ʨʝʛʠʩʪʨʦʚ DPL ʠ DPH. 

ɼʚʝ ʨʝʛʠʩʪʨʦʚʳʝ ʧʘʨʳ ʩ ʠʤʝʥʘʤʠ TH0, TL0 ʠ TH1, TL1 ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʠʟ ʩʝʙʷ ʨʝʛʠʩʪʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʝʟʘʚʠʩʠʤʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʜʚʫʭ ʧʨʦʛʨʘʤʤʥʦ-ʫʧʨʘʚʣʷʝʤʳʭ 16-ʙʠʪʥʳʭ ʪʘʡʤʝʨʦʚ/ʩʯʝʪʯʠʢʦʚ. ʈʝʞʠʤʳ 

ʪʘʡʤʝʨʦʚ/ʩʯʝʪʯʠʢʦʚ ʟʘʜʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʠʩʪʨʘ TMOD, ʘ 

ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʨʝʛʠʩʪʨʘ TCON ʜʣʷ ʊʘʡʤʝ-

ʨʦʚ 0, 1 ʠ T2CON ʜʣʷ ʊʘʡʤʝʨʘ 2. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʘʤʠ ʵʥʝʨʛʦʧʦ-

ʪʨʝʙʣʝʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʛʠʩʪʨ PCON. ʈʝʛʠʩʪʨʳ  IP  

ʠ IE ʫʧʨʘʚʣʷʶʪ ʨʘʙʦʪʦʡ ʩʠʩʪʝʤʳ ʧʨʝʨʳʚʘʥʠʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʘ ʨʝʛʠ-

ʩʪʨʳ SBUF ʠ SCON ï ʨʘʙʦʪʦʡ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨ-

ʪʘ.  ʈʝʛʠʩʪʨʳ SADDR ʠ SADEN ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʤʫ ʧʦʨʪʫ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʦʜʥʦʤʫ ʢʘʥʘʣʫ ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝ-
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ʨʦʚ. ʆʧʠʩʘʥʠʝ ʪʘʡʤʝʨʦʚ/ʩʯʝʪʯʠʢʦʚ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʤʘʩʩʠʚʘ ʩʯʝʪʯʠ-

ʢʦʚ ʈʉɸ, ʩʠʩʪʝʤʳ ʧʨʝʨʳʚʘʥʠʡ ʠ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʧʦʨʪʘ ʙʫʜʝʪ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ. 

4.3  ʆʨʛʘʥʠʟʘʮʠʷ ʧʦʨʪʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ɺʩʝ 4 ʧʦʨʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ï ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʝ. ʂʘʞʜʳʡ ʠʟ 

ʥʠʭ ʩʦʜʝʨʞʠʪ ʨʝʛʠʩʪʨ-ʟʘʱʝʣʢʫ (SFR P0...P3), ʚʳʭʦʜʥʫʶ ʮʝʧʴ ʠ ʚʭʦʜʥʦʡ 

ʙʫʬʝʨ. ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ  ʩʭʝʤʳ ʧʦʨʪʦʚʳʭ ʙʫʬʝʨʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠ-

ʩʫʥʢʝ 4.2. 

ɺʳʭʦʜʥʳʝ ʮʝʧʠ P0 ʠ P2 ʚʤʝʩʪʝ ʩ ʚʭʦʜʥʳʤ ʙʫʬʝʨʦʤ P0 ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ. ʇʨʠ ʵʪʦʤ ʥʘ ʚʳʭʦʜʘʭ P0 ʤʣʘʜ-

ʰʠʡ ʙʘʡʪ ʘʜʨʝʩʘ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʤʫʣʴʪʠʧʣʝʢʩʠʨʫʝʪʩʷ ʩ ʚʚʦʜʠ-

ʤʳʤ-ʚʳʚʦʜʠʤʳʤ ʙʘʡʪʦʤ. ɺʳʭʦʜʳ P2 ʩʦʜʝʨʞʘʪ ʩʪʘʨʰʠʡ ʙʘʡʪ ʘʜʨʝʩʘ 

ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ, ʝʩʣʠ ʘʜʨʝʩ 16-ʨʘʟʨʷʜʥʳʡ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

8-ʨʘʟʨʷʜʥʦʛʦ ʘʜʨʝʩʘ ʥʘ ʚʳʚʦʜʘʭ P2 ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʠʟ SFR P2. 

ɺʳʚʦʜʳ ʧʦʨʪʘ P3, ʧʦʤʠʤʦ ʦʙʳʯʥʦʛʦ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʚʦʜʘ 

ʝʝ ʠʟ SFR, ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ. ʆʧʠʩʘʥʠʝ ʵʪʠʭ 

ʬʫʥʢʮʠʡ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.3.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ  4.2, ʩʭʝʤʘ ʧʦʨʪʘ ʈ1 ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 

1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ ʧʨʝʪʝʨʧʝʣʘ ʠʟʤʝʥʝʥʠʷ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ  ʧʦʨʪʦʤ  ʈ1 ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʅ1830ɺɽ31, ʅ1830ɺɽ51. ʕʪʦ ʷʚʠ-

ʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʪʦʛʦ, ʯʪʦ ʚʳʚʦʜʳ ʧʦʨʪʘ ʈ1 ʩʪʘʣʠ ʚʳʧʦʣʥʷʪʴ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʝ ʬʫʥʢʮʠʠ. ʆʧʠʩʘʥʠʝ ʵʪʠʭ ʬʫʥʢʮʠʡ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.4. 
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ʈʠʩʫʥʦʢ 4.2 ï ʉʭʝʤʳ ʧʦʨʪʦʚ  ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ: 

ʘ) ʈ0.ʭ ʜʣʷ ʀʉ 1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ, 

ʙ) ʈ1.ʭ ʜʣʷ ʀʉ ʅ1830ɺɽ31, ʅ1830ɺɽ51,  

ʚ) ʈ2.ʭ ʜʣʷ ʀʉ 1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ, 

ʛ) ʈ1.ʭ, ʈ3.ʭ ʜʣʷ ʀʉ 1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ 
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ʊʘʙʣʠʮʘ 4.3 ï ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʧʦʨʪʘ P3 

ɺʳʚʦʜ ʧʦʨʪʘ ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʬʫʥʢʮʠʷ 

P3.0 RXD        ï ʚʭʦʜ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ 

P3.1 TXD        ï ʚʳʭʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ 

P3.2 INT0#      ï ʚʥʝʰʥʝʝ ʧʨʝʨʳʚʘʥʠʝ 0 

P3.3 INT1#      ï ʚʥʝʰʥʝʝ ʧʨʝʨʳʚʘʥʠʝ 1 

P3.4 T0            ï ʚʭʦʜ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 0 

P3.5 T1            ï ʚʭʦʜ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 1 

P3.6 WR#        ï ʩʪʨʦʙ ʟʘʧʠʩʠ ʚʦ ʚʥʝʰʥʶʶ ʧʘʤʷʪʴ ʜʘʥʥʳʭ 

P3.7 RD#         ï ʩʪʨʦʙ ʯʪʝʥʠʷ ʠʟ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ 

 

ʊʘʙʣʠʮʘ 4.4 ï ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʧʦʨʪʘ P1 

ɺʳʚʦʜ ʧʦʨʪʘ ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʬʫʥʢʮʠʷ 

P1.0 ʊ2       ï ʚʭʦʜ-ʚʳʭʦʜ  ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 2 

P1.1 T2EX ï ʚʭʦʜ ʪʨʠʛʛʝʨʘ ʧʝʨʝʟʘʛʨʫʟʢʠ ʠ ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ ʩʯʝʪʘ 

ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 2 

P1.2 ECI     ï ʚʭʦʜ ʪʘʡʤʝʨʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʤʘʩʩʠʚʘ ʩʯʝʪʯʠʢʦʚ PCA 

P1.3 CEX0  ï ʚʭʦʜ-ʚʳʭʦʜ 0 ʢʘʥʘʣʘ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ PCA 

P1.4 CEX1  ï ʚʭʦʜ-ʚʳʭʦʜ 1 ʢʘʥʘʣʘ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ PCA 

P1.5 CEX2  ï ʚʭʦʜ-ʚʳʭʦʜ 2 ʢʘʥʘʣʘ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ PCA 

P1.6 CEX3  ï ʚʭʦʜ-ʚʳʭʦʜ 3 ʢʘʥʘʣʘ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ PCA 

P1.7 CEX4  ï ʚʭʦʜ-ʚʳʭʦʜ 4 ʢʘʥʘʣʘ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ PCA 

 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʘʢʪʠʚʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʚ ʩʣʫ-

ʯʘʝ, ʝʩʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʠʪʳ SFR ʧʦʨʪʘ P3 ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʥʝʩʝ-

ʥʳ ʝʜʠʥʠʮʳ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʭʝʤʳ ʨʝʛʠʩʪʨʦʚ-ʟʘʱʝʣʦʢ ʠ ʙʫʬʝʨʦʚ ʚʚʦʜʘ-

ʚʳʚʦʜʘ ʢʘʞʜʦʛʦ ʠʟ ʯʝʪʳʨʝʭ ʧʦʨʪʦʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʧʦʩʪʨʦʝʥʳ ʪʘʢ: 

ʂʘʞʜʳʡ ʠʟ ʙʠʪʦʚ ʨʝʛʠʩʪʨʘ-ʟʘʱʝʣʢʠ SFR ʷʚʣʷʝʪʩʷ ʧʦ ʩʫʪʠ 

D-ʪʨʠʛʛʝʨʦʤ, ʠʥʬʦʨʤʘʮʠʷ ʚ ʢʦʪʦʨʳʡ ʟʘʥʦʩʠʪʩʷ ʩ ʚʥʫʪʨʝʥʥʝʡ ʰʠʥʳ ʜʘʥ-

ʥʳʭ ʧʦ ʩʠʛʥʘʣʫ "ʟʘʧʠʩʴ ʚ SFR Pi" (i = 0...3) ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʥʦ-

ʛʦ ʵʣʝʤʝʥʪʘ (CPU). ʉ ʥʝʠʥʚʝʨʪʠʨʦʚʘʥʥʦʛʦ ʚʳʭʦʜʘ D-ʪʨʠʛʛʝʨʘ ʠʥʬʦʨʤʘ-
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ʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʚʝʜʝʥʘ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʰʠʥʫ ʧʦ ʩʠʛʥʘʣʫ "ʯʪʝʥʠʝ 

SFR Pi" ʦʪ CPU, ʘ ʩ ʚʳʚʦʜʘ ʤʠʢʨʦʩʭʝʤʳ ("ʠʟ ʚʥʝʰʥʝʛʦ ʤʠʨʘ") ï ʧʦ ʩʠʛ-

ʥʘʣʫ "ʯʪʝʥʠʝ ʚʳʚʦʜʦʚ Pi". ʆʜʥʠ ʢʦʤʘʥʜʳ ʘʢʪʠʚʠʨʫʶʪ ʩʠʛʥʘʣ "ʯʪʝʥʠʝ 

SFR Pi", ʜʨʫʛʠʝ ï "ʯʪʝʥʠʝ ʚʳʚʦʜʦʚ Pi". ʇʦʜʨʦʙʥʝʝ ʦʙ ʵʪʦʤ ʙʫʜʝʪ ʩʢʘʟʘʥʦ 

ʥʠʞʝ ʧʨʠ ʦʧʠʩʘʥʠʠ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ. 

ʇʦʵʪʦʤʫ ʚʳʭʦʜʥʳʝ ʮʝʧʠ P0 ʠ P2 ʢʦʤʤʫʪʠʨʫʶʪʩʷ ʩʠʛʥʘʣʘʤʠ 

CNTR, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʚʦʜ ʘʜʨʝʩʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʥʥʳʭ ʧʨʠ ʦʙ-

ʨʘʱʝʥʠʠ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ. ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʚ SFR P0 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʥʦʩʷʪʩʷ ʝʜʠʥʠʮʳ ʚʦ ʚʩʝ ʙʠʪʳ. ʀʥʬʦʨʤʘʮʠʷ ʚ SFR P2 

ʧʨʠ ʵʪʦʤ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʚʳʚʦʜʳ ʧʦʨʪʘ P3 ʚʳʧʦʣʥʷʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʚ 

SFR P3 ʪʘʢʞʝ ʟʘʥʝʩʪʠ ʝʜʠʥʠʮʳ ʚʦ ʚʩʝ ʙʠʪʳ. 

ɺʳʭʦʜʳ SFR ʨʝʛʠʩʪʨʦʚ ʧʦʨʪʦʚ P1...P3 ʚʳʧʦʣʥʝʥʳ ʥʘ 

ʄʆʇ-ʪʨʘʥʟʠʩʪʦʨʘʭ, ʠʤʝʶʱʠʭ ʚʥʫʪʨʝʥʥʶʶ ʥʘʛʨʫʟʢʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʳ-

ʭʦʜ SFR ʨʝʛʠʩʪʨʘ P0 ʚʳʧʦʣʥʝʥʳ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ ʩ ʦʪʢʨʳʪʳʤ ʩʪʦʢʦʤ. 

ʂʘʞʜʘʷ ʣʠʥʠʷ ʣʶʙʦʛʦ ʠʟ ʧʦʨʪʦʚ ʤʦʞʝʪ ʥʝʟʘʚʠʩʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 

ʜʣʷ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʠ ʜʣʷ ʚʳʚʦʜʘ (ʜʣʷ ʣʠʥʠʡ ʧʦʨʪʦʚ P0 ʠ P2 ʵʪʦ 

ʩʧʨʘʚʝʜʣʠʚʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʚʥʝʰʥʝʡ 

ʧʘʤʷʪʠ). ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʶʙʦʡ ʣʠʥʠʠ ʧʦʨʪʦʚ P1...P3 ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜ-

ʥʦʡ ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʟʨʷʜ SFR ʟʘʥʝʩʪʠ ʝʜʠʥʠʮʫ. ʇʨʠ 

ʵʪʦʤ ʚʳʭʦʜʥʦʡ ʧʦʣʝʚʦʡ ʪʨʘʥʟʠʩʪʦʨ ʦʪʢʣʶʯʘʝʪʩʷ. ɺʥʫʪʨʝʥʥʠʡ ʥʘʛʨʫʟʦʯ-

ʥʳʡ ʨʝʟʠʩʪʦʨ ʢʘʢ ʙʳ "ʧʦʜʪʷʛʠʚʘʝʪ" ʧʦʪʝʥʮʠʘʣ ʚʳʚʦʜʘ ʢ ʥʘʧʨʷʞʝʥʠʶ ʧʠ-

ʪʘʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʥʝʰʥʷʷ ʥʘʛʨʫʟʢʘ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʝʛʦ ʥʫʣʝʚʳʤ. 

 ɺʳʚʦʜʳ ʧʦʨʪʘ P0 ʠʤʝʶʪ ʠʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʅʘʛʨʫʟʦʯʥʳʡ ʪʨʘʥʟʠ-

ʩʪʦʨ ʣʠʥʠʠ ʧʦʨʪʘ ʚʢʣʶʯʝʥ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʦʨʪ ʚʳʚʦʜʠʪ ʝʜʠʥʠʮʫ ʧʨʠ 

ʦʙʨʘʱʝʥʠʠ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘʛʨʫʟʦʯʥʳʡ ʪʨʘʥʟʠ-

ʩʪʦʨ ʦʪʢʣʶʯʝʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʦʙʳʯʥʦʛʦ ʚʚʦʜʘ-

ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ (ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦʨʪ P1) ʚʳʚʦʜʳ ʧʦʨʪʘ P0 ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʪʨʘʥʟʠʩʪʦʨʳ ʩ ʦʪʢʨʳʪʳʤ ʩʪʦʢʦʤ. ɿʘʧʠʩʴ ʝʜʠʥʠʮʳ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʡ ʙʠʪ SFR ʦʪʢʣʶʯʘʝʪ ʠ ʚʪʦʨʦʡ ʪʨʘʥʟʠʩʪʦʨ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, 
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ʯʪʦ ʚʳʚʦʜ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʜ ʧʣʘʚʘʶʱʠʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʣʠʥʠʠ ʧʦʨʪʘ P0 ʢʘʢ ʚʳʚʦʜʳ ʩ ʚʳʩʦʢʦʠʤʧʝʜʘʥʩʥʳʤ ʩʦʩʪʦʷʥʠ-

ʝʤ. 

ʇʦʩʢʦʣʴʢʫ ʚʳʚʦʜʳ P1...P3 ʠʤʝʶʪ ʚʥʫʪʨʝʥʥʶʶ ʥʘʛʨʫʟʢʫ, ʪʦ ʧʨʠ 

ʧʝʨʝʚʦʜʝ ʠʭ ʚ ʨʝʞʠʤ ʚʚʦʜʘ ʦʥʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʪʦʢʘ ʜʣʷ ʚʳʭʦʜʘ 

ʤʠʢʨʦʩʭʝʤʳ ʠʣʠ ʪʨʘʥʟʠʩʪʦʨʘ, ʥʘʛʨʫʞʝʥʥʦʛʦ ʥʘ ʵʪʦʪ ʚʳʚʦʜ. ʇʦʵʪʦʤʫ ʧʦʨ-

ʪʳ P1...P3 ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ "ʢʚʘʟʠʜʚʫʥʘʧʨʘʚʣʝʥʥʳʝ", ʚ ʦʪʣʠʯʠʝ ʦʪ "ʠʩ-

ʪʠʥʥʦ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʛʦ" ʧʦʨʪʘ P0, ʧʝʨʝʚʦʜʠʤʦʛʦ ʚ ʨʝʞʠʤʝ ʚʚʦʜʘ ʠʥ-

ʬʦʨʤʘʮʠʠ ʚ ʚʳʩʦʢʦʠʤʧʝʜʘʥʩʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʂʘʞʜʳʡ ʠʟ ʚʳʚʦʜʦʚ ʧʦʨʪʦʚ P1...P3 ʤʦʞʝʪ ʙʳʪʴ ʥʘʛʨʫʞʝʥ ʥʘ 

4 ʊʊʃ-ʚʭʦʜʘ. ʆʥʠ ʥʝ ʪʨʝʙʫʶʪ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ, ʥʦ ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʚʳ-

ʭʦʜʦʚ ʢ ʵʪʠʤ ʚʳʚʦʜʘʤ ʧʦʜʢʣʶʯʝʥʳ ʥʝʥʘʛʨʫʞʝʥʥʳʝ ʚʳʚʦʜʳ ʩ ʦʪʢʨʳʪʳʤ 

ʢʦʣʣʝʢʪʦʨʦʤ ʠʣʠ ʩʪʦʢʦʤ, ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʟʘʪʷʥʫʪʴʩʷ. 

ɺʳʚʦʜʳ ʧʦʨʪʘ P0 ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʛʨʫʞʝ-

ʥʳ ʥʘ 8 ʊʊʃ-ʚʭʦʜʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʙʳʯʥʦʛʦ ʧʦʨʪʘ ʢʘʞ-

ʜʳʡ ʠʟ ʚʚrʦʜʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢ ʰʠʥʝ ʧʠʪʘʥʠʷ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ 

ʥʦʤʠʥʘʣʦʤ 10...20 ʢʆʤ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ P0 ʚ ʢʘʯʝʩʪʚʝ ʰʠʥʳ ʘʜʨʝ-

ʩʘ/ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʵʪʦʤ ʦʪʧʘʜʘʝʪ. 

ɺʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ, ʠʟʤʝʥʷʶʱʠʭ SFR ʧʦʨʪʦʚ, ʥʦʚʳʝ 

ʟʥʘʯʝʥʠʷ ʟʘʱʝʣʢʠʚʘʶʪʩʷ ʚ ʪʨʠʛʛʝʨʳ SFR ʚ ʩʘʤʦʤ ʧʦʩʣʝʜʥʝʤ ʮʠʢʣʝ ʚʳ-

ʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ. ʅʦ ʥʘ ʚʳʚʦʜʘʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʜʘʥʥʳʝ ʧʦʷʚʣʷʶʪʩʷ 

ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ ʚʧrʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʝʡ ʢʦʤʘʥʜʳ. 

ɽʩʣʠ ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʧʘʜ ʠʟ 0 ʚ 1 ʣʠʥʠʡ 

ʧʦʨʪʦʚ P1...P3, ʪʦ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʚʢʣʶʯʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʘʛʨʫʟʦʯʥʳʡ ʪʨʘʥʟʠʩʪʦʨ ʚ ʥʘʛʨʫʟʢʝ ʪʨʘʥʟʠʩʪʦʨʘ ʚʳʭʦʜ-

ʥʦʛʦ ʢʘʩʢʘʜʘ ʧʦʨʪʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ ʪʦʢ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʚ 100 ʨʘʟ ʙʦʣʴʰʠʡ, ʯʝʤ ʥʦʤʠʥʘʣʴʥʘʷ, ʯʪʦ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʢʣʶʯʝʥʠʷ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʥʘ ʚʳʚʦʜʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʧʨʠʩʫʪ-

ʩʪʚʦʚʘʣʘ ʝʜʠʥʠʮʘ, ʘ ʚʥʝʰʥʷʷ ʥʘʛʨʫʟʢʘ ʧʝʨʝʢʣʶʯʠʣʘʩʴ ʚ ʥʦʣʴ, ʪʦ ʜʦʧʦʣ-
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ʥʠʪʝʣʴʥʳʡ ʥʘʛʨʫʟʦʯʥʳʡ ʪʨʘʥʟʠʩʪʦʨ ʤʦʞʝʪ ʟʘʢʨʳʪʴʩʷ, ʠ ʧʦʨʪ ʧʝʨʝʡʜʝʪ ʚ 

ʚʳʩʦʢʦʠʤʧʝʜʘʥʩʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʅʦ ʧʨʠ ʩʥʷʪʠʠ ʧʨʠʯʠʥʳ, ʧʨʠʚʝʜʰʝʡ ʢ 

ʵʪʦʤʫ ʧʝʨʝʢʣʶʯʝʥʠʶ, ʦʩʥʦʚʥʦʡ ʨ-ʢʘʥʘʣʴʥʳʡ ʄʆʇ-ʪʨʘʥʟʠʩʪʦʨ, ʙʳʩʪʨʦ-

ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʚʝʣʠʢʦ ʠ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ 

n-ʢʘʥʘʣʴʥʦʛʦ, ʚʦʩʩʪʘʥʦʚʠʪ ʠʩʭʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ. 

ʆʙʨʘʱʝʥʠʝ ʢ ʧʦʨʪʘʤ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʚʦʟʤʦʞʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʘʥʜ, ʦʧʝʨʠʨʫʶʱʠʭ ʩ ʙʘʡʪʦʤ, ʦʪʜʝʣʴʥʳʤ ʙʠʪʦʤ ʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʢʦʤ-

ʙʠʥʘʮʠʝʡ ʙʠʪ. ʇʨʠ ʵʪʦʤ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦʨʪ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʦʧʝʨʘʥʜʦʤ ʠ ʤʝʩʪʦʤ ʥʘʟʥʘʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʞʠʤ "ʯʪʝʥʠʝ-ʤʦʜʠʬʠʢʘʮʠʷ-ʟʘʧʠʩʴ". ʕʪʦʪ ʨʝʞʠʤ ʦʙʨʘʱʝ-

ʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʚʦʜ ʩʠʛʥʘʣʦʚ ʥʝ ʩ ʚʥʝʰʥʠʭ ʚʳʚʦʜʦʚ ʧʦʨʪʘ, ʘ ʠʟ ʝʛʦ ʨʝ-

ʛʠʩʪʨʘ-ʟʘʱʝʣʢʠ SFR, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʥʝʧʨʘʚʠʣʴʥʦʝ ʩʯʠʪʳʚʘʥʠʝ 

ʨʘʥʝʝ ʚʳʚʝʜʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʦʜʦʙʥʳʡ ʤʝʭʘʥʠʟʤ ʦʙʨʘʱʝʥʠʷ ʢ ʧʦʨʪʘʤ ʨʝʘʣʠʟʦʚʘʥ ʚ ʩʣʝʜʫʶ-

ʱʠʭ ʢʦʤʘʥʜʘʭ: 

-  ANL ï ʣʦʛʠʯʝʩʢʦʝ ʀ, ʥʘʧʨʠʤʝʨ, ANL P1, A; 

-  OPL ï ʣʦʛʠʯʝʩʢʦʝ ʀʃʀ, ʥʘʧʨʠʤʝʨ, ORL P2, A; 

-  XRL ï ʠʩʢʣʶʯʘʶʱʝʝ ʀʃʀ, ʥʘʧʨʠʤʝʨ, XRL P3, A; 

-  JBC ï ʧʝʨʝʭʦʜ, ʝʩʣʠ ʚ ʘʜʨʝʩʫʝʤʦʤ ʙʠʪʝ 1, ʪʦ ʧʦʩʣʝʜʫʶʱʝʝ ʝʝ 

ʦʙʥʫʣʝʥʠʝ, ʥʘʧʨʠʤʝʨ, JBC P1.1, LABEL; 

-  CPL ï ʠʥʚʝʨʩʠʷ ʙʠʪʘ, ʥʘʧʨʠʤʝʨ, CPL P3.3; 

-  INC  ï ʠʥʢʨʝʤʝʥʪ ʧʦʨʪʘ, ʥʘʧʨʠʤʝʨ, INC P2; 

-  DEC ï ʜʝʢʨʝʤʝʥʪ ʧʦʨʪʘ, ʥʘʧʨʠʤʝʨ, DEC P2; 

-  DJNC ï ʜʝʢʨʝʤʝʥʪ ʧʦʨʪʘ ʠ ʧʝʨʝʭʦʜ, ʝʩʣʠ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ ʥʝ 

ʨʘʚʥʦ ʥʫʣʶ, ʥʘʧʨʠʤʝʨ, DJNC P3, LABEL; 

-  MOV PX.Y, C ï ʧʝʨʝʜʘʯʘ ʙʠʪʘ ʧʝʨʝʥʦʩʘ ʚ ʙʠʪ Y ʧʦʨʪʘ X; 

-  SET PX.Y ï ʫʩʪʘʥʦʚʢʘ ʙʠʪʘ Y ʧʦʨʪʘ X; 

-  CLR PX.Y ï ʩʙʨʦʩ ʙʠʪʘ Y ʧʦʨʪʘ X. 

ʇʨʠʯʠʥʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʦʢʘʟʘʣʦʩʴ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʤʘʥ-

ʜʳ ʪʠʧʘ "ʯʪʝʥʠʝ-ʤʦʜʠʬʠʢʘʮʠʷ-ʟʘʧʠʩʴ", ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʢʣʶ-
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ʯʠʪʴ ʥʝʧʨʘʚʠʣʴʥʦʝ ʩʯʠʪʳʚʘʥʠʝ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʥʘ ʚʳʚʦʜʝ ʤʠʢʨʦʢʦʥʪʨʦʣ-

ʣʝʨʘ. ʇʨʝʜʧʦʣʦʞʠʤ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʣʠʥʠʷ "x" ʧʦʨʪʘ "y" ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʙʘ-

ʟʦʡ ʤʦʱʥʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʠ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʥʘ ʥʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʝʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ʂʦʛʜʘ ʚ ʜʘʥʥʳʡ ʙʠʪ ʟʘʧʠʩʘʥʘ ʝʜʠʥʠʮʘ, ʪʦ ʪʨʘʥʟʠʩʪʦʨ ʚʢʣʶ-

ʯʘʝʪʩʷ. ɽʩʣʠ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʦʩʪʦʷʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʫʧʨʘʚ-

ʣʷʝʤʦʛʦ ʤʦʱʥʳʤ ʪʨʘʥʟʠʩʪʦʨʦʤ, ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʝ ʪʨʝʙʫʝʪʩʷ ʧʨʦʯʠ-

ʪʘʪʴ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʪʦʤ ʞʝ ʙʠʪʝ ʧʦʨʪʘ, ʪʦ ʩʯʠʪʳʚʘʥʠʝ 

ʩʠʛʥʘʣʘ ʩ ʚʥʝʰʥʝʛʦ ʚʳʚʦʜʘ ʧʦʨʪʘ, ʘ ʥʝ ʠʟ D-ʪʨʠʛʛʝʨʘ SFR ʧʦʨʪʘ, ʧʨʠʚʝʜʝʪ 

ʢ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ɽʜʠʥʠʯʥʳʡ ʩʠʛʥʘʣ ʥʘ ʙʘʟʝ ʪʨʘʥʟʠʩʪʦʨʘ ʠʤʝ-

ʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠ ʙʫʜʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥ CPU ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʣʝʨʦʤ ʢʘʢ ʥʦʣʴ. ʂʦʤʘʥʜʳ ʪʠʧʘ "ʯʪʝʥʠʝ-ʤʦʜʠʬʠʢʘʮʠʷ-ʟʘʧʠʩʴ" ʨʝ-

ʘʣʠʟʫʶʪ ʩʯʠʪʳʚʘʥʠʝ ʠʟ ʨʝʛʠʩʪʨʘ SFR, ʘ ʥʝ ʩ ʚʥʝʰʥʝʛʦ ʚʳʚʦʜʘ ʧʦʨʪʘ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʝʜʠʥʠʮʳ. 

4.4  ʈʘʙʦʪʘ ʩ ʚʥʝʰʥʝʡ ʧʘʤʷʪʴʶ 

ʆʙʨʘʱʝʥʠʷ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʙʨʘʱʝʥʠʷ ʢ 

ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʠ ʦʙʨʘʱʝʥʠʷ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ. ɺ 

ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ, ʘʢʪʠʚʠʨʫʶʱʝʛʦ ʇɿʋ ʩ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʧʘʤʷʪʴʶ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʛʥʘʣ PSEN#. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʩʠʛʥʘʣʳ RD# ʠ WR#, ʘʢʪʠʚʠʨʫʶʱʠʝ ʆɿʋ ʩ ʜʘʥʥʳʤʠ. 

ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 16-ʙʠʪʦʚʳʡ ʘʜʨʝʩ, ʩʪʘʨʰʠʝ 8 ʙʠʪ ʚʳʚʦʜʷʪʩʷ 

ʯʝʨʝʟ ʧʦʨʪ P2, ʛʜʝ ʦʥʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʮʠʢʣʘ ʦʙʨʘʱʝʥʠʷ ʢ 

ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʭʦʜʥʳʝ ʙʫʬʝʨʳ ʧʦʨʪʘ P2 ʠʤʝ-

ʶʪ ʚʥʫʪʨʝʥʥʶʶ ʥʘʛʨʫʟʢʫ, ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʥʫʶ ʦʪ P1 ʠ P3, ʙʣʘʛʦʜʘʨʷ ʯʝ-

ʤʫ ʚ SFR P2 ʧʨʠ ʚʳʚʦʜʝ ʘʜʨʝʩʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʦʚʩʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʟʘ-

ʱʝʣʢʠʚʘʪʴ ʚʩʝ ʝʜʠʥʠʮʳ. ʉʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʧʨʠ ʚʳʚʦʜʝ ʘʜʨʝʩʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʷ ʠʟ SFR P2 ʭʦʪʴ ʠ ʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʚʳʚʦʜʘʭ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʥʦ ʠ ʥʝ ʪʝʨʷʝʪʩʷ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷʩʴ ʥʘ ʚʳʚʦʜʘʭ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʦʙʨʘʱʝʥʠʡ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ (ʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʵʪʠʭ ʦʙʨʘʱʝ-

ʥʠʡ SFR P2 ʥʝ ʙʳʣ ʤʦʜʠʬʠʮʠʨʦʚʘʥ). 
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ɽʩʣʠ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

8-ʙʠʪʥʳʡ ʘʜʨʝʩ, ʪʦ ʥʘ ʚʳʚʦʜʘʭ ʧʦʨʪʘ ʦʩʪʘʝʪʩʷ ʪʘ ʞʝ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ 

ʪʘʤ ʙʳʣʘ ʜʦ ʥʘʯʘʣʘ ʦʙʨʘʱʝʥʠʷ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠ-

ʟʦʚʘʪʴ ʧʦʩʪʨʘʥʠʯʥʫʶ ʘʜʨʝʩʘʮʠʶ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʥʘ ʚʳʚʦʜʘʭ ʧʦʨʪʘ P0 ʤʣʘʜʰʠʡ ʙʘʡʪ ʘʜ-

ʨʝʩʘ ʤʫʣʴʪʠʧʣʝʢʩʠʨʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ. ʉʠʛʥʘʣʳ ʘʜʨʝʩʘ/ʜʘʥʥʳʭ ʟʘʜʝʡʩʪʚʫ-

ʶʪ ʦʙʘ ʧʦʣʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʘ ʚʳʭʦʜʥʦʛʦ ʙʫʬʝʨʘ P0. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʳʚʦʜʳ P0 ʫʞʝ ʥʝ ʷʚʣʷʶʪʩʷ ʚʳʚʦʜʘʤʠ ʩ ʦʪʢʨʳʪʳʤ ʩʪʦʢʦʤ ʠ ʥʝ 

ʪʨʝʙʫʶʪ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉʠʛʥʘʣ ALE ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʬʠʢʩʘʮʠʠ ʤʣʘʜʰʝʛʦ ʙʘʡʪʘ ʘʜʨʝʩʘ ʚʦ ʚʥʝʰʥʝʤ ʨʝʛʠʩʪʨʝ-ʟʘʱʝʣʢʝ. ɸʜʨʝʩ-

ʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʩʪʦʚʝʨʥʘ ʚ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʩʠʛʥʘʣʘ ALE. ɺʳʚʦʜʠ-

ʤʳʡ ʚ ʮʠʢʣʝ ʟʘʧʠʩʠ ʙʘʡʪ ʟʘʥʦʩʠʪʩʷ ʚ P0 ʧʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʘ WR# ʠ 

ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʜʦ ʦʢʦʥʯʘʥʠʷ ʵʪʦʛʦ ʩʠʛʥʘʣʘ. ɺ ʮʠʢʣʝ ʯʪʝʥʠʷ ʜʘʥʥʳʝ 

ʥʘ ʚʳʚʦʜʘʭ P0 ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʠʚʰʠ-

ʤʠʩʷ ʢ ʤʦʤʝʥʪʫ ʦʢʦʥʯʘʥʠʷ ʩʠʛʥʘʣʘ RD#. 

ɺʦ ʚʨʝʤʷ ʦʙʨʘʱʝʥʠʷ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ CPU ʟʘʧʠʩʳʚʘʝʪ 0FFH ʚ 

SFR P0, ʨʘʟʨʫʰʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʭʨʘʥʠʤʫʶ ʪʘʤ ʠʥʬʦʨʤʘʮʠʶ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘʧʠʩʠ ʧʦʨʪ P0 ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʝʰʥʝʡ ʧʘʤʷʪʴʶ 

ʥʘʜʦ ʩ ʠʟʚʝʩʪʥʦʡ ʜʦʣʝʡ ʦʩʪʦʨʦʞʥʦʩʪʠ. 

ʂʦʛʜʘ CPU ʨʘʙʦʪʘʝʪ ʩ ʚʥʝʰʥʝʡ ʧʘʤʷʪʴʶ ʧʨʦʛʨʘʤʤ, ʚʩʝ ʣʠʥʠʠ P2 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʚʦʜʘ ʩʪʘʨʰʝʛʦ ʙʘʡʪʘ ʘʜʨʝʩʘ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ ʜʣʷ ʦʙʳʯʥʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʦʪʤʝʯʘ-

ʣʦʩʴ ʚʳʰʝ, ʚ SFR P2 ʤʦʞʝʪ ʙʳʪʴ ʟʘʥʝʩʝʥʘ ʣʶʙʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʪʘʢ ʢʘʢ ʘʜ-

ʨʝʩʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʚʳʚʦʜʠʤʘʷ ʯʝʨʝʟ P2, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʝʛʦ 

SFR. 

ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʘʥ-

ʜʳ, ʚʳʧʦʣʥʷʶʱʠʝʩʷ ʟʘ ʜʚʘ ʤʘʰʠʥʥʳʭ ʮʠʢʣʘ. ɺ ʧʝʨʚʦʤ ʤʘʰʠʥʥʦʤ ʮʠʢʣʝ 

ʩʠʛʥʘʣ ALE ʚʦʟʥʠʢʘʝʪ ʚ ʤʦʤʝʥʪ S1ʈ2 ʠ ʚ ʤʦʤʝʥʪ S4P2. ʇʦ ʩʧʘʜʫ ʵʪʠʭ 

ʩʠʛʥʘʣʦʚ ʚʦ ʚʥʝʰʥʠʡ ʨʝʛʠʩʪʨ-ʟʘʱʝʣʢʫ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʥʝʩʝʥʘ ʘʜʨʝʩʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʚʳʚʦʜʠʤʘʷ ʧʦ ʣʠʥʠʷʤ ʧʦʨʪʘ 0 (DPL OR RI OUT ï ʚʳʚʦʜ 
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ʤʣʘʜʰʝʛʦ ʙʘʡʪʘ ʠʟ ʨʝʛʠʩʪʨʘ DPTR ʣʠʙʦ ʙʘʡʪʘ ʠʟ ʨʝʛʠʩʪʨʘ R0 ʠʣʠ R1). 

ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʠʩʪʨʘ DPTR ʥʘ 

ʣʠʥʠʷʭ ʧʦʨʪʘ 2 ʧʨʠ ʵʪʦʤ ʧʦʷʚʣʷʝʪʩʷ ʩʪʘʨʰʠʡ ʙʘʡʪ ʠʟ ʨʝʛʠʩʪʨʘ DPTR 

(DPH). ɽʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʱʝʥʠʝ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʨʝʛʠʩʪʨʦʚ R0 ʠʣʠ R1, ʪʦ ʥʘ ʣʠʥʠʷʭ ʧʦʨʪʘ ʧʦʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘ-

ʮʠʷ  ʝʛʦ SFR (P2 SFR OUT). 

ʇʨʠ ʚʚʦʜʝ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʧʦʨʪʳ P0...P3 ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʩʪʘʥʦʚʠʚʰʠʤʠʩʷ ʢ ʤʦʤʝʥʪʫ S5P1 ʠ ʩʦʭʨʘʥʷʪʴʩʷ ʥʝʠʟʤʝʥʥʳʤʠ ʜʦ ʤʦʤʝʥ-

ʪʘ S5P2. ʇʨʠ ʚʳʚʦʜʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʧʦʨʪʦʚ ʥʦʚʳʝ ʜʘʥʥʳʝ (NEW DATA) 

ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʚʳʚʦʜʘʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚ ʤʦʤʝʥʪ S1P1 ʮʠʢʣʘ, ʩʣʝʜʫ-

ʶʱʝʛʦ ʟʘ ʮʠʢʣʦʤ, ʚ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʢʦʤʘʥʜʘ ʚʳʚʦʜʘ. 

ʇʨʠ ʨʘʙʦʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ  ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʠʜʝ ʢʦʤʙʠʥʘʮʠʡ 

ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʪʠʧʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʮʠʢʣʦʚ: 

-  ʚʚʦʜ ʢʦʜʘ ʢʦʤʘʥʜ ʠʟ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʙʝʟ ʦʙʨʘʱʝʥʠʷ ʢ 

ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 6 ʪʘʢʪʦʚ ʠʣʠ 12 ʧʝʨʠʦʜʦʚ 

XTAL 1 (ʨʠʩʫʥʦʢ  4.3ʘ); 

-  ʯʪʝʥʠʝ ʠʟ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 12 ʪʘʢʪʦʚ 

ʠʣʠ 24 ʧʝʨʠʦʜʦʚ XTAL 1 (ʨʠʩʫʥʦʢ  4.3ʙ); 

-  ʟʘʧʠʩʴ ʚʦ ʚʥʝʰʥʶʶ ʧʘʤʷʪʴ ʜʘʥʥʳʭ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ, ʢʘʢ ʧʨʠ 

ʯʪʝʥʠʠ  (ʨʠʩʫʥʦʢ  4.3ʚ). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʘʨʭʠʪʝʢʪʫʨʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʮʠʢʣʳ ʚʩʝʭ ʢʦʤʘʥʜ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ  ʮʠʢʣʦʚ ʤʘʛʠʩʪʨʘʣʠ  ʠ ʠʤʝʶʪ ʩʪʨʦʛʦ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ.   
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ʈʠʩʫʥʦʢ 4.3 ï ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʩʠʛʥʘʣʦʚ ʤʠʢʨʦʩʭʝʤ  

ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʝʰʥʝʡ ʧʘʤʷʪʴʶ 
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4.5  ɺʥʫʪʨʝʥʥʷʷ ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʀʉ 1830ɺɽ52ʋ 

ɸʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʧʨʠʚʝʜʝʥʦ 

ʥʘ ʨʠʩʫʥʢʝ 4.4. 

 

 

ʈʠʩʫʥʦʢ 4.4 ï ɹʣʦʢ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ 

 

ʇʘʤʷʪʴ ʧʨʦʛʨʘʤʤ ʚ ʤʘʩʦʯʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʤʘʩʩʠʚʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʷʯʝʡʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ  ʠ ʘʜʨʝʩʥʳʭ ʪʨʘʥʟʠ-

ʩʪʦʨʦʚ ʠ ʩʦʙʨʘʥʥʳʝ ʚ ʙʘʡʪʦʚʳʝ ʙʣʦʢʠ. ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʘʩʩʠʚʘ ʧʘʤʷ-

ʪʠ ʚʳʙʨʘʥʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʘʜʝʨʞʝʢ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʤʝʥʴʰʝ-

ʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ. ɺʳʙʦʨʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʘʡʪʘ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʧʦ ʩʪʨʦʢʘʤ ʠ ʩʪʦʣʙʮʘʤ, ʨʘʟʨʷʜʳ ʘʜʨʝʩʘ A0éA7 ʚ ʜʝʰʠʬʨʘʪʦʨʝ 

ʩʪʨʦʢ ʦʧʨʝʜʝʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʨʦʢʫ, ʘ ʨʘʟʨʷʜʳ A8éA11 ʚ ʜʝ-

ʰʠʬʨʘʪʦʨʝ ʩʪʦʣʙʮʦʚ ʦʧʨʝʜʝʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʪʦʣʙʝʮ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʬʦʨʤʘʮʠʷ ʩ ʚʳʙʨʘʥʥʦʛʦ ʙʘʡʪʘ ʧʦʩʪʫʧʘʝʪ ʥʘ ʫʩʠʣʠʪʝʣʴ ʩʯʠʪʳʚʘʥʠʷ ʠ 

ʜʘʣʝʝ ʥʘ ʦʩʥʦʚʥʫʶ ʚʥʫʪʨʝʥʥʶʶ ʰʠʥʫ ʜʘʥʥʳʭ. ʊʨʝʙʫʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʤʘʩʩʠʚ ʧʘʤʷʪʠ ʥʘ ʩʪʘʜʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ,  ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʤʝʥʥʳʡ ʰʘʙʣʦʥ ʧʦ ʢʘʨʪʝ ʟʘʢʘʟʘ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʧʨʦʛʨʘʤʤʥʦʡ ʧʘʤʷʪʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥ-

ʢʝ 4.5.  

0FFF 0000 4 ʂʙʘʡʪ 
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ʈʠʩʫʥʦʢ 4.5 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʧʨʦʛʨʘʤʤʥʦʡ ʧʘʤʷʪʠ 

ʀʉ 1830ɺɽ52ʋ 

4.6  ʋʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ  

ʂ ʚʳʚʦʜʘʤ ʍTAL1 ʠ ʍTAL2 ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʧʦʜʢʣʶʯʘʝʪʩʷ 

ʢʚʘʨʮʝʚʳʡ ʨʝʟʦʥʘʪʦʨ, ʠʣʠ ʢ ʚʳʚʦʜʫ  ʍTAL1 ʧʦʜʢʣʶʯʘʝʪʩʷ ʚʥʝʰʥʠʡ ʪʘʢ-

ʪʦʚʳʡ ʩʠʛʥʘʣ. ʆʙ ʫʩʪʨʦʡʩʪʚʝ ʚʩʪʨʦʝʥʥʦʛʦ ʪʘʢʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʣʝʨʘ ʙʫʜʝʪ ʨʘʩʩʢʘʟʘʥʦ ʥʠʞʝ  ʧʨʠ ʦʧʠʩʘʥʠʠ ʨʝʞʠʤʦʚ ʵʥʝʨʛʦʧʦ-

ʪʨʝʙʣʝʥʠʷ (ʩʤ. ʧʦʜʨʘʟʜʝʣ 4.16). ʇʦʢʘ ʦʪʤʝʪʠʤ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʚʳʨʘʙʘʪʳ-

ʚʘʝʤʳʝ ʠʤ ʩʠʛʥʘʣʳ ʩʠʥʭʨʦʥʠʟʫʶʪ ʚʩʶ ʨʘʙʦʪʫ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. 

ʋʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʬʦʨʤʠʨʫʝʪ ʤʘʰʠʥ-

ʥʳʡ ʮʠʢʣ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ, ʨʘʚʥʦʡ 12 ʧʝʨʠʦʜʘʤ ʨʝʟʦʥʘʪʦʨʘ 

ʠʣʠ ʰʝʩʪʠ ʩʦʩʪʦʷʥʠʷʤ ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (S1...S6). ʂʘʞʜʦʝ ʩʦʩʪʦ-

ʷʥʠʝ ʩʦʜʝʨʞʠʪ ʜʚʝ ʬʘʟʳ ʩʠʛʥʘʣʦʚ ʨʝʟʦʥʘʪʦʨʘ (P1 ʠ P2). ɺ ʬʘʟʝ P1, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʚ ɸʃʋ, ʘ ʚ ʬʘʟʝ P2 ʚʳʧʦʣʥʷʝʪʩʷ ʤʝʞʨʝʛʠ-

ʩʪʨʦʚʘʷ ʧʝʨʝʜʘʯʘ. ɺʝʩʴ ʤʘʰʠʥʥʳʡ ʮʠʢʣ ʩʦʩʪʦʠʪ ʠʟ 12 ʬʘʟ, ʥʘʯʠʥʘʷ ʦʪ 

S1P1 ʠ ʢʦʥʯʘʷ S6P2. ʊʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪ-
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ʚʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ, ʦʪ ʦʜʥʦʙʘʡʪʦ-

ʚʳʭ, ʚʳʧʦʣʥʷʶʱʠʭʩʷ ʟʘ ʦʜʠʥ ʤʘʰʠʥʥʳʡ ʮʠʢʣ, ʜʦ ʜʚʫʭʙʘʡʪʦʚʳʭ, ʨʘʙʦ-

ʪʘʶʱʠʭ ʩ ʚʥʝʥhʝʡ ʧʘʤʷʪʴʶ.  

ʂʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥʥʳʭ ʮʠʢʣʦʚ ʠ ʪʘʢʪʦʚ, ʥʝʦʙʭʦʜʠʤʦʝ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʣʝʨʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ ʢʦʤʘʥʜʳ, ʙʫʜʝʪ ʜʘʥʦ ʧʨʠ ʦʧʠʩʘʥʠʠ 

ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ. ʉʝʡʯʘʩ ʦʪʤʝʪʠʤ ʪʦʣʴʢʦ, ʯʪʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʦʧʝʨʠʨʫ-

ʝʪ ʩ 13 ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʢʦʤʘʥʜ, ʠʤʝʶʱʠʤʠ ʜʣʠʥʫ ʦʪ 1 ʜʦ 3 ʙʘʡʪ ʠ 

ʚʳʧʦʣʥʷʶʱʠʤʠʩʷ ʟʘ ʦʜʠʥ ʠʣʠ ʜʚʘ ʤʘʰʠʥʥʳʭ ʮʠʢʣʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʜʚʫʭ ʦʜʥʦʙʘʡʪʦʚʳʭ ʢʦʤʘʥʜ ʫʤʥʦʞʝʥʠʷ ʠ ʜʝʣʝʥʠʷ, ʚʳʧʦʣʥʷʶʱʠʭʩʷ ʟʘ ʯʝ-

ʪʳʨʝ ʮʠʢʣʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʯʘʩʪʦʪʝ 12 ʄɻʮ ʧʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʘʥʜ ʚʳʧʦʣʥʷʝʪʩʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ ʟʘ 1,0...2 ʤʢʩ. 

4.7  ʊʘʡʤʝʨʳ/ʩʯʝʪʯʠʢʠ  

ɼʚʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ 16-ʙʠʪʥʳʭ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ (ʊ/ʉ0 ʠ ʊ/ʉ1) 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʪʘʡʤʝʨʦʚ, ʪʘʢ ʚ ʢʘʯʝʩʪʚʝ ʩʯʝʪʯʠ-

ʢʦʚ ʚʥʝʰʥʠʭ ʩʦʙʳʪʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ʝʩʪʴ  

ʝʱʝ ʪʘʡʤʝʨ/ʩʯʝʪʯʠʢ 2 (ʩʤ. ʨʘʟʜʝʣ 8). ʇʨʠ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʪʘʡʤʝʨʘ ʩʦ-

ʜʝʨʞʠʤʦʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʚ ʢʘʞ-

ʜʦʤ ʤʘʰʠʥʥʦʤ ʮʠʢʣʝ, ʪ. ʝ. ʯʝʨʝʟ ʢʘʞʜʳʝ 12 ʧʝʨʠʦʜʦʚ ʨʝʟʦʥʘʪʦʨʘ. ʇʨʠ 

ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʩʯʝʪʯʠʢʘ ʩʦʜʝʨʞʠʤʦʝ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ ʠʥʢʨʝʤʝʥʪʠʨʫ-

ʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʝʨʝʭʦʜʘ ʠʟ 1 ʚ 0 ʚʥʝʰʥʝʛʦ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʧʦ-

ʜʘʚʘʝʤʦʛʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ (ʊ0, ʊ1) ʚʳʚʦʜ ʤʠʢʨʦʩʭʝʤʳ. ʆʧʨʦʩ ʟʥʘ-

ʯʝʥʠʷ ʚʥʝʰʥʝʛʦ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ S5P2 

ʢʘʞʜʦʛʦ ʤʘʰʠʥʥʦʛʦ ʮʠʢʣʘ. ʉʦʜʝʨʞʠʤʦʝ ʩʯʝʪʯʠʢʘ ʙʫʜʝʪ ʫʚʝʣʠʯʝʥʦ ʥʘ 1 ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʮʠʢʣʝ ʙʳʣ ʩʯʠʪʘʥ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʚʳʩʦ-

ʢʦʛʦ ʫʨʦʚʥʷ (1), ʘ ʚ ʩʣʝʜʫʶʱʝʤ ï ʩʠʛʥʘʣ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ (0). ʅʦʚʦʝ (ʠʥ-

ʢʨʝʤʝʥʪʠʨʦʚʘʥʥʦʝ) ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥʦ ʚ ʤʦʤʝʥʪ 

S3P1 ʚ ʮʠʢʣʝ, ʩʣʝʜʫʶʱʝʤ ʟʘ ʪʝʤ, ʚ ʢʦʪʦʨʦʤ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʧʝʨʝʭʦʜ ʩʠʛ-

ʥʘʣʘ ʠʟ 1 ʚ 0. ʊʘʢ ʢʘʢ ʥʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʧʝʨʝʭʦʜʘ ʪʨʝʙʫʝʪʩʷ ʜʚʘ ʤʘʰʠʥ-

ʥʳʭ ʮʠʢʣʘ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʦʜʩʯʝʪʘ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʨʘʚʥʘ 

1/24 ʯʘʩʪʦʪʳ ʨʝʟʦʥʘʪʦʨʘ. ʅʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʦʛ- 
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ʨʘʥʠʯʝʥʠʡ ʩʚʝʨʭʫ ʥʝʪ. ɼʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʯʪʝʥʠʷ ʚʭʦʜʥʦʛʦ ʩʯʠʪʳ-

ʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʦʥ ʜʦʣʞʝʥ ʫʜʝʨʞʠʚʘʪʴ ʟʥʘʯʝʥʠʝ 1 ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʪʝʯʝ-

ʥʠʝ ʦʜʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʮʠʢʣʘ ʷʜʨʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ʆʧʠʩʘʥʠʝ ʨʝʛʠ-

ʩʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ TMOD ʠ TCON ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 4.5, 4.6. 

 

ʊʘʙʣʠʮʘ 4.5 ï ʈʝʛʠʩʪʨ TMOD ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʪʘʡʤʝʨʦʚ/ʩʯʝʪʯʠʢʦʚ 0, 1  

ʉʠʤʚʦʣ ʇʦʟʠʮʠʷ ʀʤʷ ʠ ʥʘʟʥʘʯʝʥʠʝ 

GATE 

 

TMOD.7 

ʜʣʷ ʊ/ʉ1 

ʋʧʨʘʚʣʝʥʠʝ ʙʣʦʢʠʨʦʚʢʦʡ. ɽʩʣʠ ʙʠʪ ʫʩʪʘʥʦʚʣʝʥ,  ʪʦ ʪʘʡ-

ʤʝʨ/ʩʯʝʪʯʠʢ "ʭ" ʨʘʟʨʝʰʝʥ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʘ ʚʭʦʜʝ  

"INTʭ" ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠ ʙʠʪ ʫʧʨʘʚʣʝʥʠʷ "TRʭ" ʫʩʪʘʥʦʚ-

ʣʝʥ. ɽʩʣʠ ʙʠʪ ʩʙʨʦʰʝʥ,  ʪʦ ʪʘʡʤʝʨ/ʩʯʝʪʯʠʢ ʨʘʟʨʝʰʘʝʪʩʷ, 

ʢʘʢ ʪʦʣʴʢʦ ʙʠʪ ʫʧʨʘʚʣʝʥʠʷ "TRʭ" ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

TMOD.3 

ʜʣʷ ʊ/ʉ0 

ʉ/ʊ TMOD.6 

ʜʣʷ ʊ/ʉ1 

ɹʠʪ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʪʘʡʤʝʨʘ ʠʣʠ ʩʯʝʪʯʠʢʘ ʩʦʙʳʪʠʡ. ɽʩʣʠ 

ʙʠʪ ʩʙʨʦʰʝʥ, ʪʦ ʨʘʙʦʪʘʝʪ ʪʘʡʤʝʨ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʪʦʯʥʠ-

ʢʘ ʩʠʛʥʘʣʦʚ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ɽʩʣʠ ʙʠʪ ʫʩʪʘʥʦʚʣʝʥ, ʪʦ ʨʘʙʦ-

ʪʘʝʪ ʩʯʝʪʯʠʢ ʦʪ ʚʥʝʰʥʠʭ ʩʠʛʥʘʣʦʚ ʥʘ ʚʭʦʜʝ "Tʭ" ʠ TMOD.2 

ʜʣʷ ʊ/ʉ0 

ʄ1 TMOD.5 

ʜʣʷ ʊ/ʉ1 

ʈʝʞʠʤ ʨʘʙʦʪʳ (ʩʤ. ʧʨʠʤʝʯʘʥʠʝ) 

 TMOD.1 

ʜʣʷ ʊ/ʉ0 

ʄ0 TMOD.4 

ʜʣʷ ʊ/ʉ1 

ʠ TMOD.0 

ʜʣʷ ʊ/ʉ0 

ʇʨʠʤʝʯʘʥʠʝ 

ʄ1  ʄ0 ʈʝʞʠʤ ʨʘʙʦʪʳ 

0     0 ʊʘʡʤʝʨ ɺɽ48. "TLʭ" ʨʘʙʦʪʘʝʪ ʢʘʢ 5-ʙʠʪʥʳʡ ʧʨʝʜʜʝʣʠʪʝʣʴ 

0     1 16-ʙʠʪʥʳʡ ʪʘʡʤʝʨ/ʩʯʝʪʯʠʢ. "THʭ" ʠ "TLʭ" ʚʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ 

1     0 8-ʙʠʪʥʳʡ ʘʚʪʦʧʝʨʝʟʘʛʨʫʞʘʝʤʳʡ ʪʘʡʤʝʨ/ʩʯʝʪʯʠʢ. "THʭ" ʭʨʘʥʠʪ ʟʥʘ-

ʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʝʨʝʟʘʛʨʫʞʝʥʦ ʚ "TLʭ" ʢʘʞʜʳʡ ʨʘʟ ʧʦ 

ʧʝʨʝʧʦʣʥʝʥʠʶ 

1     1 ʊʘʡʤʝʨ/ʩʯʝʪʯʠʢ 1 ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʊʘʡʤʝʨ/ʩʯʝʪʯʠʢ 0: TL0 ʨʘʙʦʪʘʝʪ 

ʢʘʢ  8-ʙʠʪʥʳʡ  ʪʘʡʤʝʨ/ʩʯʝʪʯʠʢ,  ʠ ʝʛʦ ʨʝʞʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʧʨʘʚ-

ʣʷʶʱʠʤʠ ʙʠʪʘʤʠ ʊʘʡʤʝʨʘ 0. TH0 ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʢʘʢ 8-ʙʠʪʥʳʡ 

ʪʘʡʤʝʨ, ʠ ʝʛʦ ʨʝʞʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʧʨʘʚʣʷʶʱʠʤʠ ʙʠʪʘʤʠ ʊʘʡʤʝ-

ʨʘ 1 
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ʊʘʙʣʠʮʘ 4.6 ï ʈʝʛʠʩʪʨ TCON ʫʧʨʘʚʣʝʥʠʷ/ʩʪʘʪʫʩʘ ʪʘʡʤʝʨʦʚ/ʩʯʝʪʯʠʢʦʚ 0, 1 

ʉʠʤʚʦʣ ʇʦʟʠʮʠʷ ʀʤʷ ʠ ʥʘʟʥʘʯʝʥʠʝ 

TF1 TCON.7 ʌʣʘʛ ʧʝʨʝʧʦʣʥʝʥʠʷ ʊʘʡʤʝʨʘ 1.ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʦ 

ʧʨʠ ʧʝʨʝʧʦʣʥʝʥʠʠ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ. ʉʙʨʘʩʳʚʘʝʪʩʷ ʧʨʠ  

ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʨʝʨʳʚʘʥʠʷ  ʘʧʧʘʨʘʪʥʦ 

TR1 TCON.6 ɹʠʪ ʫʧʨʘʚʣʝʥʠʷ ʊʘʡʤʝʨʘ 1. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ/ʩʙʨʘʩʳʚʘʝʪʩʷ 

ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ 

TF0 TCON.5 ʌʣʘʛ ʧʝʨʝʧʦʣʥʝʥʠʷ ʊʘʡʤʝʨʘ 0. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʦ. 

ʉʙʨʘʩʳʚʘʝʪʩʷ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʨʝʨʳʚʘʥʠʷ 

TR0 TCON.4 ɹʠʪ ʫʧʨʘʚʣʝʥʠʷ ʊʘʡʤʝʨʘ 0. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʣʠ  

ʩʙʨʘʩʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ  

ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 

IE1 TCON.3 ʌʣʘʛ ʬʨʦʥʪʘ ʧʨʝʨʳʚʘʥʠʷ 1.ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʦ,  

ʢʦʛʜʘ ʜʝʪʝʢʪʠʨʫʝʪʩʷ ʩʨʝʟ  ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ  INT1#.  

ʉʙʨʘʩʳʚʘʝʪʩʷ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʨʝʨʳʚʘʥʠʷ 

IT1 TCON.2 ɹʠʪ ʫʧʨʘʚʣʝʥʠʷ ʪʠʧʦʤ ʧʨʝʨʳʚʘʥʠʷ 1.ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʣʠ 

ʩʙʨʘʩʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ ʜʣʷ ʩʧʝʮʠʬʠʢʘʮʠʠ ʟʘʧʨʦʩʘ 

INT1#  (ʩʨʝʟ/ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ) 

IE0 TCON.1 ʌʣʘʛ ʬʨʦʥʪʘ ʧʨʝʨʳʚʘʥʠʷ 0. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʩʨʝʟʫ  

ʩʠʛʥʘʣʘ INT0#. ʉʙʨʘʩʳʚʘʝʪʩʷ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʨʝʨʳʚʘ-

ʥʠʷ 

IT1 TCON.0 ɹʠʪ ʫʧʨʘʚʣʝʥʠʷ ʪʠʧʦʤ ʧʨʝʨʳʚʘʥʠʷ 0.  

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ/ʩʙʨʘʩʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ ʜʣʷ ʩʧʝʮʠʬʠ-

ʢʘʮʠʠ ʟʘʧʨʦʩʘ INT0# (ʩʨʝʟ/ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ) 

 

ʈʝʞʠʤ 0. ʇʝʨʝʚʦʜ ʊ/ʉ0 ʠʣʠ ʊ/ʉ1 ʚ ʨʝʞʠʤ 0 ʜʝʣʘʝʪ ʝʛʦ ʧʦʭʦʞʠʤ ʥʘ 

ʪʘʡʤʝʨ, ʥʘ ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʧʦʜʢʣʶʯʝʥ 5-ʙʠʪʥʳʡ ʧʨʝʜʜʝʣʠʪʝʣʴ ʯʘʩʪʦʪʳ 

ʥʘ 32. ʈʘʙʦʪʫ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ ʚ ʨʝʞʠʤʝ 0 ʥʘ ʧʨʠʤʝʨʝ ʊ/ʉ1 ʠʣʣʶʩʪʨʠʨʫ-

ʝʪ ʨʠʩʫʥʦʢ 4.6ʘ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʪʘʡʤʝʨʥʳʡ ʨʝʛʠʩʪʨ ʠʤʝʝʪ ʨʘʟʨʷʜʥʦʩʪʴ 

13 ʙʠʪ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʩʦʩʪʦʷʥʠʷ "ʚʩʝ ʝʜʠʥʠʮʳ" ʚ ʩʦʩʪʦʷʥʠʝ "ʚʩʝ ʥʫʣʠ" 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʬʣʘʛ ʧʨʝʨʳʚʘʥʠʷ ʦʪ ʪʘʡʤʝʨʘ TF1. ɺʭʦʜʥʦʡ ʩʠʥʭʨʦʩʠʛʥʘʣ 

ʊʘʡʤʝʨʘ 1 ʨʘʟʨʝʰʝʥ (ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜ ʊ/ʉ1), ʢʦʛʜʘ ʫʧʨʘʚʣʷʶʱʠʡ ʙʠʪ 

TR1 ʫʩʪʘʥʦʚʣʝʥ ʚ 1 ʠ ʣʠʙʦ ʫʧʨʘʚʣʷʶʱʠʡ ʙʠʪ GATE (ʙʣʦʢʠʨʦʚʢʘ) ʨʘʚʝʥ 0, 

ʣʠʙʦ ʥʘ ʚʥʝʰʥʠʡ ʚʳʚʦʜ ʟʘʧʨʦʩʘ ʧʨʝʨʳʚʘʥʠʷ INT1# ʧʦʩʪʫʧʘʝʪ ʫʨʦʚʝʥʴ 1. 

ʈʝʞʠʤ 1. ʈʘʙʦʪʘ ʣʶʙʦʛʦ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ (0 ʠʣʠ 1) ʚ ʨʝʞʠʤʝ 1 ʪʘ-

ʢʘʷ ʞʝ, ʢʘʢ ʠ ʚ ʨʝʞʠʤʝ 0, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʪʘʡʤʝʨʥʳʡ ʨʝʛʠʩʪʨ 

ʠʤʝʝʪ ʨʘʟʨʷʜʥʦʩʪʴ 16 ʙʠʪ (ʨʠʩʫʥʦʢ 4.6ʙ). 

ʈʝʞʠʤ 2. ɺ ʨʝʞʠʤʝ 2 ʨʘʙʦʪʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʝ-

ʨʝʧʦʣʥʝʥʠʝ (ʧʝʨʝʭʦʜ ʠʟ ʩʦʩʪʦʷʥʠʷ "ʚʩʝ ʝʜʠʥʠʮʳ" ʚ ʩʦʩʪʦʷʥʠʝ "ʚʩʝ ʥʫʣʠ") 
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8-ʙʠʪʥʦʛʦ ʩʯʝʪʯʠʢʘ TL1 ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʫʩʪʘʥʦʚʢʝ ʬʣʘʛʘ TF1 (ʨʠ-

ʩʫʥʦʢ 4.6ʚ), ʥʦ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʟʘʛʨʫʞʘʝʪ ʚ TL1 ʩʦʜʝʨʞʠʤʦʝ ʩʪʘʨ-

ʰʝʛʦ ʙʘʡʪʘ (TH1) ʪʘʡʤʝʨʥʦʛʦ ʨʝʛʠʩʪʨʘ, ʢʦʪʦʨʦʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʦ ʟʘ-

ʜʘʥʦ ʧʨʦʛʨʘʤʤʥʳʤ ʧʫʪʝʤ. ʇʝʨʝʛʨʫʟʢʘ ʦʩʪʘʚʣʷʝʪ ʩʦʜʝʨʞʠʤʦʝ TH1 ʥʝʠʟ-

ʤʝʥʥʳʤ. ɺ ʨʝʞʠʤʝ 2 ʊ/ʉ0 ʠ ʊ/ʉ1 ʪʘʢʞʝ ʨʘʙʦʪʘʶʪ ʩʦʚʝʨʰʝʥʥʦ ʦʜʠʥʘʢʦʚʦ. 

 ʈʝʞʠʤ 3. ɺ ʨʝʞʠʤʝ 3 ʊ/ʉ0 ʠ ʊ/ʉ1 ʨʘʙʦʪʘʶʪ ʧʦ-ʨʘʟʥʦʤʫ. ʊ/ʉ1 ʩʦ-

ʭʨʘʥʷʝʪ ʥʝʠʟʤʝʥʥʳʤ ʩʚʦʝ ʪʝʢʫʱʝʝ ʩʦʜʝʨʞʠʤʦʝ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʵʬʬʝʢʪ 

ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʩʙʨʦʩʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʙʠʪʘ TR1 ʚ ʥʫʣʴ. 

ʈʘʙʦʪʫ ʊ/ʉ0 ʚ ʨʝʞʠʤʝ 3 ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩʫʥʦʢ 4.6ʛ. ɺ ʨʝʞʠʤʝ 3 

TL0 ʠ TH0 ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʘʢ ʜʚʘ ʥʝʟʘʚʠʩʠʤʳʭ 8-ʙʠʪʥʳʭ ʩʯʝʪʯʠʢʘ. ʈʘ-

ʙʦʪʫ TL0 ʦʧʨʝʜʝʣʷʶʪ ʫʧʨʘʚʣʷʶʱʠʝ ʙʠʪʳ ʊ/ʉ0 (ʉ/ʊ, GATE, TR0), ʚʭʦʜ-

ʥʦʡ ʩʠʛʥʘʣ INT0# ʠ ʬʣʘʛ ʧʝʨʝʧʦʣʥʝʥʠʷ TF0. ʈʘʙʦʪʫ TH0, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ ʬʫʥʢʮʠʠ ʪʘʡʤʝʨʘ (ʧʦʜʩʯʝʪ ʤʘʰʠʥʥʳʭ ʮʠʢʣʦʚ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʣʝʨʘ), ʦʧʨʝʜʝʣʷʝʪ ʫʧʨʘʚʣʷʶʱʠʡ ʙʠʪ TR1. ʇʨʠ ʵʪʦʤ TH0 ʠʩʧʦʣʴ-

ʟʫʝʪ ʬʣʘʛ ʧʝʨʝʧʦʣʥʝʥʠʷ TF1. 
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ʈʠʩʫʥʦʢ 4.6 ï  ʈʘʙʦʪʘ ʩʯʝʪʯʠʢʦʚ/ʪʘʡʤʝʨʦʚ 0, 1: ʘ) ʚ ʨʝʞʠʤʝ 0;  

ʙ) ʚ ʨʝʞʠʤʝ 1; ʚ) ʚ ʨʝʞʠʤʝ 2; ʛ) ʚ ʨʝʞʠʤʝ 3 

4.8  ʉʠʩʪʝʤʘ ʧʨʝʨʳʚʘʥʠʡ 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʠʤʝʶʪ 7 ʫʨʦʚʥʝʡ ʧʨʝʨʳʚʘʥʠʡ: 

-  ʚʥʝʰʥʝʝ ʧʨʝʨʳʚʘʥʠʝ (INT0#); 

-  ʚʥʝʰʥʝʝ ʧʨʝʨʳʚʘʥʠʝ  (INT1#); 

-  ʧʨʝʨʳʚʘʥʠʝ ʦʪ ʊʘʡʤʝʨʘ 0 (INT T0); 

-  ʧʨʝʨʳʚʘʥʠʝ ʦʪ ʊʘʡʤʝʨʘ 1 (INT T1); 
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-  ʧʨʝʨʳʚʘʥʠʝ ʦʪ ʊʘʡʤʝʨʘ 2 (INT T2); 

-  ʧʨʝʨʳʚʘʥʠʝ ʦʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ (INT S); 

-  ʧʨʝʨʳʚʘʥʠʝ ʦʪ ʙʣʦʢʘ PCA (INT PCA). 

ɺʥʝʰʥʠʝ ʧʨʝʨʳʚʘʥʠʷ INT0# ʠ INT1# ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʣʠʙʦ 

ʫʨʦʚʥʝʤ, ʣʠʙʦ ʧʝʨʝʭʦʜʦʤ ʩʠʛʥʘʣʘ ʠʟ 1 ʚ 0 ʥʘ ʚʭʦʜʘʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʫʧʨʘʚʣʷʶʱʠʭ ʙʠʪ IT0 ʠ IT1 ʚ ʨʝʛʠʩʪʨʝ TCON. 

ʆʪ ʚʥʝʰʥʠʭ ʧʨʝʨʳʚʘʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʬʣʘʛʠ IE0 ʠ IE1 ʚ ʨʝʛʠʩʪʨʝ 

TCON, ʢʦʪʦʨʳʝ ʠʥʠʮʠʠʨʫʶʪ ʚʳʟʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʧʨʝʨʳʚʘʥʠʷ. ʉʙʨʦʩ ʵʪʠʭ ʬʣʘʛʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʘʧʧʘʨʘʪʥʦ ʪʦʣʴʢʦ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʝʨʳʚʘʥʠʝ ʙʳʣʦ ʚʳʟʚʘʥʦ ʧʦ ʧʝʨʝʭʦʜʫ (ʬʨʦʥʪʫ) ʩʠʛʥʘ-

ʣʘ. ɽʩʣʠ ʞʝ ʧʨʝʨʳʚʘʥʠʝ ʚʳʟʚʘʥʦ ʫʨʦʚʥʝʤ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʪʦ ʩʙʨʦʩʦʤ 

ʬʣʘʛʘ IE ʜʦʣʞʥʘ ʫʧʨʘʚʣʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʜʧʨʦʛʨʘʤʤʘ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ ʧʨʝʨʳʚʘʥʠʷ ʧʫʪʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʩʪʦʯʥʠʢ ʧʨʝʨʳʚʘʥʠʷ ʩ ʮʝʣʴʶ ʩʥʷ-

ʪʠʷ ʠʤ ʟʘʧʨʦʩʘ. 

ʌʣʘʛʠ ʟʘʧʨʦʩʦʚ ʧʨʝʨʳʚʘʥʠʷ ʦʪ ʪʘʡʤʝʨʦʚ TF0 ʠ TF1 ʩʙʨʘʩʳʚʘʶʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʧʨʦʛʨʘʤʤʝ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʌʣʘʛʠ ʟʘʧʨʦʩʦʚ ʧʨʝʨʳʚʘʥʠʷ RI ʠ TI ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʘʧʧʘʨʘʪʥʦ, ʥʦ ʩʙʨʘʩʳʚʘʪʴʩʷ ʜʦʣʞʥʳ ʧʨʦʛʨʘʤʤʥʳʤ 

ʧʫʪʝʤ. 

ʇʨʝʨʳʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʠʣʠ ʦʪʤʝʥʝʥʳ ʧʨʦʛʨʘʤʤʦʡ, ʪʘʢ 

ʢʘʢ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʣʘʛʠ ʧʨʦʛʨʘʤʤʥʦ ʜʦʩʪʫʧʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘ-

ʥʦʚʣʝʥʳ/ʩʙʨʦʰʝʥʳ ʧʨʦʛʨʘʤʤʦʡ ʩ ʪʝʤ ʞʝ ʨʝʟʫʣʴʪʘʪʦʤ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥʠ 

ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ/ʩʙʨʦʰʝʥʳ ʘʧʧʘʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ɺ ʙʣʦʢʝ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʝʩʪʴ ʜʚʘ ʨʝʛʠʩʪʨʘ, ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʤ ʧʨʝʨʳʚʘʥʠʡ ʠ ʫʨʦʚʥʷʤʠ ʧʨʠʦʨʠ-

ʪʝʪʘ. ʌʦʨʤʘʪʳ ʵʪʠʭ ʨʝʛʠʩʪʨʦʚ, ʠʤʝʶʱʠʭ ʩʠʤʚʦʣʠʯʝʩʢʠʝ ʠʤʝʥʘ IE ʠ IP, 

ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʘʭ 4.7 ʠ 4.8 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʊʘʙʣʠʮʘ 4.7 ï ʈʝʛʠʩʪʨ ʤʘʩʦʢ ʧʨʝʨʳʚʘʥʠʷ IE 

ʉʠʤʚʦʣ ʇʦʟʠʮʠʷ ʀʤʷ ʠ ʥʘʟʥʘʯʝʥʠʝ 

1 2                     3 

EA IE.7 ʉʥʷʪʠʝ ʙʣʦʢʠʨʦʚʢʠ ʧʨʝʨʳʚʘʥʠʷ. ʉʙʨʘʩʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ 

(EA = 0) ʜʣʷ ʟʘʧʨʝʪʘ ʚʩʝʭ ʧʨʝʨʳʚʘʥʠʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ  

ʩʦʩʪʦʷʥʠʡ IE.4 ï IE.0 

EC IE.6 ɿʘʧʨʝʱʝʥʠʝ ʟʘʧʨʦʩʘ ʦʪ ʙʣʦʢʘ PCA ʧʨʠ EC = 0 

ET2 IE.5 ɿʘʧʨʝʱʝʥʠʝ ʟʘʧʨʦʩʘ ʦʪ ʊʘʡʤʝʨʘ 2 ʧʨʠ ET2 = 0 

ES IE.4 ɹʠʪ ʨʘʟʨʝʰʝʥʠʷ ʧʨʝʨʳʚʘʥʠʷ ʦʪ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ.  

ʋʩʪʘʥʦʚʢʘ/ʩʙʨʦʩ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ/ʟʘʧʨʝʪʘ  

ʧʨʝʨʳʚʘʥʠʡ ʦʪ ʬʣʘʛʦʚ ʊI ʠʣʠ RI. ɿʘʧʨʝʪ ʧʨʠ ES = 0 

ET1 IE.3 ɹʠʪ ʨʘʟʨʝʰʝʥʠʷ ʧʨʝʨʳʚʘʥʠʷ ʦʪ ʊʘʡʤʝʨʘ 1. ʋʩʪʘʥʦʚʢʘ/ʩʙʨʦʩ 

ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ/ʟʘʧʨʝʪʘ ʧʨʝʨʳʚʘʥʠʡ ʦʪ ʊʘʡʤʝ-

ʨʘ 1. ɿʘʧʨʝʪ ʧʨʠ ET1 = 0 

EX1 IE.2 ɹʠʪ ʨʘʟʨʝʰʝʥʠʷ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ 1 ʧʦ ʚʭʦʜʫ INT1#. 

ʋʩʪʘʥʦʚʢʘ/ʩʙʨʦʩ  ʧʨʦʛʨʘʤʤʦʡ  ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ/ʟʘʧʨʝʪʘ  

ʧʨʝʨʳʚʘʥʠʷ 1. ɿʘʧʨʝʪ ʧʨʠ EX1 = 0 

ET0 IE.1 ɹʠʪ ʨʘʟʨʝʰʝʥʠʷ ʧʨʝʨʳʚʘʥʠʷ ʦʪ ʊʘʡʤʝʨʘ 0. ʋʩʪʘʥʦʚʢʘ/ʩʙʨʦʩ 

ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ/ʟʘʧʨʝʪʘ ʧʨʝʨʳʚʘʥʠʡ ʦʪ  

ʊʘʡʤʝʨʘ 0. ɿʘʧʨʝʪ ʧʨʠ ET0 = 0   

EX0 IE.0 ɹʠʪ ʨʘʟʨʝʰʝʥʠʷ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ 0 ʧʦ ʚʭʦʜʫ INT0#. 

ʋʩʪʘʥʦʚʢʘ/ʩʙʨʦʩ  ʧʨʦʛʨʘʤʤʦʡ  ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ/ʟʘʧʨʝʪʘ  

ʧʨʝʨʳʚʘʥʠʷ 0. ɿʘʧʨʝʪ ʧʨʠ EX0 = 0 

 

ʊʘʙʣʠʮʘ 4.8 ï ʈʝʛʠʩʪʨ ʧʨʠʦʨʠʪʝʪʦʚ ʧʨʝʨʳʚʘʥʠʡ IP 

ʉʠʤʚʦʣ ʇʦʟʠʮʠʷ ʀʤʷ ʠ ʥʘʟʥʘʯʝʥʠʝ 

ï IP.7 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

PPC IP.6 ɹʠʪ ʧʨʠʦʨʠʪʝʪʘ ʙʣʦʢʘ PCA 

PT2 IP.5 ɹʠʪ ʧʨʠʦʨʠʪʝʪʘ ʊʘʡʤʝʨʘ 2 

PS IP.4 ɹʠʪ ʧʨʠʦʨʠʪʝʪʘ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ. ʋʩʪʘʥʦʚʢʘ/ʩʙʨʦʩ ʧʨʦ-

ʛʨʘʤʤʦʡ ʜʣʷ ʧʨʠʩʚʘʠʚʘʥʠʷ ʧʨʝʨʳʚʘʥʠʶ ʦʪ ʧʨʠʝʤʦʧʝʨʝʜʘʪ-

ʯʠʢʘ  ʚʳʩʰʝʛʦ/ʥʠʟʰʝʛʦ ʧʨʠʦʨʠʪʝʪʘ 

PT1 IP.3 ɹʠʪ ʧʨʠʦʨʠʪʝʪʘ ʊʘʡʤʝʨʘ 1. ʋʩʪʘʥʦʚʢʘ/ʩʙʨʦʩ 

ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʧʨʠʩʚʘʠʚʘʥʠʷ ʧʨʝʨʳʚʘʥʠʶ ʦʪ ʊʘʡʤʝʨʘ 1 

ʚʳʩʰʝʛʦ/ʥʠʟʰʝʛʦ ʧʨʠʦʨʠʪʝʪʘ 

PX1 IP.2 ɹʠʪ ʧʨʠʦʨʠʪʝʪʘ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ 1. ʋʩʪʘʥʦʚʢʘ/ʩʙʨʦʩ 

ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʧʨʠʩʚʘʠʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʘ ʚʥʝʰʥʝʤʫ ʧʨʝʨʳ-

ʚʘʥʠʶ INT1# 

PT0 IP.1 ɹʠʪ ʧʨʠʦʨʠʪʝʪʘ ʊʘʡʤʝʨʘ 0. ʋʩʪʘʥʦʚʢʘ/ʩʙʨʦʩ 

ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʧʨʠʩʚʘʠʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʘ ʧʨʝʨʳʚʘʥʠʶ ʦʪ 

ʊʘʡʤʝʨʘ 0 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 4.8 

1 2 3 

PX0 IP.0 ɹʠʪ ʧʨʠʦʨʠʪʝʪʘ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘʥʠʷ 0.  

ʋʩʪʘʥʦʚʢʘ/ʩʙʨʦʩ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʧʨʠʩʚʘʠʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʘ 

ʚʥʝʰʥʝʤʫ ʧʨʝʨʳʚʘʥʠʶ INT0# 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʬʣʘʛ ʧʨʝʨʳʚʘʥʠʷ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ, ʥʦ 

ʧʦ ʦʜʥʦʤʫ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʫʩʣʦʚʠʡ ʥʝ ʧʦʣʫʯʠʣ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʢ 

ʤʦʤʝʥʪʫ ʦʢʦʥʯʘʥʠʷ ʙʣʦʢʠʨʦʚʢʠ ʫʞʝ ʙʳʣ ʩʙʨʦʰʝʥ, ʪʦ ʟʘʧʨʦʩ ʧʨʝʨʳʚʘʥʠʷ 

ʪʝʨʷʝʪʩʷ ʠ ʥʠʛʜʝ ʥʝ ʟʘʧʦʤʠʥʘʝʪʩʷ. ʌʣʘʛʠ ʧʨʝʨʳʚʘʥʠʷ ʦʧʨʘʰʠʚʘʶʪʩʷ ʚ 

ʤʦʤʝʥʪ S5P2 ʢʘʞʜʦʛʦ ʤʘʰʠʥʥʦʛʦ ʮʠʢʣʘ. ʈʘʥʞʠʨʦʚʘʥʠʝ ʧʨʝʨʳʚʘʥʠʡ ʧʦ 

ʫʨʦʚʥʶ ʧʨʠʦʨʠʪʝʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʤʘʰʠʥʥʦʛʦ 

ʮʠʢʣʘ. ʉʠʩʪʝʤʘ ʧʨʝʨʳʚʘʥʠʡ ʦʬʦʨʤʣʷʝʪ ʘʧʧʘʨʘʪʥʦ ʚʳʟʦʚ (LCALL ) 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʜʧʨʦʛʨʘʤʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʝʩʣʠ ʦʥʘ ʥʝ ʟʘʙʣʦʢʠ-

ʨʦʚʘʥʘ ʫʩʣʦʚʠʷʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ  ʚ ʪʘʙʣʠʮʝ 4.9. 

 

ʊʘʙʣʠʮʘ 4.9 ï ʋʩʣʦʚʠʷ ʙʣʦʢʠʨʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʨʳʚʘʥʠʷ 

ʅʦʤʝʨ 

ʧʦ ʧʦʨʷʜ-

ʢʫ 

ʋʩʣʦʚʠʷ 

1 ɺ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʟʘʧʨʦʩ ʧʨʝʨʳʚʘʥʠʷ ʨʘʚʥʦʛʦ ʠʣʠ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʠʦʨʠʪʝʪʘ 

 
2 ʊʝʢʫʱʠʡ ʤʘʰʠʥʥʳʡ ʮʠʢʣ ï ʥʝ ʧʦʩʣʝʜʥʠʡ ʚ ʮʠʢʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ 

3 ɺʳʧʦʣʥʷʝʪʩʷ ʢʦʤʘʥʜʘ RETI  ʠʣʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʢʦʤʘʥʜʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʙ-

ʨʘʱʝʥʠʝʤ ʢ ʨʝʛʠʩʪʨʘʤ IP ʠ IE 

 

ʋʨʦʚʝʥʴ ʧʨʠʦʨʠʪʝʪʘ ʢʦʥʢʨʝʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝ-

ʥʠʝʤ ʢʦʤʙʠʥʘʮʠʠ ʙʠʪʦʚ IP.x (ʛʜʝ x = 0, 1). ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʧʦʷʚʣʥ̫ʠʠ ʥʝʩʢʦʣʴʢʠʭ ʟʘʧʨʦʩʦʚ ʧʨʝʨʳʚʘʥʠʷ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʦʯʝʨʝʜʥʦʩʪʴ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʮʝʜʫʨʳ ʧʦʣʣʠʥʛʘ 

(ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ  ʦʧʨʦʩʘ),  ʢʦʪʦʨʳʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʧʦʨʷʜʢʝ  ʬʠʢʩʠʨʦ- 
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ʚʘʥʥʦʛʦ ʩʪʘʨʰʠʥʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʧʨʠʦʨʠʪʝʪʘ. ʕʪʦʪ 

ʧʦʨʷʜʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 4.10.  

 

ʊʘʙʣʠʮʘ 4.10 ï ʇʨʠʦʨʠʪʝʪʳ ʧʨʝʨʳʚʘʥʠʡ ʧʨʠ ʧʦʣʣʠʥʛʝ 

ʀʩʪʦʯʥʠʢ ʇʨʠʦʨʠʪʝʪ ʚʥʫʪʨʠ ʫʨʦʚʥʷ 

1 2 

INT0# ɺʳʩʰʠʡ 

ʊʘʡʤʝʨ 0 - 

INT1# - 

ʊʘʡʤʝʨ 1 - 

ɹʣʦʢ PCA - 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ - 

ʊʘʡʤʝʨ 2, ʬʣʘʛ TF2 - 

ʊʘʡʤʝʨ 2, ʬʣʘʛ T2EX ʅʠʟʰʠʡ 

 

ʇʦ ʢʦʜʫ LCALL, ʩʬʦʨʤʠʨʦʚʘʥʥʦʤʫ ʘʧʧʘʨʘʪʥʦ, ʩʠʩʪʝʤʘ ʧʨʝʨʳʚʘ-

ʥʠʷ ʧʦʤʝʱʘʝʪ ʚ ʩʪʝʢ ʪʦʣʴʢʦ ʩʦʜʝʨʞʠʤʦʝ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ (Pʉ) ʠ ʟʘʛʨʫʞʘ-

ʝʪ ʚ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ ʘʜʨʝʩ ʚʝʢʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʜʧʨʦʛʨʘʤʤʳ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ. ʇʦ ʘʜʨʝʩʫ ʚʝʢʪʦʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʢʦʤʘʥʜʘ ʙʝʟ-

ʫʩʣʦʚʥʦʡ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ (JMP) ʢ ʥʘʯʘʣʴʥʦʤʫ ʘʜʨʝʩʫ ʧʦʜʧʨʦʛʨʘʤʤʳ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʨʳʚʘʥʠʷ. ʇʦʜʧʨʦʛʨʘʤʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʩʣʫʯʘʝ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʜʦʣʞʥʘ ʥʘʯʠʥʘʪʴʩʷ ʢʦʤʘʥʜʘʤʠ ʟʘʧʠʩʠ ʚ ʩʪʝʢ (PUSH) ʩʣʦʚʘ ʩʦ-

ʩʪʦʷʥʠʷ ʧʨʦʛʨʘʤʤʳ (PSW), ʘʢʢʫʤʫʣʷʪʦʨʘ, ʨʘʩʰʠʨʠʪʝʣʷ, ʫʢʘʟʘʪʝʣʷ ʜʘʥ-

ʥʳʭ ʠ ʪ. ʜ. ʠ ʜʦʣʞʥʘ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʢʦʤʘʥʜʘʤʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟ ʩʪʝʢʘ 

(POP). ʇʦʜʧʨʦʛʨʘʤʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʨʳʚʘʥʠʷ ʜʦʣʞʥʳ ʟʘʚʝʨʰʘʪʴʩʷ 

ʢʦʤʘʥʜʦʡ RETI, ʧʦ ʢʦʪʦʨʦʡ ʚ ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ ʧʝʨʝʟʘʛʨʫʞʘʝʪʩʷ ʠʟ ʩʪʝʢʘ 

ʩʦʭʨʘʥʝʥʥʳʡ ʘʜʨʝʩ ʚʦʟʚʨʘʪʘ ʚ ʦʩʥʦʚʥʫʶ ʧʨʦʛʨʘʤʤʫ. ʂʦʤʘʥʜʘ RET ʪʘʢʞʝ 

ʚʦʟʚʨʘʱʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʨʚʘʥʥʦʡ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ 

ʩʥʠʤʘʝʪ ʙʣʦʢʠʨʦʚʢʫ ʧʨʝʨʳʚʘʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʤʝʪʴ 

ʧʨʦʛʨʘʤʤʥʳʡ ʤʝʭʘʥʠʟʤ ʘʥʘʣʠʟʘ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ  

ʜʘʥʥʦʛʦ ʧʨʝʨʳʚʘʥʠʷ. 



ʀ
ʥ
ʚ
.
 
ˉ
 
ʧ
ʦ
ʜ
ʣ
 
ʇ
ʦ
ʜ
ʧ
.
 
ʠ
 
ʜ
ʘ
ʪ
ʘ
 
 
ɺ
ʟ
ʘ
ʤ
.
 
ʠ
ʥ
ʚ
.
 
ˉ
 
 
 
ʀ
ʥ
ʚ
.
 
ˉ
 
 
ʜ
ʫ
ʙ
ʣ
.
 
 
 
 
 
ʇ
ʦ
ʜ
ʧ
.
 
ʠ
 
ʜ
ʘ
ʪ
ʘ

 
   

ʂʌɼʃ.431281.026ʊʆ 

 52 

ʆʩʦʙʝʥʥʦʩʪʠ ʟʘʧʨʦʩʦʚ ʚʥʝʰʥʠʭ ʧʨʝʨʳʚʘʥʠʡ 

ʇʦ ʚʭʦʜʘʤ INT0#, INT1#  ʤʦʛʫʪ  ʧʨʠʥʠʤʘʪʴʩʷ ʩʠʛʥʘʣʳ ʟʘʧʨʦʩʦʚ, 

ʘʢʪʠʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ  ʣʠʙʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ, ʣʠʙʦ ʧʝʨʝʧʘʜ ʠʟ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʚ ʥʠʟʢʠʡ. ʊʠʧ ʘʢʪʠʚ-

ʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʠʪʘʤʠ IT0, IT1 ʨʝʛʠʩʪʨʘ TCON. ʇʨʠ ITx = 0 

ʟʘʧʨʦʩ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʥʠʟʢʦʤʫ ʫʨʦʚʥʶ ʩʠʛʥʘʣʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʚʭʦʜʝ INTx#, ʘ ʧʨʠ ITx = 1 ï ʧʦ ʧʝʨʝʧʘʜʫ. ɽʩʣʠ ʟʘʧʨʦʩ ʧʨʝʨʳʚʘʥʠʷ ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʧʝʨʝʧʘʜʦʤ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ INTx#, ʚʳʩʦʢʠʡ ʠ ʥʠʟʢʠʡ ʫʨʦʚʥʠ 

ʩʠʛʥʘʣʘ ʜʦʣʞʥʳ ʫʜʝʨʞʠʚʘʪʴʩʷ ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʮʠʢʣʘ ʢʘʞ-

ʜʳʡ. ʇʨʠ ʟʘʧʨʦʩʝ ʚ ʚʠʜʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʘʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʦʣʞʥʦ ʫʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʚʭʦʜʝ ʜʦ ʥʘʯʘʣʘ ʦʙʨʘʙʦʪʢʠ  ʜʘʥʥʦʛʦ ʟʘʧʨʦʩʘ. 

ɼʘʣʝʝ ʩʠʛʥʘʣ ʜʦʣʞʝʥ ʩʪʘʪʴ ʧʘʩʩʠʚʥʳʤ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ. ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ  ʟʘʧʨʦʩʘ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʷ ʧʨʠʚʝ-

ʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.7. 

 

 

 

ʈʠʩʫʥʦʢ 4.7 ï ɿʘʧʨʦʩ ʠ ʦʙʨʘʙʦʪʢʘ ʧʨʝʨʳʚʘʥʠʷ 

 

4.9  ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʏʝʨʝʟ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʘʩʠʥʭʨʦʥʥʳʡ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʧʨʠʝʤ ʠ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ 

ʢʦʜʦʤ (ʤʣʘʜʰʠʤʠ ʙʠʪʘʤʠ ʚʧʝʨʝʜ), ʚ ʧʦʣʥʦʤ ʜʫʧʣʝʢʩʥʦʤ ʨʝʞʠʤʝ ʦʙʤʝʥʘ. 

ɺ ʩʦʩʪʘʚ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʯʘʩʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʦʨ-

ʪʦʤ, ʚʭʦʜʷʪ ʧʨʠʥʠʤʘʶʱʠʡ ʠ ʧʝʨʝʜʘʶʱʠʡ ʩʜʚʠʛʘʶʱʠʝ ʨʝʛʠʩʪʨʳ, ʘ ʪʘʢʞʝ 

ʩʧʝʮʠʘʣʴʥʳʡ ʙʫʬʝʨʥʳʡ ʨʝʛʠʩʪʨ (SBUF) ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ. ɿʘʧʠʩʴ ʙʘʡ-

ʪʘ ʚ ʙʫʬʝʨ ʧʨʠʚʦʜʠʪ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʧʠʩʠ ʙʘʡʪʘ ʚ ʩʜʚʠʛʘʶʱʠʡ ʨʝ-

ʛʠʩʪʨ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʠʥʠʮʠʠʨʫʝʪ ʥʘʯʘʣʦ ʧʝʨʝʜʘʯʠ ʙʘʡʪʘ. ʅʘʣʠʯʠʝ ʙʫʬʝʨ-
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ʥʦʛʦ ʨʝʛʠʩʪʨʘ ʧʨʠʝʤʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦʚʤʝʱʘʪʴ ʦʧʝʨʘʮʠʶ ʯʪʝʥʠʷ ʨʘʥʝʝ 

ʧʨʠʥʷʪʦʛʦ ʙʘʡʪʘ ʩ ʧʨʠʝʤʦʤ ʦʯʝʨʝʜʥʦʛʦ ʙʘʡʪʘ. ʅʦ ʝʩʣʠ ʢ ʤʦʤʝʥʪʫ ʦʢʦʥʯʘ-

ʥʠʷ ʧʨʠʝʤʘ ʙʘʡʪʘ ʧʨʝʜʳʜʫʱʠʡ ʙʘʡʪ ʥʝ ʙʳʣ ʩʯʠʪʘʥ ʠʟ SBUF, ʪʦ ʦʥ ʙʫʜʝʪ 

ʧʦʪʝʨʷʥ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʯʝ-

ʪʳʨʝʭ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ, ʧʨʠʚʝʜʝʥʥʳʭ  ʥʘ ʨʠʩʫʥʢʘʭ  4.8 ï 4.10. 

ʈʝʞʠʤ 0. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʝʨʝʜʘʝʪʩʷ ʠ ʧʨʠʥʠʤʘʝʪʩʷ 

ʯʝʨʝʟ ʚʥʝʰʥʠʡ ʚʳʚʦʜ ʚʭʦʜʘ ʧʨʠʝʤʥʠʢʘ (RXD). ʇʨʠʥʠʤʘʶʪʩʷ ʠʣʠ ʧʝʨʝ-

ʜʘʶʪʩʷ 8 ʙʠʪ ʜʘʥʥʳʭ. ʏʝʨʝʟ ʚʥʝʰʥʠʡ ʚʳʚʦʜ ʚʳʭʦʜʘ ʧʝʨʝʜʘʪʯʠʢʘ (TXD) 

ʚʳʜʘʶʪʩʷ ʠʤʧʫʣʴʩʳ ʩʜʚʠʛʘ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪ ʢʘʞʜʳʡ ʙʠʪ. ʏʘʩʪʦʪʘ 

ʧʝʨʝʜʘʯʠ ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʨʘʚʥʘ 1/12 ʯʘʩʪʦʪʳ ʨʝʟʦʥʘʪʦʨʘ. 

 

 

 

ʈʠʩʫʥʦʢ 4.8 ï ʈʘʙʦʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʚ ʨʝʞʠʤʝ 0 

 

ʈʝʞʠʤ 1. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ TXD ʠʣʠ ʧʨʠʥʠʤʘʶʪʩʷ 

ʠʟ RXD 10 ʙʠʪ ʠʥʬʦʨʤʘʮʠʠ: ʩʪʘʨʪ-ʙʠʪ (0), 8 ʙʠʪ ʜʘʥʥʳʭ ʠ ʩʪʦʧ-ʙʠʪ (1). 

ʇʨʠ ʧʨʠʝʤʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʠʪ RB8 ʨʝʛʠʩʪʨʘ ʫʧʨʘʚʣʝʥʠʷ-ʩʪʘʪʫʩʘ ʧʨʠʝʤʦ-

ʧʝʨʝʜʘʪʯʠʢʘ SCON ʟʘʥʦʩʠʪʩʷ ʩʪʦʧ-ʙʠʪ. ʉʢʦʨʦʩʪʴ ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ ï ʚʝ-

ʣʠʯʠʥʘ ʧʝʨʝʤʝʥʥʘʷ ʠ ʟʘʜʘʝʪʩʷ ʊʘʡʤʝʨʦʤ 1 ʠʣʠ ʊʘʡʤʝʨʦʤ 2. 

RXD 

TXD 

RXD 

TXD 
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ʈʠʩʫʥʦʢ 4.9 ï ʈʘʙʦʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʚ ʨʝʞʠʤʝ 1 

 

ʈʝʞʠʤ 2. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʯʝʨʝʟ TXD ʧʝʨʝʜʘʶʪʩʷ ʠʣʠ ʠʟ RXD ʧʨʠ-

ʥʠʤʘʶʪʩʷ 11 ʙʠʪ ʠʥʬʦʨʤʘʮʠʠ: ʩʪʘʨʪ-ʙʠʪ, 8 ʙʠʪ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤʠʨʫʝ-

ʤʳʡ ʜʝʚʷʪʳʡ ʙʠʪ ʠ ʩʪʦʧ-ʙʠʪ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʜʝʚʷʪʳʡ ʙʠʪ ʜʘʥʥʳʭ ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ 0 ʠʣʠ 1, ʠʣʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦ-

ʩʪʠ ʧʝʨʝʜʘʯʠ ʧʫʪʝʤ ʢʦʥʪʨʦʣʷ ʧʦ ʯʝʪʥʦʩʪʠ ʚ ʥʝʛʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʤʝʱʝʥʦ 

ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ ʧʘʨʠʪʝʪʘ ʠʟ ʩʣʦʚʘ ʩʦʩʪʦʷʥʠʷ ʧʨʦʛʨʘʤʤʳ (PSW.0). ʇʨʠ 

ʧʨʠʝʤʝ ʜʝʚʷʪʳʡ ʙʠʪ ʜʘʥʥʳʭ ʧʦʤʝʱʘʝʪʩʷ ʚ ʙʠʪ RB8 SCON, ʘ ʩʪʦʧ-ʙʠʪ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʨʝʞʠʤʘ 1, ʪʝʨʷʝʪʩʷ. ʏʘʩʪʦʪʘ ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ ʚʳʙʠʨʘʝʪʩʷ ʧʨʦ-

ʛʨʘʤʤʦʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʘ ʣʠʙʦ 1/32, ʣʠʙʦ 1/64 ʯʘʩʪʦʪʳ ʨʝʟʦʥʘʪʦʨʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʧʨʘʚʣʷʶʱʝʛʦ ʙʠʪʘ SMOD. 

ʈʝʞʠʤ 3. ʈʝʞʠʤ 3 ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʞʠʤʦʤ 2 ʚʦ ʚʩʝʭ ʜʝʪʘʣʷʭ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʧʝʨʝ-

ʤʝʥʥʦʡ ʠ ʟʘʜʘʝʪʩʷ ʊʘʡʤʝʨʦʤ 1 ʠʣʠ ʊʘʡʤʝʨʦʤ 2. 

TXD 

RXD 

ʊʘʡʤʝʨ 1, 2 
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ʈʠʩʫʥʦʢ 4.10 ï ʈʘʙʦʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʚ ʨʝʞʠʤʘʭ 2, 3 

 

4.9.1  ʈʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ/ʩʪʘʪʫʩʘ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ SCON 

ʋʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʛʠʩʪʨ ʩ ʩʠʤʚʦʣʠʯʝʩʢʠʤ ʠʤʝʥʝʤ SCON. ʕʪʦʪ ʨʝʛʠʩʪʨ 

ʩʦʜʝʨʞʠʪ ʥʝ ʪʦʣʴʢʦ ʫʧʨʘʚʣʷʶʱʠʝ ʙʠʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʝʞʠʤ ʨʘʙʦʪʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʥʦ ʠ ʜʝʚʷʪʳʡ ʙʠʪ ʧʨʠʥʠʤʘʝʤʳʭ ʠʣʠ ʧʝʨʝʜʘʚʘʝ-

ʤʳʭ ʜʘʥʥʳʭ (RB8 ʠ TB8) ʠ ʙʠʪʳ ʧʨʝʨʳʚʘʥʠʷ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ (RI ʠ 

TI). 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʙʠʪ ʨʝʛʠʩʪʨʘ ʫʧʨʘʚʣʝʥʠʷ/ʩʪʘʪʫʩʘ 

ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʝ 4.11. 

TXD 

RXD 

(ʊʘʡʤʝʨ 1, 2) 
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ʊʘʙʣʠʮʘ 4.11 ï  ʈʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ/ʩʪʘʪʫʩʘ SCON 

ʉʠʤʚʦʣ ʇʦʟʠʮʠʷ ʀʤʷ ʠ ʥʘʟʥʘʯʝʥʠʝ 

SM0/FE SCON.7 ɹʠʪʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ.  

ʋʩʪʘʥʘʚʣʠʚʘʶʪʩʷ/ʩʙʨʘʩʳʚʘʶʪʩʷ  ʧʨʦʛʨʘʤʤʥʦ  

(ʩʤ. ʧʨʠʤʝʯʘʥʠʝ) SM1 SCON.6 

SM2 SCON.5 ɹʠʪ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʤ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ.  

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ  ʜʣʷ ʟʘʧʨʝʪʘ  ʧʨʠʝʤʘ  

ʩʦʦʙʱʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʜʝʚʷʪʳʡ ʙʠʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 0 

  

  

REN SCON.4 ɹʠʪ ʨʘʟʨʝʰʝʥʠʷ ʧʨʠʝʤʘ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ ʜʣʷ 

ʨʘʟʨʝʰʝʥʠʷ/ʟʘʧʨʝʪʘ ʧʨʠʝʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ   

TB8 SCON.3 ʇʝʨʝʜʘʯʘ ʙʠʪʘ 8. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ/ʩʙʨʘʩʳʚʘʝʪʩʷ 

ʧʨʦʛʨʘʤʤʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʜʝʚʷʪʦʛʦ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʙʠʪʘ ʚ  

ʨʝʞʠʤʝ 9-ʙʠʪʦʚʦʛʦ ʧʝʨʝʜʘʪʯʠʢʘ 

  

  

RB8 SCON.2 ʇʨʠʝʤ ʙʠʪʘ 8. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ/ʩʙʨʘʩʳʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʦ ʜʣʷ 

ʬʠʢʩʘʮʠʠ ʜʝʚʷʪʦʛʦ ʧʨʠʥʠʤʘʝʤʦʛʦ ʙʠʪʘ ʚ ʨʝʞʠʤʝ 9-ʙʠʪʦʚʦʛʦ 

ʧʨʠʝʤʥʠʢʘ 

  

  

ʊI SCON.1 ʌʣʘʛ ʧʨʝʨʳʚʘʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ.  ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʦ  

ʧʨʠ  ʦʢʦʥʯʘʥʠʠ  ʧʝʨʝʜʘʯʠ  ʙʘʡʪʘ. ʉʙʨʘʩʳʚʘʝʪʩʷ   

ʧʨʦʛʨʘʤʤʥʦ  ʧʦʩʣʝ  ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʨʳʚʘʥʠʷ 

  

  

RI SCON.0 ʌʣʘʛ ʧʨʝʨʳʚʘʥʠʷ ʧʨʠʝʤʥʠʢʘ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʦ 

ʧʨʠ ʧʨʠʝʤʝ ʙʘʡʪʘ. ʉʙʨʘʩʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ ʧʦʩʣʝ  

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʨʳʚʘʥʠʷ 

  

ʇʨʠʤʝʯʘʥʠʝ 

SM0    SM1 ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ 

0          0 ʈʝʞʠʤ 0. ʉʜʚʠʛʘʶʱʠʡ ʨʝʛʠʩʪʨ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

0          1 ʈʝʞʠʤ 1. 8-ʙʠʪʦʚʳʡ ʘʩʠʥʭʨʦʥʥʳʡ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ. ʀʟʤʝʥʷ-

ʝʤʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

1          0 ʈʝʞʠʤ 2. 9-ʙʠʪʦʚʳʡ ʘʩʠʥʭʨʦʥʥʳʡ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ.    

ʌʠʢʩʠʨʦʚʘʥʥʘʷ  ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

1          1 ʈʝʞʠʤ 3. 9-ʙʠʪʦʚʳʡ ʘʩʠʥʭʨʦʥʥʳʡ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ. ʀʟʤʝʥʷ-

ʝʤʘʷ  ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 
 

 

ɺ ʙʠʪʝ TB8 ʧʨʦʛʨʘʤʤʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʜʝʚʷʪʦʛʦ ʙʠʪʘ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʝʨʝʜʘʥ ʚ ʨʝʞʠʤʝ 2 ʠʣʠ 3. ɺ ʙʠʪʝ RB8 ʬʠʢʩʠʨʫʝʪ-

ʩʷ ʚ ʨʝʞʠʤʘʭ 2 ʠ 3 ʜʝʚʷʪʳʡ ʧʨʠʥʠʤʘʝʤʳʡ ʙʠʪ ʜʘʥʥʳʭ. ɺ ʨʝʞʠʤʝ 1 ʚ ʙʠʪ 

RB8 ʟʘʥʦʩʠʪʩʷ ʩʪʦʧ-ʙʠʪ. ɺ ʨʝʞʠʤʝ 0 ʙʠʪ RB8 ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ʌʣʘʛ ʧʨʝʨʳʚʘʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ TI ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʦ ʚ 

ʢʦʥʮʝ ʧʝʨʠʦʜʘ ʧʝʨʝʜʘʯʠ ʩʪʦʧ-ʙʠʪʘ ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʧʦʜʧʨʦʛʨʘʤʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʨʳʚʘʥʠʷ ʜʦʣʞʥʘ ʩʙʨʘʩʳʚʘʪʴ ʙʠʪ TI. 

ʌʣʘʛ ʧʨʝʨʳʚʘʥʠʷ ʧʨʠʝʤʥʠʢʘ RI ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʦ ʚ ʢʦʥ-

ʮʝ ʧʝʨʠʦʜʘ ʧʨʠʝʤʘ ʚʦʩʴʤʦʛʦ ʙʠʪʘ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ 0 ʠ ʚ ʩʝʨʝʜʠʥʝ ʧʝʨʠʦ-



ʀ
ʥ
ʚ
.
 
ˉ
 
ʧ
ʦ
ʜ
ʣ
 
ʇ
ʦ
ʜ
ʧ
.
 
ʠ
 
ʜ
ʘ
ʪ
ʘ
 
 
ɺ
ʟ
ʘ
ʤ
.
 
ʠ
ʥ
ʚ
.
 
ˉ
 
 
 
ʀ
ʥ
ʚ
.
 
ˉ
 
 
ʜ
ʫ
ʙ
ʣ
.
 
 
 
 
 
ʇ
ʦ
ʜ
ʧ
.
 
ʠ
 
ʜ
ʘ
ʪ
ʘ

 
   

ʂʌɼʃ.431281.026ʊʆ 

 57 

ʜʘ ʧʨʠʝʤʘ ʩʪʦʧ-ʙʠʪʘ ʚ ʨʝʞʠʤʘʭ 1, 2 ʠ 3. ʇʦʜʧʨʦʛʨʘʤʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʨʝʨʚrʘʥʠʷ ʜʦʣʞʥʘ ʩʙʨʘʩʳʚʘʪʴ ʙʠʪ RI. 

4.9.2  ʉʢʦʨʦʩʪʴ ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ 

ʉʢʦʨʦʩʪʴ ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ, ʪ. ʝ. ʯʘʩʪʦʪʘ ʨʘʙʦʪʳ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠ-

ʢʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ɺ ʨʝʞʠʤʝ 0 ʯʘʩʪʦʪʘ ʧʝʨʝʜʘʯʠ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘ-

ʩʪʦʪʳ ʢʚʘʨʮʝʚʦʛʦ ʨʝʟʦʥʘʪʦʨʘ fʈɽɿ: f = fʈɽɿ /12. ɿʘ ʤʘʰʠʥʥʳʡ ʮʠʢʣ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʧʝʨʝʜʘʝʪ ʦʜʠʥ ʙʠʪ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʨʝʞʠʤʘʭ 1, 2 ʠ 3 ʩʢʦ-

ʨʦʩʪʴ ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʷ ʫʧʨʘʚʣʷʶʱʝʛʦ ʙʠʪʘ SMOD ʚ 

ʨʝʛʠʩʪʨʝ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ PCON (ʪʘʙʣʠʮʘ 4.12). ɺ ʨʝʞʠʤʝ 2 ʯʘʩʪʦʪʘ 

ʧʝʨʝʜʘʯʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ  f2 = (2
SMOD

/64)fʈɽɿ. ɺ ʨʝʞʠʤʘʭ 1 ʠ 3 ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʯʠ ʧʨʠʥʠʤʘʝʪ ʊʘʡʤʝʨ 1 ʠʣʠ ʊʘʡʤʝʨ 2. ʏʘ-

ʩʪʦʪʘ ʧʝʨʝʜʘʯʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʘʩʪʦʪʦʡ ʧʝʨʝʧʦʣʥʝʥʠʷ ʊʘʡʤʝʨʘ 1: 

f1,3 = (2
SMOD

/32)fOVT1. ʇʨʠ ʵʪʦʤ ʧʨʝʨʳʚʘʥʠʝ ʦʪ ʊʘʡʤʝʨʘ 1 ʜʦʣʞʥʦ ʙʳʪʴ ʟʘ-

ʙʣʦʢʠʨʦʚʘʥʦ. ʇʘʨʘʤʝʪʨʳ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʯʠ,  ʬʦʨʤʠʨʫʝʤʦʡ ʊʘʡʤʝʨʦʤ 2, 

ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ 8. 

 

ʊʘʙʣʠʮʘ 4.12 ï ʈʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ PCON 

ʉʠʤʚʦʣ ʇʦʟʠʮʠʷ ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ ʬʫʥʢʮʠʷ 

1 2 3 

SMOD PCON.7 ʋʜʚʦʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ. ɽʩʣʠ ʙʠʪ ʫʩʪʘʥʦʚʣʝʥ ʚ 1, 

ʪʦ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚʜʚʦʝ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ SMOD = 0. 

ʇʦ ʩʙʨʦʩʫ SMOD = 0 

SMOD0 PCON.6 ɹʠʪ ʚʳʙʦʨʘ SCON.7. ɽʩʣʠ SMOD0 = 0, ʪʦ ʙʠʪ SCON.7 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʣʘʛ SM0, ʠʥʘʯʝ  ʙʠʪ SCON.7   

ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʣʘʛ FE 

- PCON.5 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

- PCON.4 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

GF1 PCON.3 ʌʣʘʛʠ, ʩʧʝʮʠʬʠʮʠʨʫʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ  (ʬʣʘʛʠ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ) 
GF0 PCON.2 

PD PCON.1 ɹʠʪ ʧʦʥʠʞʝʥʥʦʡ ʤʦʱʥʦʩʪʠ.  ʇʨʠ  ʫʩʪʘʥʦʚʢʝ ʙʠʪʘ ʚ 1 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ    ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʧʦʥʠʞʝʥʥʦʡ ʧʦ-

ʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ 

IDL PCON.0 ɹʠʪ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ.  ɽʩʣʠ ʙʠʪ ʫʩʪʘʥʦʚʣʝʥ ʚ 1, ʪʦ  

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 4.12 

ʇʨʠʤʝʯʘʥʠʝ - ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʟʘʧʠʩʠ 1 ʚ PD ʠ IDL  ʙʠʪ PD ʠʤʝʝʪ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦ. ʉʙʨʦʩ  ʩʦʜʝʨʞʠʤʦʛʦ  PCON  ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʟʘʛʨʫʟʢʠ ʚ ʥʝʛʦ ʢʦʜʘ 

0ʍʍʍ0000. 

    

ɺ ʪʘʙʣʠʮʝ 4.13 ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʩʧʦʩʦʙʦʚ ʥʘʩʪʨʦʡʢʠ T/C1 ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʠʧʦʚʳʭ ʯʘʩʪʦʪ  ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ ʚ 

ʨʝʞʠʤʘʭ 2 ʠ 3. ʆʪʤʝʪʠʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ ʤʦʛʫʪ ʦʪʣʠ-

ʯʘʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

 

ʊʘʙʣʠʮʘ 4.13 ï ʅʘʩʪʨʦʡʢʘ ʊʘʡʤʝʨʘ 1 ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʯʘʩʪʦʪʦʡ ʨʘʙʦʪʳ 

ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ 

ʏʘʩʪʦʪʘ ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ 

(BAUD RATE) 

ʏʘʩʪʦʪʘ 

ʨʝʟʦʥʘʪʦʨʘ, 

ʄɻʮ 

ʊʘʡʤʝʨ/ʩʯʝʪʯʠʢ 1 

SMOD ʉ/ʊ 
ʈʝʞʠʤ 

(MODE) 

ʇʝʨʝʟʘʛʨʫ-

ʞʘʝʤʦʝ 

ʯʠʩʣʦ 

ʈʝʞʠʤ 0,ʤʘʢʩ:      1 ʄɻʮ 12 X X X X 

ʈʝʞʠʤ 2,ʤʘʢʩ:      375 ʢɻʮ 12 1 X X X 

ʈʝʞʠʤ 1,3:            62,2 ʢɻʮ 12 1 0 2 0FFH 

                              19,2 ʢɻʮ 11,059 1 0 2 0FDH 

                              9,6 ʢɻʮ 11,059 0 0 2 0FDH 

                              4,8 ʢɻʮ 11,059 0 0 2 0FAH 

                              2,4 ʢɻʮ 11,059 0 0 2 0F4H 

                              1,2 ʢɻʮ 11,059 0 0 2 0E8H 

                              137,5 ɻʮ 11,059 0 0 2 01DH 

                              110 ɻʮ 6 0 0 2 072H 

                              110 ɻʮ 12 0 0 1 0FEEBH 

 

ʇʨʝʜʝʣʴʥʦ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʯʠ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʊʘʡʤʝʨʘ 1 ʚ ʨʝʞʠʤʝ ʩ ʘʚʪʦʧʝʨʝʟʘʛʨʫʟʢʦʡ (16-ʙʠʪʦʚʳʡ ʪʘʡ-

ʤʝʨ) ʠ ʨʘʟʨʝʰʝʥʠʠ ʧʨʝʨʳʚʘʥʠʡ ʦʪ ʪʘʡʤʝʨʘ (ʩʪʘʨʰʠʡ ʧʦʣʫʙʘʡʪ 

TMOD = 0010B). ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʧʝʨʝʜʘʯʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ  

f1,3 = (2
SMOD

/32)(fʈɽɿ/12)(256-(TH1)). 
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ʇʝʨʝʟʘʛʨʫʟʢʘ 16-ʙʠʪʦʚʦʛʦ ʪʘʡʤʝʨʘ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʦ-

ʛʨʘʤʤʥʳʤ ʧʫʪʝʤ. 

4.9.3  ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʞʠʤʘʭ 

ʈʝʞʠʤ 0 

ɼʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʠ ʧʨʠʥʠʤʘʶʪʩʷ ʯʝʨʝʟ ʚʳʚʦʜ RXD. ʏʝʨʝʟ ʚʳ-

ʚʦʜ TXD ʚʳʜʘʶʪʩʷ ʩʠʥʭʨʦʩʠʛʥʘʣʳ ʩʜʚʠʛʘ. ʇʝʨʝʜʘʶʪʩʷ/ʧʨʠʥʠʤʘʶʪʩʷ 

8 ʙʠʪ ʤʣʘʜʰʠʤ ʙʠʪʦʤ ʚʧʝʨʝʜ, ʯʘʩʪʦʪʘ ʦʙʤʝʥʘ ï ʬʠʢʩʠʨʦʚʘʥʥʘʷ, ʨʘʚʥʘʷ 

1/12 ʯʘʩʪʦʪʝ ʨʝʟʦʥʘʪʦʨʘ. 

ʇʝʨʝʜʘʯʘ ʥʘʯʠʥʘʝʪʩʷ ʣʶʙʦʡ ʢʦʤʘʥʜʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʚ SBUF ʧʦʩʪʫ-

ʧʘʝʪ ʙʘʡʪ ʜʘʥʥʳʭ. ɺ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ S6P2 ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢ-

ʨʦʢʦʥʪʨʦʣʣʝʨʘ ʧʦ ʩʠʛʥʘʣʫ "ɿʘʧʠʩʴ ʚ ʙʫʬʝʨ" ʟʘʧʠʩʳʚʘʝʪ ʙʘʡʪ ʚ ʩʜʚʠʛʘʶ-

ʱʠʡ ʨʝʛʠʩʪʨ ʧʝʨʝʜʘʪʯʠʢʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʠʛʛʝʨ ʜʝʚʷʪʦʛʦ ʙʠʪʘ ʠ ʟʘʧʫʩ-

ʢʘʝʪ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ, ʢʦʪʦʨʳʡ ʯʝʨʝʟ ʦʜʠʥ ʤʘʰʠʥʥʳʡ ʮʠʢʣ 

ʚʳʨʘʙʘʪʳʚʘʝʪ ʚʥʫʪʨʝʥʥʠʡ ʨʘʟʨʝʰʘʶʱʠʡ ʩʠʛʥʘʣ "ʇʦʩʳʣʢʘ". ʇʨʠ ʵʪʦʤ ʚ 

ʤʦʤʝʥʪ S6P2 ʢʘʞʜʦʛʦ ʤʘʰʠʥʥʦʛʦ ʮʠʢʣʘ ʩʦʜʝʨʞʠʤʦʝ ʩʜʚʠʛʘʶʱʝʛʦ ʨʝʛʠ-

ʩʪʨʘ ʩʜʚʠʛʘʝʪʩʷ ʚʧʨʘʚʦ (ʤʣʘʜʰʠʤʠ ʙʠʪʘʤʠ ʚʧʝʨʝʜ) ʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʳʭʦʜ 

RXD. ɺ ʦʩʚʦʙʦʞʜʘʶʱʠʝʩʷ ʩʪʘʨʰʠʝ ʙʠʪʳ ʩʜʚʠʛʘʶʱʝʛʦ ʨʝʛʠʩʪʨʘ ʧʝʨʝʜʘʪ-

ʯʠʢʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʥʫʣʠ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʦʪ ʜʝʪʝʢʪʦʨʘ ʥʫʣʷ ʩʠʛʥʘʣʘ "ʇʝ-

ʨʝʜʘʪʯʠʢ ʧʫʩʪ" ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʪʯʠʢʦʤ ʩʥʠʤʘʝʪ ʩʠʛʥʘʣ "ʇʦʩʳʣʢʘ" 

ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʣʘʛ TI (ʤʦʤʝʥʪ S1P1 ʜʝʩʷʪʦʛʦ ʤʘʰʠʥʥʦʛʦ ʮʠʢʣʘ ʧʦʩʣʝ 

ʧʦʩʪʫʧʣʝʥʠʷ ʩʠʛʥʘʣʘ "ɿʘʧʠʩʴ ʚ ʙʫʬʝʨ"). 

ʇʨʠʝʤ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ REN = 1 ʠ RI = 0. ɺ ʤʦʤʝʥʪ S6P2 

ʩʣʝʜʫʶʱʝʛʦ ʤʘʰʠʥʥʦʛʦ ʮʠʢʣʘ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʝʤʥʠʢʦʤ ʬʦʨʤʠʨʫʝʪ 

ʨʘʟʨʝʰʘʶʱʠʡ ʩʠʛʥʘʣ "ʇʨʠʝʤ", ʧʦ ʢʦʪʦʨʦʤʫ ʥʘ ʚʳʭʦʜ TXD ʧʝʨʝʜʘʶʪʩʷ 

ʩʠʥʭʨʦʩʠʛʥʘʣʳ ʩʜʚʠʛʘ, ʠ ʚ ʩʜʚʠʛʘʶʱʝʤ ʨʝʛʠʩʪʨʝ ʧʨʠʝʤʥʠʢʘ ʥʘʯʠʥʘʶʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʟʥʘʯʝʥʠʷ ʙʠʪ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʯʠʪʳʚʘʶʪʩʷ ʩ ʚʭʦʜʘ RXD 

ʚ ʤʦʤʝʥʪʳ S5P2 ʢʘʞʜʦʛʦ ʤʘʰʠʥʥʦʛʦ ʮʠʢʣʘ. ɺ ʤʦʤʝʥʪ S1P1 ʜʝʩʷʪʦʛʦ ʤʘ-

ʰʠʥʥʦʛʦ ʮʠʢʣʘ ʧʦʩʣʝ ʩʠʛʥʘʣʘ "ɿʘʧʠʩʴ ʚ SCON" ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʝʤ-
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ʥʠʢʦʤ ʧʝʨʝʧʠʩʳʚʘʝʪ ʩʦʜʝʨʞʠʤʦʝ ʩʜʚʠʛʘʶʱʝʛʦ ʨʝʛʠʩʪʨʘ ʚ ʙʫʬʝʨ, ʩʥʠʤʘʝʪ 

ʨʘʟʨʝʰʘʶʱʠʡ ʩʠʛʥʘʣ "ʇʨʠʝʤ" ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʣʘʛ RI. 

ʈʝʞʠʤ 1  

ʏʝʨʝʟ ʚʳʭʦʜ TXD ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ ʧʝʨʝʜʘʝʪ, ʘ ʩ ʚʭʦʜʘ RXD 

ʧʨʠʥʠʤʘʝʪ 10 ʙʠʪ: ʩʪʘʨʪ-ʙʠʪ (0), 8 ʙʠʪ ʜʘʥʥʳʭ ʠ ʩʪʦʧ-ʙʠʪ (1). ʇʨʠ ʧʨʠʝʤʝ 

ʩʪʦʧ-ʙʠʪ ʧʦʩʪʫʧʘʝʪ ʚ ʙʠʪ RB8 ʨʝʛʠʩʪʨʘ SCON. 

ʇʝʨʝʜʘʯʘ ʠʥʠʮʠʠʨʫʝʪʩʷ ʣʶʙʦʡ ʢʦʤʘʥʜʦʡ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʫʯʘʪʝʣʝʤ 

ʙʘʡʪʘ ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨ SBUF. ɻʝʥʝʨʠʨʫʝʤʳʡ ʧʨʠ ʵʪʦʤ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛ-

ʥʘʣ "ɿʘʧʠʩʴ ʚ ʙʫʬʝʨ" ʟʘʛʨʫʞʘʝʪ 1 ʚ ʜʝʚʷʪʳʡ ʙʠʪ ʩʜʚʠʛʘʶʱʝʛʦ ʨʝʛʠʩʪʨʘ ʧʝ-

ʨʝʜʘʪʯʠʢʘ, ʟʘʧʫʩʢʘʝʪ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ ʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ S1P1 

ʬʦʨʤʠʨʫʝʪ ʨʘʟʨʝʰʘʶʱʠʡ ʩʠʛʥʘʣ "ʇʦʩʳʣʢʘ". ʇʦ ʵʪʦʤʫ ʩʠʛʥʘʣʫ ʥʘ ʚʳʚʦʜ 

TXD ʩʥʘʯʘʣʘ ʧʦʩʪʫʧʘʝʪ ʩʪʘʨʪ-ʙʠʪ, ʘ ʟʘʪʝʤ (ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʨʘʟʨʝʰʘʶʱʝ-

ʤʫ ʩʠʛʥʘʣʫ "ɼʘʥʥʳʝ") ʙʠʪʳ ʜʘʥʥʳʭ. ʂʘʞʜʳʡ ʧʝʨʠʦʜ ʧʝʨʝʜʘʯʠ ʙʠʪʘ ʨʘʚʝʥ 

16 ʪʘʢʪʘʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʯʝʪʯʠʢʘ-ʜʝʣʠʪʝʣʷ ʥʘ 16. 

ʇʨʠʝʤ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʝʨʝʭʦʜʘ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ 

RXD ʠʟ ʩʦʩʪʦʷʥʠʷ 1 ʚ ʩʦʩʪʦʷʥʠʝ 0. ɼʣʷ ʵʪʦʛʦ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʩʯʝʪʯʠʢʘ ʚʭʦʜ RXD ʦʧʨʘʰʠʚʘʝʪʩʷ 16 ʨʘʟ ʟʘ ʧʝʨʠʦʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʙʠʪʘ. ʂʘʢ ʪʦʣʴʢʦ ʧʝʨʝʭʦʜ ʠʟ 1 ʚ 0 ʥʘ ʚʭʦʜʝ RXD ʦʙʥʘʨʫʞʝʥ, ʚ ʩʜʚʠʛʘʶ-

ʱʠʡ ʨʝʛʠʩʪʨ ʧʨʠʝʤʥʠʢʘ ʟʘʛʨʫʞʘʝʪʩʷ ʢʦʜ 1FFH, ʚʥʫʪʨʝʥʥʠʡ ʩʯʝʪʯʠʢ ʧʦ 

ʤʦʜʫʣʶ 16 ʥʝʤʝʜʣʝʥʥʦ ʩʙʨʘʩʳʚʘʝʪʩʷ ʠ ʧʝʨʝʟʘʧʫʩʢʘʝʪʩʷ ʜʣʷ ʚʳʨʘʚʥʠʚʘ-

ʥʠʷ ʝʛʦ ʧʝʨʝʭʦʜʦʚ ʩ ʛʨʘʥʠʮʘʤʠ ʧʝʨʠʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʠʥʠʤʘʝʤʳʭ 

ʙʠʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʧʝʨʠʦʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʠʪʘ ʜʝʣʠʪʩʷ ʥʘ 

16 ʧʝʨʠʦʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʩʯʝʪʯʠʢʘ. ɺ ʩʦʩʪʦʷʥʠʷʭ 7, 8 ʠ 9 ʩʯʝʪʯʠʢʘ ʚ ʢʘʞ-

ʜʦʤ ʧʝʨʠʦʜʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʠʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʨʦʩ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ 

RXD. ʉʯʠʪʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʙʠʪʘ ï ʵʪʦ ʪʦ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʦ-

ʣʫʯʝʥʦ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʜʚʘʞʜʳ ʠʟ ʪʨʝʭ ʟʘʤʝʨʦʚ (ʤʘʞʦʨʠʪʘʨʥʦʝ ʛʦʣʦʩʦ-

ʚʘʥʠʝ ʧʦ ʧʨʠʥʮʠʧʫ "ʜʚʘ ʠʟ ʪʨʝʭ"). ɽʩʣʠ ʟʥʘʯʝʥʠʝ, ʧʨʠʥʷʪʦʝ ʚ ʧʝʨʚʦʤ ʪʘʢ-

ʪʝ, ʥʝ ʨʘʚʥʦ 0, ʪʦ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʝʤʦʤ ʚʥʦʚʴ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʧʦʠʩʢʫ 

ʧʝʨʝʭʦʜʘ ʠʟ 1 ʚ 0. ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʘʚʣʝʥʠʝ ʣʦʞʥʳʭ 

(ʩʙʦʡʥʳʭ) ʩʪʘʨʪ-ʙʠʪ. ʀʩʪʠʥʥʳʡ ʩʪʘʨʪ-ʙʠʪ ʩʜʚʠʛʘʝʪʩʷ ʚ ʨʝʛʠʩʪʨʝ ʧʨʠʝʤ-
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ʥʠʢʘ, ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʨʠʝʤ ʦʩʪʘʣʴʥʳʭ ʙʠʪ ʧʦʩʳʣʢʠ. ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʝʤʦʤ ʩʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣ "ɿʘʛʨʫʟʢʘ ʙʫʬʝʨʘ", ʫʩʪʘʥʦʚʠʪ RB8 ʠ ʬʣʘʛ RI 

ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʧʦʩʣʝʜʥʝʤ ʪʘʢʪʝ ʩʜʚʠʛʘ ʚʳʧʦʣʥʷʶʪʩʷ ʜʚʘ 

ʫʩʣʦʚʠʷ: ʙʠʪ RI = 0 ʠ ʣʠʙʦ SM2 = 0, ʣʠʙʦ ʧʨʠʥʷʪʳʡ ʩʪʦʧ-ʙʠʪ ʨʘʚʝʥ 1. ɽʩ-

ʣʠ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʵʪʠʭ ʜʚʫʭ ʫʩʣʦʚʠʡ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʧʨʠʥʷʪʘʷ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʠʪ ʪʝʨʷʝʪʩʷ. ɺ ʵʪʦ ʚʨʝʤʷ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʚʳ-

ʧʦʣʥʷʶʪʩʷ ʫʢʘʟʘʥʥʳʝ ʫʩʣʦʚʠʷ ʠʣʠ ʥʝʪ, ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʝʤʥʠʢʦʤ 

ʚʥʦʚʴ ʥʘʯʠʥʘʝʪ ʦʪʩrʢʠʚʘʪʴ ʧʝʨʝʭʦʜ ʠʟ 1 ʚ 0 ʥʘ ʚʭʦʜʝ RXD. 

ʈʝʞʠʤʳ 2, 3  

ʏʝʨʝʟ ʚʳʚʦʜ TXD ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ ʧʝʨʝʜʘʝʪ ʠʣʠ ʩ ʚʳʚʦʜʘ RXD 

ʧʨʠʥʠʤʘʝʪ 11 ʙʠʪ: ʩʪʘʨʪ-ʙʠʪ (0), 8 ʙʠʪ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʜʝʚʷ-

ʪʳʡ ʙʠʪ ʠ ʩʪʦʧ-ʙʠʪ (1). ʅʘ ʚʨʝʤʝʥʥʳʭ ʜʠʘʛʨʘʤʤʘʭ (ʨʠʩʫʥʦʢ 4.10) ʧʦʢʘʟʘ-

ʥʘ ʨʘʙʦʪʘ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠ ʧʨʠʝʤʝ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʘʭ 2 

ʠ 3. ʂʘʢ ʚʠʜʥʦ ʠʟ ʥʠʭ, ʚ ʨʝʞʠʤʘʭ 2 ʠ 3 ʧʨʠʝʤ ʜʘʥʥʳʭ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪ-

ʩʷ ʦʪ ʧʨʠʝʤʘ ʚ ʨʝʞʠʤʝ 1 ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʚ ʙʠʪ RB8 ʚ ʵʪʠʭ ʨʝ-

ʞʠʤʘʭ ʟʘʥʦʩʠʪʩʷ ʥʝ ʩʪʦʧ-ʙʠʪ, ʘ ʜʝʚʷʪʳʡ ʙʠʪ ʜʘʥʥʳʭ. ɽʩʪʝʩʪʚʝʥʥʦ, ʵʪʦ 

ʥʠʢʘʢ ʥʝ ʠʟʤʝʥʷʝʪ ʚʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʚ ʨʝʞʠʤʘʭ 2 ʠ 3 ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʨʝʞʠʤʦʤ 1. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʷʶʪʩʷ 

ʫʩʣʦʚʠʷ ʦʢʦʥʯʘʥʠʷ ʮʠʢʣʘ ʧʨʠʝʤʘ: ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʝʤʥʠʢʦʤ ʩʬʦʨʤʠ-

ʨʫʝʪ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ "ɿʘʛʨʫʟʢʘ ʙʫʬʝʨʘ", ʟʘʛʨʫʟʠʪ RB8 ʠ ʫʩʪʘʥʦʚʠʪ 

ʬʣʘʛ RI ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʧʦʩʣʝʜʥʝʤ ʪʘʢʪʝ ʩʜʚʠʛʘ ʚʳʧʦʣʥʷʁʪʩʷ 

ʜʚʘ ʫʩʣʦʚʠʷ: ʙʠʪ RI = 0 ʠ ʣʠʙʦ SM2 = 0, ʣʠʙʦ ʟʥʘʯʝʥʠʝ ʧʨʠʥʷʪʦʛʦ ʜʝʚʷʪʦ-

ʛʦ ʙʠʪʘ ʜʘʥʥʳʭ ʨʘʚʥʦ 1. 

4.10  ʈʘʙʦʪʘ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʚ ʤʫʣʴʪʠʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ 

ʩʠʩʪʝʤʘʭ 

ʆʧʠʩʘʥʠʝ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʙʫʜʝʪ ʥʝʧʦʣʥʳʤ, 

ʝʩʣʠ ʥʝ ʫʧʦʤʷʥʫʪʴ ʝʱʝ ʦʙ ʦʜʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ. ʈʝʯʴ ʠʜʝʪ ʦ ʨʘʙʦʪʝ ʧʨʠʝ-

ʤʦʧʝʨʝʜʘʪʯʠʢʘ ʚ ʩʠʩʪʝʤʘʭ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʠʝ ʩʠ-

ʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʦʙʲʝʢʪʘʭ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʤʥʦ-
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ʞʝʩʪʚʦʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʣʦʢʘʣʴʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʦ-ʫʧʨʘʚʣʷʶʱʫʶ ʩʝʪʴ. ʂʘʢ ʧʨʘʚʠʣʦ, ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʣʝʨʦʚ ʠʤʝʶʪ ʤʘʛʠʩʪʨʘʣʴʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʩ ʨʘʟʜʝʣʴʥʳʤ ʤʦʥʦʢʘ-

ʥʘʣʦʤ (ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ, ʚʠʪʘʷ ʧʘʨʘ, ʦʧʪʠʯʝʩʢʦʝ ʚʦʣʦʢʥʦ), ʧʦ ʢʦʪʦ-

ʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʤʠ. 

ɺ ʨʝʛʠʩʪʨʝ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ SCON ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʠʤʝ-

ʝʪʩʷ ʫʧʨʘʚʣʷʶʱʠʡ ʙʠʪ SM2, ʢʦʪʦʨʳʡ ʚ ʨʝʞʠʤʘʭ 2 ʠ 3 ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠ-

ʢʘ ʧʦʟʚʦʣʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʝʘʣʠʟʦʚʘʪʴ ʤʝʞʧʨʦ-

ʮʝʩʩʦʨʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʣʦʢʘʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʩʝʪʷʭ. 

ʄʝʭʘʥʠʟʤ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʯʝʨʝʟ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʧʦʩʪʨʦʝʥ ʥʘ ʪʦʤ, ʯʪʦ ʚ ʨʝʞʠʤʘʭ 2 ʠ 

3 ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʜʝʚʷʪʳʡ ʙʠʪ ʜʘʥʥʳʭ ʧʨʠ ʧʨʠʝʤʝ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʙʠʪʝ 

RB8. ʇʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʩʪʦʧ-ʙʠʪʘ ʧʨʝʨʳʚʘʥʠʝ ʦʪ ʧʨʠʝʤʥʠʢʘ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ RB8 = 1. ʕʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʙʠʪʘ SM2 ʚ ʨʝʛʠʩʪʨʝ SCON. ʇʨʦʛʨʘʤʤʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʪʦʢʦʣʘ ʩʝʪʝʚʦʛʦ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʙʘʡʪʘ-ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ (RB8 = 1) ʚʦ ʚʩʝʭ ʚʝʜʦʤʳʭ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʣʝʨʘʭ ʧʨʦʠʟʦʰʣʠ ʧʨʝʨʳʚʘʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʚʳʟʦʚ 

ʧʦʜʧʨʦʛʨʘʤʤʳ ʩʨʘʚʥʝʥʠʷ ʙʘʡʪʘ-ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩ ʢʦʜʦʤ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʩʝʪʝʚʦʛʦ ʘʜʨʝʩʘ. ɸʜʨʝʩʫʝʤr ʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʙʨʘʩʳʚʘʝʪ ʩʚʦʡ ʫʧʨʘʚ-

ʣʷʶʱʠʡ ʙʠʪ SM2 ʠ ʛʦʪʦʚʠʪʩʷ ʢ ʧʨʠʝʤʫ ʙʣʦʢʘ ʜʘʥʥʳʭ. ʆʩʪʘʣʴʥʳʝ ʚʝʜʦ-

ʤʳʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ,r ʘʜʨʝʩ ʢʦʪʦʨʳʭ ʥʝ ʩʦʚʧʘʣ ʩ ʢʦʜʦʤ ʙʘʡ-

ʪʘ-ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʦʩʪʘʚʣʷʶʪ ʥʝʠʟʤʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝ SM2 = 1 ʠ ʧʝʨʝ-

ʜʘʶʪ ʫʧʨʘʚʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʇʨʠ SM2 = 1 ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʙʘʡʪʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʧʦ ʤʦʥʦʢʘʥʘʣʫ ʠ ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ 

ʚʝʜʦʤʳʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, ʧʨʝʨʳʚʘʥʠʷ ʥʝ ʚʳʟʳʚʘʶʪ, ʪ. ʝ. ʠʛʥʦʨʠʨʫ-

ʶʪʩʷ. ɺ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ʨʝʘʣʠʟʦʚʘʥ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ "ʈʘʩʰʠʨʝʥʥʳʡ 

UART", ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʬʫʥʢʮʠʠ ʩʪʘʥʜʘʨʪʥʦʛʦ UART ʧʣʶʩ ʦʙ-

ʥʘʨʫʞʝʥʠʝ ʦʰʠʙʦʢ ʧʨʠʝʤʘ ʩʪʦʧʦʚʳʭ ʙʠʪʦʚ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘ-
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ʚʘʥʠʝ ʘʜʨʝʩʘ. ʇʨʦʚʝʨʢʘ ʥʘ ʦʰʠʙʢʫ ʧʨʠʝʤʘ ʩʪʦʧʦʚʦʛʦ ʙʠʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʨʝʞʠʤʘʭ 1, 2, 3. ɽʩʣʠ ʩʪʦʧʦʚʳʡ ʙʠʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʥʝ ʦʙʥʘʨʫʞʝʥ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʬʣʘʛ ʦʰʠʙʢʠ ʢʘʜʨʘ FE. ʕʪʦʪ ʬʣʘʛ ʜʝʣʠʪ ʩ ʙʠʪʦʤ ʫʧʨʘʚ-

ʣʝʥʠʷ SM0 ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʨʘʟʨʷʜ SCON.7.  ɹʠʪ SMOD0 (PCON.6) ʫʢʘʟʳ-

ʚʘʝʪ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʥʘ ʙʠʪ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʥʘ ʬʣʘʛ ʦʰʠʙʢʠ ʢʘʜʨʘ. ʌʣʘʛ 

FE ʜʦʣʞʝʥ ʩʙʨʘʩʳʚʘʪʴʩʷ ʧʨʦʛʨʘʤʤʥʦ. 

ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʜʨʝʩʘ ʚʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦ ʨʝʛʠʩʪʨ ʩʧʝʮʬʫʥʢʮʠʡ SADDR (ʘʜʨʝʩ 0ɸ9ʅ), ʭʨʘʥʷʱʠʡ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʘʜʨʝʩ, ʠ ʨʝʛʠʩʪʨ SADEN (ʘʜʨʝʩ 0ɺ9ʅ), ʭʨʘʥʷʱʠʡ ʤʘʩʢʫ ʘʜʨʝʩʘ. 

ʀʤʝʥʥʦ ʤʘʩʢʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʨʝʩʦʚʘʪʴ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚ. 

4.11  ʉʙʨʦʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

ʉʙʨʦʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʜʠʥʠʯʥʳʤ ʫʨʦʚʥʝʤ 

ʩʠʛʥʘʣʘ. ʉʠʛʥʘʣ ʩʙʨʦʩʘ ʧʦʜʘʝʪʩʷ ʥʘ ʚʳʚʦʜ RST. 

ʉʙʨʦʩ ʜʦʩʪʠʛʘʝʪʩʷ ʫʜʝʨʞʘʥʠʝʤ ʚʳʚʦʜʘ RST ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʚ ʪʝʯʝʥʠʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʫʭ ʤʘʰʠʥʥʳʭ ʮʠʢʣʦʚ (24 ʧʝʨʠʦʜʦʚ 

ʢʦʣʝʙʘʥʠʡ) ʇʈʀ ʈɸɹʆʊɸʖʑɽʄ ɻɽʅɽʈɸʊʆʈɽ. CPU ʦʪʚʝʯʘʝʪ ʚʳʨʘ-

ʙʦʪʢʦʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʙʨʦʩʘ, ʘʣʛʦʨʠʪʤ ʢʦʪʦʨʦʛʦ ʦʧʠʩʘʥ ʥʠʞʝ (ʨʠʩʫ-

ʥʦʢ 4.11). 

ɺʥʝʰʥʠʡ ʩʠʛʥʘʣ ʩʙʨʦʩʘ ʘʩʠʥʭʨʦʥʝʥ ʚ ʦʪʥʦʰʝʥʠʠ ʚʥʫʪʨʝʥʥʠʭ ʩʠʛ-

ʥʘʣʦʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ɺr ʚʦʜ RST ʦʧʨʘʰʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 

S5 ʬʘʟʳ P2 ʢʘʞʜʦʛʦ ʤʘʰʠʥʥʦʛʦ ʮʠʢʣʘ. ʇʦʩʢʦʣʴʢʫ ʚʳʚʦʜʳ ʧʦʨʪʦʚ ʩʦʭʨʘ-

ʥʷʶʪ ʩʚʦʝ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʚ ʪʝʯʝʥʠʝ 19 ʧʝʨʠʦʜʦʚ ʢʦʣʝʙʘʥʠʡ ʧʦʩʣʝ ʦʙ-

ʥʘʨʫʞʝʥʠʷ ʝʜʠʥʠʮʳ ʥʘ ʚʳʚʦʜʝ RST, ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʘ ʩʙʨʦʩʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʙʦʣʴʰʝʡ 19 ʧʝʨʠʦʜʦʚ ʢʦʣʝʙʘʥʠʡ ʧʦʩʣʝ ʩʠʛʥʘʣʘ ʚʥʝʰʥʝʛʦ ʩʙʨʦʩʘ. 

ʇʦʢʘ ʚʳʚʦʜ RST ʠʤʝʝʪ ʝʜʠʥʠʯʥʳʡ ʫʨʦʚʝʥʴ, ʚʳʚʦʜʳ ALE ʠ PSEN# 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚʦ ʚʭʦʜʳ, ʠ ʧʦʪʝʥʮʠʘʣ ʥʘ ʥʠʭ ʤʝʜʣʝʥʥʦ ʧʦʣʟʝʪ ʚʚʝʨʭ. ʇʦ-

ʩʣʝ ʚʦʟʚʨʘʪʘ RST ʚ ʥʫʣʝʚʦʡ ʫʨʦʚʝʥʴ ʪʨʝʙʫʝʪʩʷ ʦʪ ʦʜʥʦʛʦ ʜʦ ʜʚʫʭ ʤʘʰʠʥ-

ʥʳʭ ʮʠʢʣʦʚ, ʯʪʦʙʳ  ALE ʠ PSEN# ʥʘʯʘʣʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴʩʷ. ʇʦʵʪʦʤʫ 
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ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝʞʝʣʘʪʝʣʴʥʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʵʪʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʝʩ-

ʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʛʥʘʣ ʩʙʨʦʩʘ. 

ʇʦʜʘʯʘ ʥʘ ʚʳʚʦʜʳ ALE ʠ PSEN# ʩʠʛʥʘʣʘ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʚ ʤʦ-

ʤʝʥʪ ʩʙʨʦʩʘ ʤʦʞʝʪ ʧʝʨʝʚʝʩʪʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦ-

ʷʥʠʝ. 

ɸʣʛʦʨʠʪʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʙʨʦʩʘ ʟʘʧʠʩʳʚʘʝʪ ʥʫʣʠ ʚʦ ʚʩʝ ʨʝʛʠʩʪʨʳ 

ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʢʨʦʤʝ ʨʝʛʠʩʪʨʦʚ-ʟʘʱʝʣʦʢ ʧʦʨʪʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ, 

ʫʢʘʟʘʪʝʣʷ ʩʪʝʢʘ ʠ SBUF. ɺ ʟʘʱʝʣʢʘʭ ʧʦʨʪʦʚ ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʫʩʪʘʥʦʚ-

ʣʝʥʦ 0FFH, ʚ ʫʢʘʟʘʪʝʣʝ ʩʪʝʢʘ ï 07H, ʘ ʩʦʜʝʨʞʠʤʦʝ SBUF ʥʝʦʧʨʝʜʝʣʝʥʥʦ. ɺ 

ʪʘʙʣʠʮʝ 4.14 ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢ-

ʮʠʡ ʠ ʠʭ ʟʥʘʯʝʥʠʡ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ ʩʙʨʦʩʘ. ʇʦʣʥʳʡ ʩʧʠʩʦʢ 

ʨʝʛʠʩʪʨʦʚ ʠ ʠʭ ʩʦʩʪʦʷʥʠʡ ʧʨʠʚʝʜʝʥ ʚ ʨʘʟʜʝʣʝ 8. 

 

ʊʘʙʣʠʮʘ 4.14 ï ʉʦʩʪʦʷʥʠʝ ʨʝʛʠʩʪʨʦʚ SFR ʧʦʩʣʝ ʩʙʨʦʩʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʝʛʠʩʪʨʘ ɿʥʘʯʝʥʠʝ ʧʦʩʣʝ ʩʙʨʦʩʘ 

1 2 

PC 0000H 

ACC 00H 

B 00H 

PSW 00H 

SP 07H 

DPTR 0000H 

P0...P3 0FFH 

IP XXX00000B 

IE 0XX00000B 

TMOD 00H 

TCON 00H 

TH0 00H 

TL0 00H 

TH1 00H 

TL1 00H 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 4.14 

1 2 

SCON 00H 

SBUF XXXXXXXX B 

PCON  0XXX 0000B 

ʇʨʠʤʝʯʘʥʠʝ ï X ï ʟʥʘʯʝʥʠʝ ʙʠʪʘ  ʥʝ ʦʧʨʝʜʝʣʝʥʦ. 

      

ʉʙʨʦʩ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʷʯʝʝʢ ʚʥʫʪʨʝʥʥʝʛʦ 

ʆɿʋ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ  ʠʭ  ʩʦʩʪʦʷ-

ʥʠʝ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʝ ʦʧʨʝʜʝʣʝʥʦ. 

4.12  ʉʙʨʦʩ ʧʦ ʚʢʣʶʯʝʥʠʶ ʧʠʪʘʥʠʷ  

ɽʩʣʠ ʧʦʜʘʯʘ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨ-

ʥʳʤ ʩʙʨʦʩʦʤ (ʪ. ʝ. ʫʜʝʨʞʘʥʠʝʤ ʝʜʠʥʠʯʥʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʭʦʜʝ RST ʚ ʪʝʯʝ-

ʥʠʝ 24 ʧʝʨʠʦʜʦʚ ʨʝʟʦʥʘʪʦʨʘ), ʪʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʤʦʞʝʪ ʥʘʯʘʪʴ ʚʳʧʦʣ-

ʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʦ ʪʦʛʦ, ʢʘʢ ʚ ʨʝʛʠʩʪʨʳ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʙʫʜʫʪ 

ʟʘʥʝʩʝʥʳ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʝʣʴʟʷ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʚʳʧʦʣ-

ʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ʉʣʝʜʦʚʘʪʝʣʥɹʦ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʮʝʧʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʩʙʨʦʩʘ ʧʨʠ 

ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ. 

ɿʥʘʯʝʥʠʝ ʝʤʢʦʩʪʠ ʜʣʷ  ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʧʦ ʮʝʧʠ ʩʙʨʦʩʘ ʩʦʩʪʘʚ-

ʣʷʝʪ ʟʥʘʯʝʥʠʝ ʧʦʨʷʜʢʘ 1 ʤʢʌ. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠ ̫ʧʦʜʦʙʥʘʷ ʮʝʧʴ ʫʜʝʨʞʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦ-

ʚʝʥʴ ʥʘ ʚʭʦʜʝ RST ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʷ ʝʤʢʦ-

ʩʪʠ ʠ ʫʨʦʚʥʷ, ʜʦ ʢʦʪʦʨʦʛʦ ʦʥʘ ʟʘʨʷʞʝʥʘ. ɼʣʷ ʛʘʨʘʥʪʠʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʙʨʦ-

ʩʘ ʵʪʦʪ ʝʜʠʥʠʯʥʳʡ ʫʨʦʚʝʥʴ ʜʦʣʞʝʥ ʩʦʭʨʘʥʷʪʴʩʷ ʜʦʣʴʰʝ, ʯʝʤ ʛʝʥʝʨʘʪʦʨ 

ʚʳʨʘʙʦʪʘʝʪ ʜʚʘ ʤʘʰʠʥʥʳʭ ʮʠʢʣʘ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʚʢʣʶʯʝ-

ʥʠʠ ʧʠʪʘʥʠʷ ʧʠʪʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘ-

ʯʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 10 ʤʩ. ɺʨʝʤʷ ʟʘʧʫʩʢʘ ʛʝʥʝʨʘʪʦʨʘ 

ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʯʘʩʪʦʪʳ. ɼʣʷ ʨʝʟʦʥʘʪʦʨʘ ʩ ʯʘʩʪʦʪʦʡ 10 ʄɻʮ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 

ʦʙʳʯʥʦ 1 ʤʩ, ʘ ʜʣʷ 1 ʄɻʮ ʨʝʟʦʥʘʪʦʨʘ ʦʥʦ ʩʦʩʪʘʚʠʪ 10 ʤʩ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ RC-ʮʝʧʠ, ʩʦʝʜʠʥʝʥʥʦʡ ʩ ʚʳʚʦʜʦʤ RST, ʜʦʣʞʥʘ ʚ ʥʝ-
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ʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪʴ ʫʢʘʟʘʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʠ ʩʦʩʪʘʚʣʷʪʴ 

(40 ï 80) ʤʩ. 

 ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʝ ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚʳ-

ʟʳʚʘʝʪ ʤʛʥʦʚʝʥʥʦʝ ʧʦʥʠʞʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʚʦʜʝ RST ʥʠʞʝ 0 ɺ. ʆʜ-

ʥʘʢʦ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ rʩʥʘʙʞʝʥ rʚʥʫʪʨʝʥʥʠʤʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤʠ ʜʠ-

ʦʜʘʤʠ, ʠ ʵʪʠ ʙʨʦʩʢʠ ʥʘʧʨʷʞʝʥʠʷ ʥʝ ʚʳʚʦʜʷʪ ʠʭ ʠʟ ʩʪʨʦʷ. 

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʢʘ ʥʝ ʟʘʧʫʩʪʠʪʩʷ ʛʝʥʝʨʘʪʦʨ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʥʝ ʚʳʧʦʣʥʠʪʩʷ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʘʣʛʦʨʠʪʤ ʩʙʨʦʩʘ, ʚʳʚʦʜʳ 

ʧʦʨʪʦʚ P0...P3 ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

4.13  ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʩ ʧʦʥʠʞʝʥʥʳʤ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ 

ɺʦ ʤʥʦʛʠʭ ʚʘʨʠʘʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʵʥʝʨʛʦ-

ʧʦʪʨʝʙʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ r1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ ʠ 1830ɺɽ52ʋ ʠʤʝ-

ʪʁ 2 ʨʝʞʠʤʘ ʩ ʧʦʥʠʞʝʥʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ: ʨʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʨʝ-

ʞʠʤ ʧʦʥʠʞʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʢʘ ʠʣʠ ʚʳʢʣʶʯʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ʋʧʨʦ-

ʱʝʥʥʘʷ ʩʭʝʤʘ ʘʧʧʘʨʘʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʝʞʠʤʦʚ ʧʦʥʠʞʝʥʥʦʛʦ ʵʥʝʨʛʦʧʦ-

ʪʨʝʙʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.12. ɼʦʩʣʦʚʥʦ ʚʪʦʨʦʡ ʨʝʞʠʤ, ʥʘʟʳ-

ʚʘʝʤʳʡ ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʨʝʞʠʤʦʤ "Power Down Mode", ʤʦʞʥʦ 

ʧʝʨʝʚʝʩʪʠ ʪʘʢ, ʢʘʢ ʫʢʘʟʘʥʦ ʥʘʤʠ ʚʳʰʝ. ʋʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʘʤʠ ʵʥʝʨʛʦʧʦ-

ʪʨʝʙʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʨʝʛʠʩʪʨʘ PCON. ʅʘʟʥʘʯʝʥʠʝ ʙʠ-

ʪʦʚ ʵʪʦʛʦ ʨʝʛʠʩʪʨʘ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.12. ɹʠʪ PCON.0 ʥʘʟʳʚʘʝʪʩʷ 

IDL, ʙʠʪ PCON.1 ʥʘʟʳʚʘʝʪʩʷ PD. ɹʠʪʳ ʨʝʛʠʩʪʨʘ PCON, ʦʪʚʝʯʘʶʱʠʝ ʟʘ 

ʨʝʞʠʤʳ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.15. 

 

ʊʘʙʣʠʮʘ 4.15 ï ɹʠʪʳ  ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʨʝʛʠʩʪʨʘ PCON 

ʉʠʤʚʦʣ ʇʦʟʠʮʠʷ ʅʘʟʥʘʯʝʥʠʝ 

1 2 3 

GF1 PCON.3 ʌʣʘʛʠ, ʩʧʝʮʠʬʠʮʠʨʫʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ  (ʬʣʘʛʠ ʦʙʱʝʛʦ  

ʥʘʟʥʘʯʝʥʠʷ) 
GF0 PCON.2 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 4.15 

1 2 3 

PD PCON.1 ɹʠʪ ʧʦʥʠʞʝʥʥʦʡ ʤʦʱʥʦʩʪʠ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʙʠʪʘ ʚ 

1 ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʧʦʥʠʞʝʥʥʦʡ  

ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ 

IDL PCON.0 
ɹʠʪ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ. ɽʩʣʠ ʙʠʪ ʫʩʪʘʥʦʚʣʝʥ ʚ 1, ʪʦ  

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʟʘʧʠʩʠ 1 ʚ PD ʠ IDL ʙʠʪ PD ʠʤʝʝʪ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦ. ʉʙʨʦʩ ʩʦʜʝʨʞʠʤʦʛʦ PCON ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʟʘʛʨʫʟʢʠ ʚ ʥʝʛʦ ʢʦʜʘ 

0ʍʍʍ0000B. 

 

ɺ ʨʝʞʠʤʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (IDL = 1) ʛʝʥʝʨʘʪʦʨ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

ʨʘʙʦʪʘʝʪ, ʧʦʜʘʚʘʷ ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʪʘʢʪʦʚʳʝ ʩʠʛʥʘʣʳ ʥʘ ʩʭʝʤʫ ʧʨʝʨʳʚʘ-

ʥʠʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʠ ʥʘ ʪʘʡʤʝʨʳ/ʩʯʝʪʯʠʢʠ. ɺʩʝ ʨʝʛʠʩʪʨʳ ʩʦʭʨʘ-

ʥʷʶʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ, ʥʘ ʚʳʚʦʜʘʭ ʚʩʝʭ ʧʦʨʪʦʚ ʫʜʝʨʞʠʚʘʝʪʩʷ ʪʦ ʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʥʘ ʥʠʭ ʚ ʤʦʤʝʥʪ ʧʝʨʝʭʦʜʘ ʚ ʨʝʞʠʤ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʘ. ʆʜʥʘʢʦ ʩʠʥʭʨʦʩʠʛʥʘʣ ʛʝʥʝʨʘʪʦʨʘ, ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʡ CPU, ʦʪʢʣʶ-

ʯʘʝʪʩʷ. ɺ ʨʝʞʠʤʝ ʚʳʢʣʶʯʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ (PD = 1) ʛʝʥʝʨʘʪʦʨ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ (ʨʠʩʫʥʦʢ 4.12). ʇʨʝʢʨʘʱʘʝʪʩʷ ʪʘʢʪʠʨʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ 

CPU, ʥʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʪʘʡʤʝʨʦʚ/ʩʯʝʪʯʠʢʦʚ, ʩʭʝʤʳ ʧʨʝʨʳ-

ʚʘʥʠʡ. ʂʘʢ ʠ ʚ ʨʝʞʠʤʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ, ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʩʪʨʦʚ, ʨʝʟʠʜʝʥʪʥʦ-

ʛʦ ʆɿʋ ʠ ʚʳʚʦʜʦʚ ʧʦʨʪʦʚ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ.  ɸʜʨʝʩ ʨʝʛʠʩʪʨʘ PCON ï 

87H. 

4.14  ʈʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 

ɺ ʨʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ IDLE ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʝʨʝʚʦʜʠʪʩʷ ʣʶ-

ʙʦʡ ʢʦʤʘʥʜʦʡ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡ 1 ʚ ʙʠʪʝ  PCON.0 (IDL = 1). ʕʪʘ ʢʦʤʘʥʜʘ 

ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʩʣʝʜʥʝʡ ʚ ʮʝʧʦʯʢʝ ʚʳʧʦʣʥʷʝʤʳʭ ʢʦʤʘʥʜ ï ʚ ʨʝʞʠʤʝ ʭʦʣʦ-

ʩʪʦʛʦ ʭʦʜʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʪ. ʢ. ʥʘ CPU ʧʝ-

ʨʝʩʪʘʝʪ ʧʦʜʘʚʘʪʴʩʷ ʩʠʛʥʘʣ ʩ ʪʘʢʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ʆʜʥʘʢʦ ʩʦʜʝʨʞʠʤʦʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ ʠ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥ-

ʥʳʤ, ʚʳʚʦʜʳ ʧʦʨʪʦʚ ʫʜʝʨʞʠʚʘʶʪ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘ ʥʠʭ ʜʦ ʧʝ-

ʨʝʭʦʜʘ ʚ ʨʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ, ʥʘ ʪʘʡʤʝʨʳ/ʩʯʝʪʯʠʢʠ, ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ 
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ʠ ʥʘ ʩʭʝʤʫ ʧʨʝʨʳʚʘʥʠʷ ʧʨʦʜʦʣʞʘʶʪ ʧʦʩʪʫʧʘʪʴ ʪʘʢʪʦʚʳʝ ʩʠʛʥʘʣʳ. ʅʘ ʚʳ-

ʚʦʜʘʭ  ALE ʠ PSEN# ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʠʛʥʘʣʳ ʝʜʠʥʠʯʥʦʛʦ ʫʨʦʚʥʷ. 

 ʉʦʩʪʦʷʥʠʝ ʚʳʚʦʜʦʚ ʧʦʨʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʆɿʋ, ʩ ʢʦʪʦʨʳʤ ʤʠʢ-

ʨʦʢʦʥʪʨʦʣʣʝʨ ʦʙʤʝʥʠʚʘʣʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʧʝʨʝʜ ʧʝʨʝʭʦʜʦʤ ʚ ʨʝʞʠʤ ʭʦʣʦ-

ʩʪʦʛʦ ʭʦʜʘ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʚʥʫʪʨʝʥʥʠʤ ʆɿʋ ʥʘ ʚʳʚʦʜʘʭ ʧʦʨʪʦʚ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʜʘʥʥʳʝ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ SFR (ʝʩʪʝʩʪʚʝʥʥʦ, ʝʩʣʠ ʧʦʨʪ ʚ ʨʝʞʠ-

ʤʝ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ). ʇʨʠ ʨʘʙʦʪʝ ʩ ʚʥʝʰʥʠʤ ʆɿʋ ʚʳʚʦʜʳ ʧʦʨʪʘ 0 ʧʝ-

ʨʝʭʦʜʷʪ ʚ ʚʳʩʦʢʦʠʤʧʝʜʘʥʩʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʥʘ ʚʳʚʦʜʘʭ ʧʦʨʪʘ 2 ʩʦʭʨʘʥʷ-

ʝʪʩʷ ʘʜʨʝʩʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʅʘ ʚʳʚʦʜʘʭ ʧʦʨʪʦʚ 1 ʠ 3 ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʘʥ-

ʥʳʝ ʠʟ SFR ʧʦʨʪʦʚ. 

ʇʨʝʢʨʘʪʠʪʴ ʭʦʣʦʩʪʦʡ ʭʦʜ ʚʦʟʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. ɺʳʟʦʚ ʣʶ-

ʙʦʛʦ ʠʟ ʧʨʝʨʳʚʘʥʠʡ ʧʨʠʚʝʜʝʪ ʢ ʘʧʧʘʨʘʪʥʦʤʫ ʩʪʠʨʘʥʠʶ PCON.0 (IDL = 0), 

ʧʨʝʢʨʘʱʘʶʱʝʤʫ ʭʦʣʦʩʪʦʡ ʭʦʜ. ʇʨʝʨʳʚʘʥʠʝ ʙʫʜʝʪ ʦʙʩʣʫʞʝʥʦ, ʠ ʩʣʝʜʫʶ-

ʱʝʡ ʧʦʩʣʝ RETI ʚʳʧʦʣʥʷʝʤʦʡ ʢʦʤʘʥʜʦʡ ʙʫʜʝʪ ʪʘ ʢʦʤʘʥʜʘ, ʢʦʪʦʨʘʷ ʩʣʝʜʫ-

ʝʪ ʟʘ ʢʦʤʘʥʜʦʡ, ʧʨʠʚʝʜʰʝʡ ʢ ʧʝʨʝʭʦʜʫ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚ ʨʝʞʠʤ ʭʦʣʦ-

ʩʪʦʛʦ ʭʦʜʘ.  

ʌʣʘʛʠ GF0 ʠ GF1 ʨʝʛʠʩʪʨʘ PCON ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʥʜʠ-

ʢʘʮʠʠ ʪʦʛʦ, ʧʨʦʠʟʦʰʣʦ ʣʠ ʧʨʝʨʳʚʘʥʠʝ ʚʦ ʚʨʝʤʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʠʣʠ 

ʚʦ ʚʨʝʤʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ. ʅʘʧʨʠʤʝʨ, ʢʦʤʘʥʜʘ, ʟʘʧʫʩʢʘʶʱʘʷ ʭʦʣʦʩʪʦʡ ʭʦʜ, 

ʤʦʞʝʪ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʜʠʥ ʠʣʠ ʦʙʘ ʬʣʘʛʘ. ʂʦʛʜʘ ʭʦʣʦʩʪʦʡ ʭʦʜ ʧʨʝ-

ʢʨʘʱʝʥ ʧʨʝʨʳʚʘʥʠʝʤ, ʩʝʨʚʠʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʨʳʚʘʥʠʷ ʤʦʞʝʪ ʧʨʦʚʝʨʷʪʴ 

ʩʦʩʪʦʷʥʠʝ ʬʣʘʛʦʚ. 

ɼʨʫʛʦʡ ʩʧʦʩʦʙ ʧʨʝʢʨʘʱʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ï ʩ ʧʦʤʦʱʴʶ ʘʧʧʘ-

ʨʘʪʥʦʛʦ ʩʙʨʦʩʘ. ʇʦʩʢʦʣʴʢʫ ʩʠʥʭʨʦʛʝʥʝʨʘʪʦʨ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ, ʘʧʧʘ-

ʨʘʪʥʳʡ ʩʙʨʦʩ ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʪʦʣʴʢʦ ʚ ʪʝ-

ʯʝʥʠʝ ʜʚʫʭ ʤʘʰʠʥʥʳʭ ʮʠʢʣʦʚ (24 ʧʝʨʠʦʜʦʚ ʢʦʣʝʙʘʥʠʡ). ʉʠʛʥʘʣ ʩʙʨʦʩʘ 

ʩʪʠʨʘʝʪ ʙʠʪ PCON.0 (IDL = 0). ɺ ʵʪʦʪ ʤʦʤʝʥʪ CPU ʚʦʟʦʙʥʦʚʣʷʝʪ ʚʳʧʦʣ-

ʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʩ ʪʦʛʦ ʤʝʩʪʘ, ʛʜʝ ʦʥʦ ʙʳʣʦ ʦʩʪʘʥʦʚʣʝʥʦ; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʣʝʜʫʶʱʘʷ ʢʦʤʘʥʜʘ ï ʪʘ, ʯʪʦ ʩʣʝʜʫʝʪ ʟʘ ʢʦʤʘʥʜʦʡ, ʚʳʟʚʘʚʰʝʡ ʭʦʣʦʩʪʦʡ 

ʭʦʜ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.11, ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʪʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ 
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ʚʥʫʪʨʝʥʥʝʛʦ ʟʘʧʫʩʢʘ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʜʚʘ ʠʣʠ ʪʨʠ ʤʘʰʠʥʥʳʭ ʮʠʢʣʘ ʚʳ-

ʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ɺʩʪʨʦʝʥʥʦʝ ʚ ʤʠʢʨʦʩʭʝʤʫ ʫʩʪʨʦʡʩʪʚʦ ʚ ʵʪʦ ʚʨʝʤʷ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʜʦʩʪʫʧʫ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʆɿʋ, ʥʦ ʜʦʩʪʫʧ ʢ ʚʳʚʦʜʘʤ ʧʦʨʪʘ ʥʝ 

ʦʛʨʘʥʠʯʝʥ. ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ 

ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʚʳʚʦʜʘʭ ʧʦʨʪʘ, ʢʦʤʘʥʜʘ, ʩʣʝʜʫʶʱʘʷ ʟʘ ʚʳʟʳʚʘʶ-

ʱʝʡ ʭʦʣʦʩʪʦʡ ʭʦʜ, ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʤʘʥʜʦʡ, ʟʘʧʠʩʳʚʘʶʱʝʡ ʠʥʬʦʨʤʘ-

ʮʠʶ ʚ SFR ʧʦʨʪʘ ʠʣʠ ʚʦ ʚʥʝʰʥʝʝ ʆɿʋ ʜʘʥʥʳʭ. 

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʘʧʧʘʨʘʪʥʦʛʦ ʩʙʨʦʩʘ ʩʦʜʝʨʞʠʤʦʝ SFR 

ʧʝʨʝʦʧʨʝʜʝʣʷʝʪʩʷ. 

4.15  ʈʝʞʠʤ ʚʳʢʣʶʯʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ 

ʂʦʤʘʥʜʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʘʷ ʚ 1 ʙʠʪ PCON.1 (PD = 1), ʧʝʨʝʚʦʜʠʪ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʚ ʨʝʞʠʤ ʚʳʢʣʶʯʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠ ̫ Pow-

er Down. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʛʝʥʝʨʘʪʦʨ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

(ʨʠʩʫʥʦʢ 4.12). ʉ ʦʩʪʘʥʦʚʢʦʡ ʩʠʥʭʨʦʛʝʥʝʨʘʪʦʨʘ ʧʨʝʢʨʘʱʘʶʪ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ CPU, ʥʦ ʠ ʪʘʡʤʝʨʳ/ʩʯʝʪʯʠʢʠ, ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ, ʩʭʝ-

ʤʘ ʧʨʝʨʳʚʘʥʠʡ.  

 ɽʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʚʳʡʪʠ ʠʟ ʵʪʦʛʦ ʨʝʞʠʤʘ ï ʘʧʧʘʨʘʪʥʳʡ ʩʙʨʦʩ. 

ʆʥ ʧʝʨʝʦʧʨʝʜʝʣʷʝʪ ʩʦʜʝʨʞʠʤʦʝ ʚʩʝʭ SFR, ʥʦ ʥʝ ʤʝʥʷʝʪ ʩʦʜʝʨʞʠʤʦʛʦ 

ʚʩʪʨʦʝʥʥʦʛʦ ʆɿʋ. 

4.16  ɺʩʪʨʦʝʥʥʳʡ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʩʧʦʩʦʙʥʳ ʚʳʢʣʶʯʘʪʴ ʩʚʦʡ ʛʝʥʝʨʘʪʦʨ ʧʨʦ-

ʛʨʘʤʤʥʳʤ ʧʫʪʝʤ (ʟʘʧʠʩʴʶ 1 ʚ ʙʠʪ PD ʨʝʛʠʩʪʨʘ PCON). ʂʨʦʤʝ ʪʦʛʦ, ʩʠʛ-

ʥʘʣ ʚʥʝʰʥʝʛʦ ʩʠʥʭʨʦʛʝʥʝʨʘʪʦʨʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʘʥ ʥʘ ʚʭʦʜ XTAL1 (ʚʭʦʜ 

XTAL2 ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ). ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʪʘʢʪʦʚʦʛʦ ʛʝ-

ʥʝʨʘʪʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʦʚ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 4.12 ʠ 4.13. ɻʝʥʝʨʘʪʦʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ 

ʚʥʝʰʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʆʙʳʯʥʦ, ʝʩʣʠ ʵʣʝʤʝʥʪʦʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʷʚʣʷ-

ʝʪʩʷ ʢʨʠʩʪʘʣʣ ʢʚʘʨʮʘ, ʪʦ C1 = C2 = 30 ʧʌ, ʘ ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʝʨʘʤʠʯʝ-

ʩʢʠʡ ʨʝʟʦʥʘʪʦʨ, ʪʦ C1 = C2 = 47 ʧʌ.  ʈʝʢʦʤʝʥʜʫʝʪʩʷ  ʠʩʧʦʣʴʟʦʚʘʪʴ  ʪʘʢʪʦ-

ʚʳʡ ʩʠʛʥʘʣ ʦʪ ʚʥʝʰʥʝʛʦ ʪʘʢʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 
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ʈʠʩʫʥʦʢ  4.11 ï ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʩʠʛʥʘʣʦʚ  

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʧʨʠ ʩʙʨʦʩʝ 
  

 

 
 

 

ʈʠʩʫʥʦʢ 4.12 ï ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʘʧʧʘʨʘʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ  

ʨʝʞʠʤʦʚ ʧʦʥʠʞʝʥʥʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ 
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ʈʠʩʫʥʦʢ 4.13 ï ʊʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

 

ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʨʘʙʦʪʳ ʪʘʢʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 4.14. 

 

U,ɺ

t,ʥʩ
UIC

tL

ʚʭʦʜ

 XTAL1

tp(HL)U,ɺ

t,ʥʩ
UʆLUʆH UOCUOC

tp(LH)

ʚʳʭʦʜ

XTAL2

UIL

Tc

U HI

 

 

ʈʠʩʫʥʦʢ  4.14 ï ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʨʘʙʦʪʳ ʪʘʢʪʦʚʦʛʦ  

ʛʝʥʝʨʘʪʦʨʘ  
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ʊʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʪʘʢʪʦ-

ʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʯʘʩʪʦʪʝ 12 ʄɻʮ ʜʣʷ ʀʉ 1830ɺɽ32ʋ, 1830ɺɽ52ʋ ʠ 

16 ʄɻʮ ʜʣʷ ʀʉ 1830ɺɽ32ɸʋ (ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʠʚʝʜʝʥʦ ʚ  ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʷʭ ɸɽʗʈ.431280.378ʊʋ): 

- TC = 80 ʥʩ (ʜʣʷ ʀʉ 1830ɺɽ32ʋ, 1830ɺɽ52ʋ), TC = 62,5 ʥʩ 

(ʜʣʷ ʀʉ 1830ɺɽ32ɸʋ); tL= 0,5ʊʉ;  

- ʜʣʠʪʝʣʴʥʦʩʪʴ ʬʨʦʥʪʦʚ ʥʘ XTAL 1 ï ʥʝ ʙʦʣʝʝ 10 ʥʩ; 

- tp ï ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ: ʤʠʥʠʤʫʤ 20 ʥʩ, ʤʘʢʩʠ-

ʤʫʤ 110 ʥʩ; 

- UIL = 0 B; UIH = UCC;  

- UOH, UOL ï ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- UIʉ = UOC = 1,5 B ï ʫʨʦʚʥʠ ʠʟʤʝʨʝʥʠʷ tp. 
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5 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 

ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʚʦʡ ʩʦʩʪʘʚ 

111 ʦʩʥʦʚʥʳʭ ʢʦʤʘʥʜ. ɼʣʠʥʘ ʢʦʤʘʥʜ ʩʦʩʪʘʚʣʷʝʪ 1, 2 ʠʣʠ 3 ʙʘʡʪʘ, ʧʨʠʯʝʤ 

ʙʦʣɹh ʠʥʩʪʚʦ ʢʦʤʘʥʜ (94 %) ʦʜʥʦ- ʠʣʠ ʜʚʫʭʙʘʡʪʥʳʝ. ɺʩʝ ʢʦʤʘʥʜʳ ʚ-r

ʧʦʣʥʷʶʪʩʷ ʟʘ 1 ʠʣʠ 2 ʤʘʰʠʥʥʳʭ ʮʠʢʣʘ (1,0 ʠʣʠ 2,0 ʤʢʩ ʧʨʠ ʪʘʢʪʦʚʦʡ ʯʘʩ-

ʪʦʪʝ 12 ʄɻʮ), ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ ʢʦʤʘʥʜʳ MOVX A,@Ri, 

MOVX @Ri,A ʠ LCALL  addr16, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʟʘ 3 ʤʘʰʠʥʥʳʭ 

ʮʠʢʣʘ (3,0 ʤʢʩ). ɺ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʥʜʦʚ ʢʦʤʘʥʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ: ʦʪʜʝʣʴʥʳʝ ʙʠʪʳ, 4-ʭ ʙʠʪʥʳʝ ʮʠʬʨʳ, ʙʘʡʪʳ ʠ ʜʚʫʭʙʘʡʪʦʚʳʝ 

ʩʣʦʚʘ. ɺʩʝʛʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʚʳʧʦʣʥʷʶʪ 13 ʪʠʧʦʚ ʢʦʤʘʥʜ 

(ʨʠʩʫʥʦʢ 5.1). 

 D7                             D0     

ʊʠʧ 1 ʂ ʆ ʇ     

   D7                         D0   

ʊʠʧ 2 ʂ ʆ ʇ  #d   

      

ʊʠʧ 3 ʂ ʆ ʇ  ad   

      

ʊʠʧ 4 ʂ ʆ ʇ  bit   

      

ʊʠʧ 5 ʂ ʆ ʇ  rel   

      

ʊʠʧ 6  a10 a9 a8 ʂ ʆ ʇ  a7           . . .           a0   

     D7                           D0 

ʊʠʧ 7 ʂ ʆ ʇ  ad  #d 

 
ʊʠʧ 8 ʂ ʆ ʇ  ad  rel 

      

ʊʠʧ 9 ʂ ʆ ʇ  ads  add 

      

ʊʠʧ 10 ʂ ʆ ʇ  #d  rel 

      

ʊʠʧ 11 ʂ ʆ ʇ  bit  rel 

      

ʊʠʧ 12 ʂ ʆ ʇ  ad16h  ad16l 

      

ʊʠʧ 13 ʂ ʆ ʇ  #d16h  #d16l 

 

ʈʠʩʫʥʦʢ 5.1 ï ʊʠʧʳ ʢʦʤʘʥʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 
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ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʘ 5.1, ʧʝʨʚʳʡ ʙʘʡʪ ʢʦʤʘʥʜʳ ʚʩʝʛʜʘ ʩʦʜʝʨʞʠʪ 

ʢʦʜ ʦʧʝʨʘʮʠʠ (ʂʆʇ), ʘ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʙʘʡʪʳ (ʝʩʣʠ ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 

ʢʦʤʘʥʜʝ) ʩʦʜʝʨʞʘʪ ʘʜʨʝʩʘ ʦʧʝʨʘʥʜʦʚ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʦʧʝʨʘʥʜʦʚ. 

ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʨʝʩʦʚʘʪʴ ʦʪ-

ʜʝʣʴʥʳʝ ʙʠʪʳ ʚ ʨʝʟʠʜʝʥʪʥʦʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʰʝ ʫʞʝ ʦʪ-

ʤʝʯʘʣʦʩʴ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʨʝʛʠʩʪʨʳ ʠʟ ʙʣʦʢʘ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʬʫʥʢʮʠʡ ʪʘʢ ʞʝ ʜʦʧʫʩʢʘʶʪ ʘʜʨʝʩʘʮʠʶ ʦʪʜʝʣʴʥʳʭ ʙʠʪ. 

ʂʘʨʪʳ ʘʜʨʝʩʦʚ ʦʪʜʝʣʴʥʳʭ ʙʠʪ ʚ ʨʝʟʠʜʝʥʪʥʦʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʠ ʚ 

ʙʣʦʢʝ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 5.2 ʠ 5.3. 

       ɸʜʨʝʩʘ 

                     D7                                                     D0 

7Fh-  

30h- 

2Fh- 7F 7E 7D 7C 7B 7A 79 78 

2Eh- 77 76 75 74 73 72 71 70 

2Dh- 6F 6E 6D 6C 6B 6A 69 68 

2Ch- 67 66 65 64 63 62 61 60 

2Bh- 5F 5E 5D 5C 5B 5A 59 58 

2Ah- 57 56 55 54 53 52 51 50 

  29h- 4F 4E 4D 4C 4B 4A 49 48 

28h- 47 46 45 44 43 42 41 40 

27h-  3F 3E 3D 3C 3B 3A 39 38 

26h-  37 36 35 34 33 32 31 30 

25h-  2F 2E 2D 2C 2B 2A 29 28 

24h-  27 26 25 24 23 22 21 20 

23h-  1F 1E 1D 1C 1B 1A 19 18 

22h-  17 16 15 14 13 12 11 10 

ʈʠʩʫʥʦʢ 5.2, ʣʠʩʪ 1 ï ʂʘʨʪʘ ʘʜʨʝʩʫʝʤʳʭ ʙʠʪ ʚ ʨʝʟʠʜʝʥʪʥʦʡ ʧʘʤʷʪʠ 

ʜʘʥʥʳʭ 
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21h-  0F 0E 0D 0C 0B 0A 09 08 

20h-  07 06 05 04 03 02 01 00 

1Fh- ʙʘʥʢ 3 

18h- 

17h- ʙʘʥʢ 2 

10h- 

0Fh- ʙʘʥʢ 1 

08h- 

07h- ʙʘʥʢ 0 

00h- 

 

ʈʠʩʫʥʦʢ 5.2, ʣʠʩʪ 2 

 

                                   D7                                                       D0   ʀʤʷ ʨʝʛʠʩʪʨʘ 

FFh-    Å Å Å    

F0h-                   F7 F6 F5 F4 F3 F2 F1 F0 B 

    Å Å Å    

E0h-                    E7 E6 E5 E4 E3 E2 E1 E0 A 

    Å Å Å    

D0h-                    D7 D6 D5 D4 D3 D2 D1 D0 PSW 

    Å Å Å    

B8h-                     - - - BC BB BA B9 B8 IP 

    Å Å Å    

B0h-                 B7 B6 B5 B4 B3 B2 B1 B0 P3 

    Å Å Å    

A8h-                      AF - - AC AB AA A9 A8 IE 

ʈʠʩʫʥʦʢ 5.3, ʣʠʩʪ 1 ï ʂʘʨʪʘ ʘʜʨʝʩʫʝʤʳʭ ʙʠʪ ʚ ʙʣʦʢʝ ʨʝʛʠʩʪʨʦʚ  

ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ 
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    Å Å Å    

A0h-                   A7 A6 A5 A4 A3 A2 A1 A0 P2 

    Å Å Å    

98h-                   9F 9E 9D 9C 9B 9A 99 98 SCON 

    Å Å Å    

90h-                    97 96 95 94 93 92 91 90 P1 

    Å Å Å    

88h-                   8F 8E 8D 8C 8B 8A 89 88 TCON 

    Å Å Å    

80h-               87 86 85 84 83   82 81 80 P0 

 

ʈʠʩʫʥʦʢ 5.3, ʣʠʩʪ 2 

 

ɺʩʝ  ʢʦʤʘʥʜʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ 5 ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʛʨʫʧʧ: 

 ʢʦʤʘʥʜʳ ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ; 

 ʢʦʤʘʥʜʳ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ; 

 ʢʦʤʘʥʜʳ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ; 

 ʢʦʤʘʥʜʳ ʦʧʝʨʘʮʠʡ ʥʘʜ ʙʠʪʘʤʠ; 

 ʢʦʤʘʥʜʳ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ  ʢʦʤʘʥʜ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʦ-

ʟʥʘʯʝʥʠʷ: 

Rn (n = 0, 1, ... , 7) ï ʨʝʛʠʩʪʨ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʚʳʙʨʘʥʥʦʤ ʙʘʥ-

ʢʝ ʨʝʛʠʩʪʨʦʚ; 

@Ri (i = 0, 1) ï ʨʝʛʠʩʪʨ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʚʳʙʨʘʥʥʦʤ ʙʘʥʢʝ ʨʝ-

ʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʘ ʢʦʩʚʝʥʥʦʛʦ ʘʜʨʝʩʘ; 

ad  ʠʣʠ direct ï ʘʜʨʝʩ ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ ʙʘʡʪʘ; 

ads ï ʘʜʨʝʩ ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ ʙʘʡʪʘ-ʠʩʪʦʯʥʠʢʘ; 

add ï ʘʜʨʝʩ ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ ʙʘʡʪʘ-ʧʦʣʫʯʘʪʝʣʷ; 
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ad11 ʠʣʠ addr11 ï 11-ʨʘʟʨʷʜʥʳʡ ʘʙʩʦʣʶʪʥʳʡ ʘʜʨʝʩ ʧʝʨʝʭʦʜʘ; 

ad16 ʠʣʠ addr16 ï 16-ʨʘʟʨʷʜʥʳʡ ʘʙʩʦʣʶʪʥʳʡ ʘʜʨʝʩ ʧʝʨʝʭʦʜʘ; 

rel ï ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʘʜʨʝʩ ʧʝʨʝʭʦʜʘ; 

#d  ʠʣʠ  #data  ï  ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʦʧʝʨʘʥʜ, 1 ʙʘʡʪ; 

#d16  ʠʣʠ  #data16 ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʦʧʝʨʘʥʜ, 2 ʙʘʡʪʘ; 

bit  ï ʘʜʨʝʩ ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ ʙʠʪʘ; 

/bit  ï ʠʥʚʝʨʩʠʷ ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ ʙʠʪʘ; 

A  ï ʘʢʢʫʤʫʣʷʪʦʨ; 

PC  ï  ʩʯʝʪʯʠʢ ʢʦʤʘʥʜ; 

DPTR ï ʨʝʛʠʩʪʨ ʫʢʘʟʘʪʝʣʴ ʜʘʥʥʳʭ; 

( )  ï ʩʦʜʝʨʞʠʤʦʝ ʷʯʝʡʢʠ ʧʘʤʷʪʠ ʠʣʠ ʨʝʛʠʩʪʨʘ. 

5.1  ɻʨʫʧʧʘ ʢʦʤʘʥʜ ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ 

ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʢʦʤʘʥʜ ʧʨʝʜʩʪʘʚʣʝʥʘ 28 ʢʦʤʘʥʜʘʤʠ, ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 5.1, ʛʜʝ ʪʘʢ ʞʝ ʫʢʘʟʘʥʳ ʪʠʧ 

ʢʦʤʘʥʜʳ (T) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 6.1, ʜʣʠʥʘ ʢʦʤʘʥʜʳ ʚ ʙʘʡʪʘʭ (ɹ) ʠ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʚ ʤʘʰʠʥʥʳʭ ʮʠʢʣʘʭ (ʎ). 

 

ʊʘʙʣʠʮʘ 5.1 ï  ʂʦʤʘʥʜʳ ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ 

ʅʘʟʚʘʥʠʝ ʢʦʤʘʥʜ  r ʄʥʝʤʦʢʦʜ ʂʆʇ ʊ ɹ ʎ ʆʧʝʨʘʮʠʷ 

1 2 3 4 5 6 7 

ʇʝʨʝʩʳʣʢʘ ʚ ʘʢʢʫʤʫ-

ʣʷʪʦʨ ʠʟ ʨʝʛʠʩʪʨʘ  

(n = 0 ï 7) 

MOV A, Rn 11101rrr 1 1 1 (A) = (Rn) 

ʇʝʨʝʩʳʣʢʘ ʚ ʘʢʢʫʤʫ- 

ʣʷʪʦʨ ʧʨʷʤʦʘʜʨʝʩʫʝ- 

ʤʦʛʦ ʙʘʡʪʘ 

MOV A, ad 11100101ad 3 2 1 (A) = (ad) 

ʇʝʨʝʩʳʣʢʘ ʚ ʘʢʢʫʤʫ-

ʣʷʪʦʨ ʙʘʡʪʘ ʠʟ ʈʇɼ  

(i = 0, 1) 

MOV A, @Ri 1110011i 1 1 1 (A) = ((Ri)) 

ɿʘʛʨʫʟʢʘ ʚ ʘʢʢʫʤʫ-

ʣʷʪʦʨ ʢʦʥʩʪʘʥʪ  r

MOV A, #d 01110100 #d 2 

 

2 1 (A) = #d 

ʇʝʨʝʩʳʣʢʘ ʚ ʨʝʛʠʩʪʨ 

ʠʟ ʘʢʢʫʤʫʣ̫ʪʦʨʘ 

MOV Rn, A 11111rrr 1 1 1 (Rn) = (A) 

ʇʝʨʝʩʳʣʢʘ ʚ ʨʝʛʠʩʪʨ 

ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ 

ʙʘʡʪʘ 

MOV Rn, ad 10101rrr ad 3 2 1 (Rn) = (ad) 

ɿʘʛʨʫʟʢʘ ʚ ʨʝʛʠʩʪʨ 

ʢʦʥʩʪʘʥʪʳ 

MOV Rn, #d 01111rrr #d 2 2 1 (Rn) = #d 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5.1 

1 2 3 4 5 6 7 

ʇʝʨʝʩʳʣʢʘ ʧʦ ʧʨ-̫

ʤʦʤʫ ʘʜʨʝʩʫ ʘʢʢʫʤʫ-

ʣʷʪʦʨʘ 

MOV ad, A 11110101 

ad 

3 2 1 (ad) = (A) 

ʇʝʨʝʩʳʣʢʘ ʧʦ ʧʨ-̫

ʤʦʤʫ ʘʜʨʝʩʫ ʨʝʛʠʩʪʨʘ 

MOV ad, Rn 10001rrr ad 3 2 1 (ad) = (Rn) 

ʇʝʨʝʩʳʣʢʘ ʧʨʷʤʦ-

ʘʜʨʝʩʫʝʤʦʛʦ ʙʘʡʪʘ ʧʦ 

ʧʨʷʤʦʤʫ ʘʜʨʝʩʫ 

MOV add, ads 10000101  

ads add 

9 3 1 (add) = (ads) 

ʇʝʨʝʩʳʣʢʘ ʙʘʡʪʘ ʠʟ 

ʈʇɼ ʧʦ ʧʨʷʤʦʤʫ ʘʜ-

ʨʝʩʫ 

MOV ad, @Ri 1000011i ad 3 2 1 (ad) = ((Ri)) 

ʇʝʨʝʩʳʣʢʘ ʧʦ ʧʨʷʤʦ-

ʤʫ ʘʜʨʝʩʫ ʢʦʥʩʪʘʥʪʳ 

MOV ad, #d 01110101 ad 

#d 

7 3 1 (ad) = #d 

ʇʝʨʝʩʳʣʢʘ ʚ ʈʇɼ ʠʟ 

ʘʢʢʫʤʫʣʷʪʦʨʘ 

MOV @Ri, A 1111011i 1 1 1 ((Ri)) = (A) 

ʇʝʨʝʩʳʣʢʘ ʚ ʈʇɼ 

ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ 

ʙʘʡʪʘ 

MOV @Ri, ad 0110011i ad 3 2 2 ((Ri)) = (ad) 

ʇʝʨʝʩʳʣʢʘ ʚ ʈʇɼ 

ʢʦʥʩʪʘʥʪʳ 

MOV @Ri, #d 0111011i #d 2 2 1 ((Ri)) = #d 

ɿʘʛʨʫʟʢʘ ʫʢʘʟʘʪʝʣʷ 

ʜʘʥʥʳʭ 

MOV DPTR, #d16 10010000 

ad15éad8 

ad7éad0 

13 3 2 (DPTR) = #d16 

ʇʝʨʝʩʳʣʢʘ ʚ ʘʢʢʫʤʫ-

ʣʷʪʦʨ ʙʘʡʪʘ ʠʟ ʇʇ 

MOVC A,@A+DPTR 10010011 1 1 2 (A) = ((A) + 

(DPTR)) 

ʇʝʨʝʩʳʣʢʘ ʚ ʘʢʢʫʤʫ-

ʣʷʪʦʨ ʙʘʡʪʘ ʠʟ ʇʇ 

MOVC A, @A + PC 10000011 1 1 2 (PC) = (PC) + 1 

(A) = ((A) + (PC)) 

ʇʝʨʝʩʳʣʢʘ ʚ ʘʢʢʫʤʫ-

ʣʷʪʦʨ ʙʘʡʪʘ ʠʟ ɺʇɼ 

MOVX A, @Ri 1110001i 1 1 3 (A) = ((Ri)) 

ʇʝʨʝʩʳʣʢʘ ʚ ʘʢʢʫʤʫ-

ʣʷʪʦʨ ʙʘʡʪʘ ʠʟ ʨʘʩ-

ʰʠʨʝʥʥʦʡ ɺʇɼ 

MOVX A, @DPTR 11100000 1 1 2 (A) = ((DPTR)) 

ʇʝʨʝʩʳʣʢʘ ʚ ɺʇɼ ʠʟ 

ʘʢʢʫʤʫʣʷʪʦʨʘ 

MOVX @Ri, A 1111001i 1 1 3 ((Ri)) = (A) 

ʇʝʨʝʩʳʣʢʘ ʚ ʨʘʩʰʠ-

ʨʝʥʥʫʶ ɺʇɼ ʠʟ ʘʢ-

ʢʫʤʫʣʪ̫ʦʨʘ 

MOVX @DPTR, A 11110000 1 1 2 ((DPTR)) = (A) 

ɿʘʛʨʫʟʢʘ ʚ ʩʪʝʢ PUSH ad 11000000 ad 3 2 2 (SP) = (SP) + 1 

((SP)) = (ad) 

ʀʟʚʣʝʯʝʥʠʝ ʠʟ ʩʪʝʢʘ POP ad 11010000 ad 3 2 2 (ad) = (SP) 

(SP) = (SP) ï 1 

ʆʙʤʝʥ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʩ ʨʝʛʠʩʪʨʦʤ 

XCH A, Rn 11001rrr 1 1 1 (A) <ï> (Rn) 

ʆʙʤʝʥ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʩ ʧʨʷʤʦʘʜʨʝʩʫʝʤʳʤ 

ʙʘʡʪʦʤ 

XCH A, ad 11000101 ad 3 2 1 (A) <ï> (ad) 

ʆʙʤʝʥ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʩ ʙʘʡʪʦʤ ʠʟ ʈʇɼ 

XCH A, @Ri 1100011i 1 1 1 (A0-3) <ï> ((Ri) 0-3) 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 5.1 

1 2 3 4 5 6 7 

ʆʙʤʝʥ ʤʣʘʜʰʝʡ ʪʝʪ-

ʨʘʜʳ ʘʢʢʫʤʫʣʪ̫ʦʨʘ ʩ 

ʤʣʘʜʰʝʡ ʪʝʪʨʘʜʦʡ 

ʙʘʡʪʘ ʈʇɼ 

XCHD A, @Ri 1101011i 

 

1 1 1 (A0-3) <-> ((Ri) 0-3) 

 

    

ʇʦ ʢʦʤʘʥʜʝ MOV ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʩʳʣʢʘ ʜʘʥʥʳʭ ʠʟ ʚʪʦʨʦʛʦ ʦʧʝ-

ʨʘʥʜʘ ʚ ʧʝʨʚʳʡ. ʂʦʤʘʥʜʘ MOV ʥʝ ʠʤʝʝʪ ʜʦʩʪʫʧʘ ʥʠ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ  

ʜʘʥʥʳʭ, ʥʠ ʢ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʩʣʫʞʘʪ ʢʦʤʘʥʜʳ MOVX ʠ 

MOVC ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʤʘʥʜʘ MOVX ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʪʝʥʠʝ-ʟʘʧʠʩʴ  

ʙʘʡʪ ʠʟ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ, ʘ ʢʦʤʘʥʜʳ MOVC ï ʯʪʝʥʠʝ ʙʘʡʪ ʠʟ ʧʘ-

ʤʷʪʠ ʧʨʦʛʨʘʤʤ. 

ʇʦ ʢʦʤʘʥʜʝ XCH ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʤʝʥ ʙʘʡʪʘʤʠ ʤʝʞʜʫ ʘʢʢʫʤʫʣʷʪʦ-

ʨʦʤ ʠ  ʷʯʝʡʢʦʡ ʈʇɼ, ʘ ʧʦ ʢʦʤʘʥʜʝ XCHD ï ʦʙʤʝʥ ʤʣʘʜʰʠʤʠ ʪʝʪʨʘʜʘʤʠ  

(ʙʠʪʘʤʠ 0-3). 

ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʛʨʫʧʧʳ ʢʦʤʘʥʜ ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤr ʭ  ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʩʝʤʝʡʩʪʚʘ 8051 

(ʬʠʨʤʳ Intel), ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʷ. ɺʦ-ʧʝʨʚʳʭ, 

ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ "ʠʩʯʝʟʣʠ" ʚʩʝ ʢʦʤʘʥʜʳ ʜʣʷ ʨʘʙʦʪ r

ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʨʝʛʠʩʪʨʘʤʠ: PSW, ʪʘʡʤʝʨʦʤ, ʧʦʨʪʘʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

ʊʝʧʝʨʴ ʜʦʩʪʫʧ ʢ ʥʠʤ, ʢʘʢ ʠ ʢ ʜʨʫʛʠʤ  ʨʝʛʠʩʪʨʘʤ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʟʘʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʷʤʦʛʦ ʘʜʨʝʩʘ, ʪ. ʝ. 

ʵʪʠ ʢʦʤʘʥʜʳ ʫʧʨʷʪʘʥʳ ʚ ʢʦʤʘʥʜʳ ʪʠʧʘ 3. ʅʘʧʨʠʤʝʨ, ʯʪʝʥʠʝ PSW ʚ ʘʢʢʫ-

ʤʫʣʷʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ  ʢʦʤʘʥʜʦʡ 

 MOV A, PSW, 

ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʘʩʩʝʤʙʣʝʨʦʤ ʢ ʚʠʜʫ 

 MOV A, 0D0h (E5 D0), 

ʛʜʝ E5 - ʢʦʜ ʦʧʝʨʘʮʠʠ, ʘ D0 - ʦʧʝʨʘʥʜ (ʘʜʨʝʩ PSW). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʘʩʩʝʤʙʣʝʨʦʚ ʜʦʧʫʩʢʘʶʪ ʩʠʤ-

ʚʦʣʠʯʝʩʢʠʝ ʠʤʝʥʘ ʜʣʷ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʘ ʦʪʜʝʣʴʥʳʝ ʙʠʪʳ 
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ʵʪʠʭ ʨʝʛʠʩʪʨʦʚ (ʢʦʥʝʯʥʦ, ʝʩʣʠ ʚʳʙʨʘʥʥʳʡ ʨʝʛʠʩʪʨ ʜʦʧʫʩʢʘʝʪ ʘʜʨʝʩʘʮʠʶ 

ʦʪʜʝʣʴʥʳʭ ʙʠʪ) ʤʦʛʫʪ ʘʜʨʝʩʦʚʘʪʴʩʷ ʧʫʪʝʤ ʫʢʘʟʘʥʠʷ ʠʤʝʥʠ  ʨʝʛʠʩʪʨʘ ʠ ʥʦ-

ʤʝʨʘ ʙʠʪʘ ʯʝʨʝʟ ʪʦʯʢʫ. ʅʘʧʨʠʤʝʨ, ʢ ʥʫʣʝʚʦʤʫ ʙʠʪʫ ʘʢʢʫʤʫʣʷʪʦʨʘ ʤʦʞʥʦ 

ʦʙʨʘʪʠʪʴʩʷ ʧʦ ʠʤʝʥʠ ACC.0. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ  ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ʘʢ-

ʢʫʤʫʣʷʪʦʨ ʠʤʝʝʪ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʠʤʝʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ  ʩʧʦʩʦʙʘ ʘʜʨʝʩʘ-

ʮʠʠ: A ï ʧʨʠ ʨʝʛʠʩʪʨʦʚʦʡ ʘʜʨʝʩʘʮʠʠ (ʥʘʧʨʠʤʝʨ, MOV A, R0) ʠ ACC ï ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʷʤʦʛʦ ʘʜʨʝʩʘ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ, ʦʜʥʘ-

ʢʦ, ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʝʥ. 

ɺʪʦʨʳʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʢʦʤʘʥʜ ʟʘ-

ʧʠʩʠ  ʜʘʥʥʳʭ ʚ ʩʪʝʢ PUSH ʠ ʠʭ ʯʪʝʥʠʷ ʠʟ ʩʪʝʢʘ POP. ʈʘʟʤʝʨ ʩʪʝʢʘ ʪʝʧʝʨʴ  

ʦʛʨʘʥʠʯʝʥ ʣʠʰʴ ʨʘʟʤʝʨʦʤ ʨʝʟʠʜʝʥʪʥʦʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ (ʈʇɼ). 

5.2  ɻʨʫʧʧʘ ʢʦʤʘʥʜ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ  

ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʢʦʤʘʥʜ ʩʦʩʪʦʠʪ ʠʟ 24 ʢʦʤʘʥʜ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʢʦ-

ʪʦʨʳʭ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 5.2. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 5.2, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʚʳʧʦʣʥʷʝʪ ʜʦʩʪʘ-

ʪʦʯʥʦ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʢʦʤʘʥʜ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʮʝʣʦʯʠʩʣʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʢʦʤʘʥʜʳ ʫʤʥʦʞʝʥʠʷ ʠ ʜʝʣʝʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʫ ʚʳʧʦʣ-

ʥʝʥʠʷ ʢʦʤʘʥʜ ADD, ADDC, SUBB, MUL ʠ DIV ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʬʣʘʛʠ 

ʨʝʛʠʩʪʨʘ ʩʣʦʚʘ ʩʦʩʪʦʷʥʠʷ ʧʨʦʛʨʘʤʤʳ (ʈSW), ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝ-

ʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.4. 

 

ʈʠʩʫʥʦʢ 5.4 ï ʌʦʨʤʘʪ ʨʝʛʠʩʪʨʘ  PSW 
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ʊʘʙʣʠʮʘ 5.2 ï ʂʦʤʘʥʜʳ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʅʘʟʚʘʥʠʝ ʢʦʤʘʥʜʳ ʄʥʝʤʦʢʦʜ ʂʆʇ ʊ ɹ ʎ ʆʧʝʨʘʮʠʷ 

1 2 3 4 5 6 7 

ʉʣʦʞʝʥʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ 

ʨʝʛʠʩʪʨʦʤ  

(n = 0 - 7) 

ADD A, Rn 00101rrr 1 1 1 (A) = (A) + (Rn) 

 

ʉʣʦʞʝʥʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ 

ʧʨʷʤʦʘʜʨʝʩʫʝʤʳʤ 

ʙʘʡʪʦʤ 

ADD A, ad 00100101 ad 3 2 1 (A) = (A) + (ad) 

ʉʣʦʞʝʥʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ 

ʙʘʡʪʦʤ ʠʟ ʈʇɼ  

(i = 0, 1) 

ADD A, @Ri 0010011i 1 1 1 (A) = (A) + ((Ri)) 

ʉʣʦʞʝʥʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ 

ʢʦʥʩʪʘʥʪʦʡ 

ADD A, #d 00100100 #d 2 2 1 (A) = (A) + #d 

ʉʣʦʞʝʥʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ 

ʨʝʛʠʩʪʨʦʤ ʠ 

ʧʝʨʝʥʦʩʦʤ 

ADDC A, Rn 00111rrr 1 1 1 (A) = (A) + (Rn) + (C) 

ʉʣʦʞʝʥʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ 

ʧʨʷʤʦʘʜʨʝʩʫʝʤʳʤ 

ʙʘʡʪʦʤ ʠ ʧʝʨʝʥʦʩʦʤ 

ADDC A, ad 00110101 ad 3 2 1 (A) = (A) + (ad) + (C) 

ʉʣʦʞʝʥʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ 

ʙʘʡʪʦʤ ʠʟ ʈʇɼ ʠ 

ʧʝʨʝʥʦʩʦʤ 

ADDC A, @Ri 0011011i 1 1 1 (A) = (A) + ((Ri)) + (C) 

ʉʣʦʞʝʥʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ 

ʢʦʥʩʪʘʥʪʦʡ ʠ 

ʧʝʨʝʥʦʩʦʤ 

ADDC A, #d 00110100 #d 2 2 1 (A) = (A) + #d + (C) 

ɼʝʩʷʪʠʯʥʘʷ 

ʢʦʨʨʝʢʮʠʷ 

ʘʢʢʫʤʫʣʷʪʦʨʘ 

DA A 11010100 1 1 1 ɽʩʣʠ  

((A0-3)>9)\/((AC)=1), ʪʦ 

(A0-3) = (A0-3) + 6, ʟʘʪʝʤ, 

ʝʩʣʠ  

(A4-7) > 9 \/ ( (ʉ) ) = 1), 

ʪʦ (A4-7) = (A4-7) + 6  

ɺʳʯʠʪʘʥʠʝ ʠʟ 

ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʨʝʛʠʩʪʨʘ ʠ ʟʘʝʤʘ 

SUBB A, Rn 

 

10011rrr 1 1 1 (A) = (A) ï (C) ï (Rn) 

ɺʳʯʠʪʘʥʠʝ ʠʟ 

ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ 

ʙʘʡʪʘ ʠ ʟʘʝʤʘ 

SUBB A, ad 

 

10010101 ad 3 2 1 (A) = (A) ï (C) ï ((ad)) 

ɺʳʯʠʪʘʥʠʝ ʠʟ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʙʘʡʪʘ 

ʈʇɼ ʠ ʟʘʝʤʘ 

SUBB A, @Ri 1001011i 1 1 1 (A) =(A) ï (C) ï ((Ri)) 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 5.2 

1 2 3 4 5 6 7 

ɺʳʯʠʪʘʥʠʝ ʠʟ 

ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʢʦʥʩʪʘʥʪʳ ʠ ʟʘʝʤʘ 

SUBB A, #d 10010100 #d 2 2 1 (A) = (A) ï (C) ï #d 

ʀʥʢʨʝʤʝʥʪ 

ʘʢʢʫʤʫʣʷʪʦʨʘ 

INC A 00000100 1 1 1 (A) = (A) + 1 

ʀʥʢʨʝʤʝʥʪ ʨʝʛʠʩʪʨʘ INC Rn 00001rrr 1 1 1 (Rn) = (Rn) + 1 

ʀʥʢʨʝʤʝʥʪ 

ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ 

ʙʘʡʪʘ 

INC ad 00000101 ad 3 2 1 (ad) = (ad) + 1 

ʀʥʢʨʝʤʝʥʪ ʙʘʡʪʘ ʚ 

ʈʇɼ 

INC @Ri 0000011i 1 1 1 ((Ri)) = ((Ri)) +1 

ʀʥʢʨʝʤʝʥʪ ʫʢʘʟʘʪʝʣʷ 

ʜʘʥʥʳʭ 

INC DPTR 10100011 1 1 1 (DPTR) =(DPTR) + 1 

ɼʝʢʨʝʤʝʥʪ 

ʘʢʢʫʤʫʣʷʪʦʨʘ 

DEC A 00010100 1 1 1 (A) = (A) ï 1 

ɼʝʢʨʝʤʝʥʪ ʨʝʛʠʩʪʨʘ DEC Rn 00011rrr 1 1 1 (Rn) = (Rn) ï 1 

ɼʝʢʨʝʤʝʥʪ 

ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ 

ʙʘʡʪʘ 

DEC ad 00010101 ad 3 2 1 (ad) = (ad) ï 1 

ɼʝʢʨʝʤʝʥʪ ʙʘʡʪʘ ʚ 

ʈʇɼ 

DEC @Ri 0001011i 1 1 1 ((Ri)) = ((Ri)) ï 1 

ʋʤʥʦʞʝʥʠʝ 

ʘʢʢʫʤʫʣʣʷʪʦʨʘ ʥʘ 

ʨʝʛʠʩʪʨ B 

MUL AB  10100100 1 1 2 (B)(A) = (A)Ĭ(B) 

ɼʝʣʝʥʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʥʘ 

ʨʝʛʠʩʪʨ B 

DIV AB  10000100 1 1 2 (A).(B) = (A)/(B) 

 

ʌʣʘʛ C ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʥʦʩʝ ʠʟ ʨʘʟʨʷʜʘ D7, ʪ. ʝ. ʢʦʛʜʘ ʨʝ-

ʟʫʣʴʪʘʪ ʥʝ ʧʦʤʝʱʘʝʪʩʷ ʚ 8 ʨʘʟʨʷʜʦʚ. 

ʌʣʘʛ AC ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʥʦʩʝ ʠʟ ʨʘʟʨʷʜʘ D3 ʚ ʢʦʤʘʥʜʘʭ 

ʩʣʦʞʝʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ ʠ ʩʣʫʞʠʪ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʝʩʷʪʠʯʥʦʡ ʘʨʠʬʤʝʪʠʢʠ. 

ʕʪʦʪ ʧʨʠʟʥʘʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʘʥʜʦʡ  DA A. 

ʌʣʘʛ OV (overflow) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʥʦʩʝ ʠʟ ʨʘʟʨʷʜʘ D6, 

ʪ. ʝ. ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪ ʥʝ ʧʦʤʝʱʘʝʪʩʷ ʚ ʩʝʤʴ ʨʘʟʨʷʜʦʚ ʠ ʨʘʟʨʷʜ D7 ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥ ʢʘʢ ʟʥʘʢʦʚʳʡ. ʕʪʦʪ ʧʨʠʟʥʘʢ ʩʣʫʞʠʪ ʜʣʷ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʦʙʨʘʙʦʪʢʠ ʯʠʩʝʣ ʩʦ ʟʥʘʢʦʤ. 
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ʌʣʘʛ ʈ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʩʙʨʘʩʳʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʦ. ɽʩʣʠ ʯʠʩʣʦ 

ʝʜʠʥʠʯʥʳʭ ʙʠʪ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ ʥʝʯʝʪʥʦ, ʪʦ ʈ = 1,  ʠʥʘʯʝ ʈ = 0. 

5.3 ɻʨʫʧʧʘ ʢʦʤʘʥʜ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ  

ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʢʦʤʘʥʜ ʩʦʩʪʦʠʪ ʠʟ 25 ʢʦʤʘʥʜ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʢʦ-

ʪʦʨʳʭ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 5.3. 

 

ʊʘʙʣʠʮʘ 5.3 ï ʂʦʤʘʥʜʳ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʅʘʟʚʘʥʠʝ ʢʦʤʘʥʜ  r ʄʥʝʤʦʢʦʜ ʂʆʇ ʊ ɹ ʎ ʆʧʝʨʘʮʠʷ 

1 2 3 4 5 6 7 

ʃʦʛʠʯʝʩʢʦʝ ʀ             

ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ             

ʨʝʛʠʩʪʨʘ 

ANL A, Rn 01011rrr 1 1 1 (A) = (A) /\ (Rn) 

ʃʦʛʠʯʝʩʢʦʝ ʀ           

ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ 

ʧʨ̫ʤʦʘʜʨʝʩʫʝʤʦʛʦ 

ʙʘʡʪʘ 

ANL A, ad 01010101 

ad 

3 2 1 (A) = (A) /\ (ad) 

ʃʦʛʠʯʝʩʢʦʝ ʀ          

ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ 

ʙʘʡʪʘ ʠʟ ʈʇɼ 

ANL A, @Ri 0101011i 1 1 1 (A) = (A) /\ ((Ri)) 

ʃʦʛʠʯʝʩʢʦʝ ʀ           

ʧʨ̫ʤʦʘʜʨʝʩʫʝʤʦʛʦ 

ʙʘʡʪʘ ʠ ʘʢʢʫʤʫʣʷ-

ʪʦʨʘ 

ANL ad, A 01010010 

ad 

3 2 1 (ad) = (ad) /\ (A) 

ʃʦʛʠʯʝʩʢʦʝ ʀ           

ʧʨ̫ʤʦʘʜʨʝʩʫʝʤʦʛʦ 

ʙʘʡʪʘ ʠ ʢʦʥʩʪʘʥʪʳ 

ANL ad, #d 01010011 

ad 

#d 

7 3 2 (ad) = (ad) /\ #d 

ʃʦʛʠʯʝʩʢʦʝ ʀʃʀ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ 

ʨʝʛʠʩʪʨʘ 

ORL A, Rn 01001rrr 1 1 1 (A) = (A) \/ (Rn) 

ʃʦʛʠʯʝʩʢʦʝ ʀʃʀ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ 

ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ 

ʙʘʡʪʘ 

ORL A, ad 01000101 

ad 

3 2 1 (A) = (A) \/ (ad) 

ʃʦʛʠʯʝʩʢʦʝ ʀʃʀ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ 

ʙʘʡʪʘ ʠʟ ʈʇɼ 

ORL A, @Ri 0100011i 1 1 1 (A) = (A) \/ ((Ri)) 

ʃʦʛʠʯʝʩʢʦʝ ʀʃʀ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ 

ʢʦʥʩʪʘʥʪʳ 

ORL A, #d 01000100 

#d 

2 2 1 (A) = (A) \/ #d 

ʃʦʛʠʯʝʩʢʦʝ ʀʃʀ 

ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ 

ʙʘʡʪʘ ʠ ʘʢʢʫʤʫʣʷ-

ʪʦʨʘ 

ORL ad, A 01000010 

ad 

3 2 1 (ad) = (ad) \/ (A) 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 5.3 

1 2 3 4 5 6 7 

ʃʦʛʠʯʝʩʢʦʝ ʀʃʀ 

ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ 

ʙʘʡʪʘ ʠ ʢʦʥʩʪʘʥʪʳ 

ORL ad, #d 01000011 

ad 

#d 

7 3 2 (ad) = (ad) \/ #d 

ʀʩʢʣʶʯʘʶʱʝʝ 

ʀʃʀ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʠ ʨʝʛʠʩʪʨʘ 

XRL A, Rn 01101rrr 1 1 1 (A) = (A) \/ (Rn) 

ʀʩʢʣʶʯʘʶʱʝʝ 

ʀʃʀ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʠ ʧʨʷʤʦʘʜʨʝʩʫʝʤʦ-

ʛʦ ʙʘʡʪʘ 

XRL A, ad 01100101 

ad 

3 2 1 (A) = (A) \/ (ad) 

ʀʩʢʣʶʯʘʶʱʝʝ 

ʀʃʀ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʠ ʙʘʡʪʘ ʠʟ ʈʇɼ 

XRL A, @Ri 0110011i 1 1 1 (A) = (A) \/ ((Ri)) 

ʀʩʢʣʶʯʘʶʱʝʝ 

ʀʃʀ ʧʨʷʤʦʘʜʨʝʩʫ-

ʝʤʦʛʦ ʙʘʡʪʘ ʠ ʘʢ-

ʢʫʤʫʣʷʪʦʨʘ 

XRL ad, A 01100010 

ad 

3 2 1 (ad) = (ad) \/ (A) 

ʀʩʢʣʶʯʘʶʱʝʝ 

ʀʃʀ ʧʨʷʤʦʘʜʨʝʩʫ-

ʝʤʦʛʦ ʙʘʡʪʘ ʠ ʢʦʥ-

ʩʪʘʥʪʳ 

XRL ad, #d 01100011 

ad 

#d 

 

7 3 2 (ad) = (ad) \/ #d 

ʉʙʨʦʩ ʘʢʢʫʤʫʣʷ-

ʪʦʨʘ 

CLR A 11100100 1 1 1 (A) = 0 

ʀʥʚʝʨʩʠʷ ʘʢʢʫʤʫ-

ʣʷʪʦʨʘ 

CPL A 11110100 1 1 1 (A) = NOT(A) 

ʉʜʚʠʛ ʘʢʢʫʤʫʣʷʪʦ-

ʨʘ ʚʣʝʚʦ ʮʠʢʣʠʯʝ-

ʩʢʠ 

RL A 00100011 1 1 1 (An+1) = (An),  

n = 0é6, (A0) = (A7) 

ʉʜʚʠʛ ʘʢʢʫʤʫʣʷʪʦ-

ʨʘ ʚʣʝʚʦ ʯʝʨʝʟ ʧʝ-

ʨʝʥʦʩ 

RLC A 00110011 1 1 1 (An+1) = (An),  

n = 0é6, (A0) = (C),  

(C) = (A7) 

ʉʜʚʠʛ ʘʢʢʫʤʫʣʷʪʦ-

ʨʘ ʚʧʨʘʚʦ ʮʠʢʣʠ-

ʯʝʩʢʠ 

RR A 00000011 1 1 1 (A n) = (A n+1),  

n = 0é6,  

(A7) = (A0) 

ʉʜʚʠʛ ʘʢʢʫʤʫʣʷʪʦ-

ʨʘ ʚʧʨʘʚʦ ʯʝʨʝʟ 

ʧʝʨʝʥʦʩ 

RRC A 00010011 1 1 1 (A n) = (A n+1),  

n = 0é6, (A7) = (C),  

(C) = (A0) 

ʆʙʤʝʥ ʤʝʩʪʘʤʠ 

ʪʝʪʨʘʜ ʚ ʘʢʢʫʤʫʣʷ-

ʪʦʨʝ 

SWAP A 11000100 1 1 1 (A0-3) <ï> (A4-7) 
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ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 5.3, ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʢʦʤʘʥʜ ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ ʥʘʜ ʙʘʡʪʘʤʠ: ʣʦʛʠʯʝʩʢʦʝ ʀ ( /\ ), ʣʦʛʠʯʝʩʢʦʝ ʀʃʀ 

( \/ ), ʠʩʢʣʶʯʘʶʱʝʝ ʀʃʀ ( \/ ), ʠʥʚʝʨʩʠʶ (NOT), ʩʙʨʦʩ ʚ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ 

ʠ ʩʜʚʠʛ. 

5.4  ɻʨʫʧʧʘ ʢʦʤʘʥʜ ʦʧʝʨʘʮʠʡ ʥʘʜ ʙʠʪʘʤʠ  

ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʢʦʤʘʥʜ ʩʦʩʪʦʠʪ ʠʟ 12 ʢʦʤʘʥʜ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 

ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 5.4. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 5.4, ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʢʦʤʘʥʜ ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ ʥʘʜ ʦʪʜʝʣʴʥʳʤʠ ʙʠʪʘʤʠ: ʩʙʨʦʩ, ʫʩʪʘʥʦʚʢʫ, 

ʠʥʚʝʨʩʠʶ ʙʠʪʘ, ʘ ʪʘʢ ʞʝ ʣʦʛʠʯʝʩʢʦʝ ʀ ( /\ ) ʠ ʣʦʛʠʯʝʩʢʦʝ ʀʃʀ ( \/ ). 

ɺ ʢʘʯʝʩʪʚʝ "ʣʦʛʠʯʝʩʢʦʛʦ" ʘʢʢʫʤʫʣʷʪʦʨʘ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚʦ ʚʩʝʭ 

ʦʧʝʨʘʮʠʷʭ ʩ ʜʚʫʤʷ ʦʧʝʨʘʥʜʘʤʠ, ʚʳʩʪʫʧʘʝʪ ʧʨʠʟʥʘʢ ʧʝʨʝʥʦʩʘ C 

(ʨʘʟʨʷʜ D7 PSW). ɺ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʥʜʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 128 ʙʠʪ ʠʟ 

ʨʝʟʠʜʝʥʪʥʦʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʠ ʨʝʛʠʩʪʨʳ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, 

ʜʦʧʫʩʢʘʶʱʠʝ ʘʜʨʝʩʘʮʠʶ ʦʪʜʝʣʴʥʳʭ ʙʠʪ. 
 

ʊʘʙʣʠʮʘ 5.4 ï ʂʦʤʘʥʜʳ ʦʧʝʨʘʮʠʡ ʥʘʜ ʙʠʪʘʤʠ 

ʅʘʟʚʘʥʠʝ ʢʦʤʘʥ-

ʜ  r

ʄʥʝʤʦʢʦʜ ʂʆʇ ʊ ɹ ʎ ʆʧʝʨʘʮʠʷ 

1 2 3 4 5 6 7 

ʉʙʨʦʩ ʧʝʨʝʥʦʩʘ CLR C 11000011 1 1 1 (C) = 0 

ʉʙʨʦʩ ʙʠʪʘ CLR bit 11000010 

bit 

4 2 1 (b) = 0 

ʋʩʪʘʥʦʚʢʘ ʧʝʨʝ-

ʥʦʩʘ 

SETB C 11010011 1 1 1 (C) = 1 

ʋʩʪʘʥʦʚʢʘ ʙʠʪʘ SETB bit 11010010 

bit 

4 2 1 (b) = 1 

ʀʥʚʝʨʩʠʷ ʧʝʨʝ-

ʥʦʩʘ 

CPL C 10110011 1 1 1 (C) = NOT(C) 

ʀʥʚʝʨʩʠʷ ʙʠʪʘ CPL bit 10110010 

bit 

4 2 1 (b) = NOT(b) 

ʃʦʛʠʯʝʩʢʦʝ ʀ 

ʙʠʪʘ ʠ ʧʝʨʝʥʦʩʘ 

ANL C, bit 10000010 

bit 

4 2 1 (C) = (C) /\ (b) 

ʃʦʛʠʯʝʩʢʦʝ ʀ 

ʠʥʚʝʨʩʠʠ ʙʠʪʘ ʠ 

ʧʝʨʝʥʦʩʘ 

ANL C, /bit 10110000 

bit 

4 2 1 (C) = (C) /\ NOT(b) 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 5.4 

1 2 3 4 5 6 7 

ʃʦʛʠʯʝʩʢʦʝ ʀʃʀ 

ʙʠʪʘ ʠ ʧʝʨʝʥʦʩʘ 

ORL C, bit 01110010 

bit 

4 2 1 (C) = (C) \/ (b) 

ʃʦʛʠʯʝʩʢʦʝ ʀʃʀ 

ʠʥʚʝʨʩʠʠ ʙʠʪʘ ʠ 

ʧʝʨʝʥʦʩʘ 

ORL C, /bit 10100000 

bit 

4 2 1 (C) = (C) \/ NOT (b) 

ʇʝʨʝʩʳʣʢʘ ʙʠʪʘ 

ʚ ʧʝʨʝʥʦʩ 

MOV C, bit 10100010 

bit 

4 2 1 (C) = (b) 

ʇʝʨʝʩʳʣʢʘ ʧʝʨʝ-

ʥʦʩʘ ʚ ʙʠʪ 

MOV bit, C 10010010 

bit 

4 2 1 (b) = (C) 

 

5.5  ɻʨʫʧʧʘ ʢʦʤʘʥʜ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ  

ɻʨʫʧʧʘ ʢʦʤʘʥʜ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʘʥʜʘʤʠ 

ʙʝʟʫʩʣʦʚʥʦʛʦ ʠ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʦʚ, ʢʦʤʘʥʜʘʤʠ ʚʳʟʦʚʘ ʧʦʜʧʨʦʛʨʘʤʤ ʠ 

ʢʦʤʘʥʜʘʤʠ ʚʦʟʚʨʘʪʘ ʠʟ ʧʦʜʧʨʦʛʨʘʤʤ. ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʢʦʤʘʥʜ ʛʨʫʧʧʳ 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 5.5. 

ʂʦʤʘʥʜʘ ʙʝʟʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ LJMP (L-long-ʜʣʠʥʥʳʡ) 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʭʦʜ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ 16-ʙʠʪʥʦʤʫ ʘʜʨʝʩʫ, ʫʢʘʟʘʥʥʦʤʫ ʚ 

ʪʝʣʝ ʢʦʤʘʥʜʳ, ʪ. ʝ. ʢʦʤʘʥʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʭʦʜ ʚ ʣʶʙʫʶ ʪʦʯʢʫ ʧʘʤʷʪʠ 

ʧʨʦʛʨʘʤʤ. ɼʝʡʩʪʚʠʝ ʢʦʤʘʥʜʳ AJMP (A-absolute-ʘʙʩʦʣʶʪʥʳʡ) ʘʥʘʣʦʛʠʯʥʦ 

ʢʦʤʘʥʜʝ LJMP, ʦʜʥʘʢʦ ʚ ʪʝʣʝ ʢʦʤʘʥʜʳ ʫʢʘʟʘʥʳ ʣʠʰʴ 11 ʤʣʘʜʰʠʭ 

ʨʘʟʨʷʜʦʚ ʘʜʨʝʩʘ. ʇʦʵʪʦʤʫ ʧʝʨʝʭʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʘʥʠʮʳ 

ʨʘʟʤʝʨʦʤ ʚ 2 ʂʙʘʡʪ, ʧʨʠ ʵʪʦʤ ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʩʥʘʯʘʣʘ ʩʦʜʝʨʞʠʤʦʝ 

ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 2 ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʟʘʤʝʥʷʶʪʩʷ ʤʣʘʜʰʠʝ 

11 ʨʘʟʨʷʜʦʚ ʘʜʨʝʩʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʚ ʢʦʤʘʥʜʝ SJMP (S-short-

ʢʦʨʦʪʢʠʡ) ʫʢʘʟʘʥ ʥʝ ʘʙʩʦʣʶʪʥʳʡ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʘʜʨʝʩ ʧʝʨʝʭʦʜʘ. 

ɺʝʣʠʯʠʥʘ ʩʤʝʱʝʥʠʷ rel ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʯʠʩʣʦ ʩʦ ʟʥʘʢʦʤ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʝʭʦʜ ʚʦʟʤʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʤʠʥʫʩ 128 ʜʦ ʧʣʶʩ 

127 ʙʘʡʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʜʨʝʩʘ ʢʦʤʘʥʜʳ, ʩʣʝʜʫʶʱʝʡ ʟʘ ʢʦʤʘʥʜʦʡ SJMP. 

ʂʦʤʘʥʜʘ ʢʦʩʚʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ JMP @A+DPTR ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʷʪʴ 

ʘʜʨʝʩ ʧʝʨʝʭʦʜʘ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʩʘʤʦʡ ʧʨʦʛʨʘʤʤʳ. 
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ʊʘʙʣʠʮʘ 5.5 ï ʂʦʤʘʥʜʳ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ 

ʅʘʟʚʘʥʠʝ ʢʦʤʘʥʜ  r ʄʥʝʤʦʢʦʜ ʂʆʇ ʊ ɹ ʎ ʆʧʝʨʘʮʠʷ 

1 2 3 4 5 6 7 

ɼʣʠʥʥʳʡ ʧʝʨʝʭʦʜ ʚ 

ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʚ 

ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ 

LJMP ad16 00000010 

ad15éad8 

ad7éad0 

12 3 2 (PC) = ad16 

ɸʙʩʦʣʶʪʥʳʡ ʧʝʨʝ-

ʭʦʜ ʚʥʫʪʨʠ ʩʪʨʘʥʠ-

ʮ  rʚ 2 ʂʙʘʡʪʘ 

AJMP ad11 a10a9a800001 

a7a6a5a4 

a3a2a1a0 

6 2 2 (PC) = (PC) + 2 

(PC0-10) = ad11 

ʂʦʨʦʪʢʠʡ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʡ ʧʝʨʝʭʦʜ 

ʚʥʫʪʨʠ ʩʪʨʘʥʠʮʳ ʚ 

256 ʙʘʡʪ 

SJMP rel 10000000 

rel 

5 2 2 (PC) = (PC) + 2 

(PC) = (PC) + rel 

ʂʦʩʚʝʥʥʳʡ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʡ ʧʝʨʝʭʦʜ 

JMP 

@A+DPTR 

01110011 1 1 1 (PC) = (A) + (DPTR) 

ʇʝʨʝʭʦʜ, ʝʩʣʠ 

ʘʢʢʫʤʫʣʷʪʦʨ ʥʝ 

ʨʘʚʝʥ ʥʫʣʶ 

JNZ rel 01110000 

rel 

5 2 2 (PC) = (PC) + 2, ʝʩʣʠ  

(A) ? 0, ʪʦ  

(PC) = (PC) + rel 

ʇʝʨʝʭʦʜ, ʝʩʣʠ 

ʧʝʨʝʥʦʩ ʨʘʚʝʥ 

ʝʜʠʥʠʮʝ 

JC rel 01000000 

rel 

5 2 2 (PC) = (PC) + 2,ʝʩʣʠ  

(C)= 1, ʪʦ  

(PC) = (PC) + rel 

ʇʝʨʝʭʦʜ, ʝʩʣʠ 

ʧʝʨʝʥʦʩ ʨʘʚʝʥ ʥʫʣʶ 

JNC rel 01010000 

rel 

5 2 2 (PC) = (PC) + 2, ʝʩʣʠ  

(C) = 0, ʪʦ  

(PC) = (PC) + rel 

ʇʝʨʝʭʦʜ, ʝʩʣʠ ʙʠʪ 

ʨʘʚʝʥ ʝʜʠʥʠʮʝ 

JB bit, rel 00100000 

rel 

11 3 2  (PC) = (PC) + 3, ʝʩʣʠ  

(b) = 1, ʪʦ  

(PC) = (PC) + rel 

ʇʝʨʝʭʦʜ, ʝʩʣʠ ʙʠʪ 

ʨʘʚʝʥ ʥʫʣʶ 

JNB bit, rel 00110000 

bit 

rel 

11 3 2 (PC) = (PC) + 3,  

ʝʩʣʠ (b) = 0, ʪʦ  

(PC) = (PC) + rel 

ʇʝʨʝʭʦʜ, ʝʩʣʠ ʙʠʪ 

ʫʩʪʘʥʦʚʣʝʥ, ʩ ʧʦ-

ʩʣʝʜʫʶʱʠʤ ʩʙʨʦ-

ʩʦʤ ʙʠʪʘ 

JBC bit, rel 00010000 

bit 

rel 

 

11 3 2 (PC) = (PC) + 3,  

ʝʩʣʠ (b) = 1, ʪʦ (b) = 0 ʠ 

(PC) = (PC) + rel 

ɼʝʢʨʝʤʝʥʪ ʨʝʛʠʩʪʨʘ 

ʠ ʧʝʨʝʭʦʜ, ʝʩʣʠ ʥʝ 

ʥʫʣʴ 

DJNZ Rn, rel 11011rrr 

rel 

5 2 2 (PC) = (PC) + 2,  

(Rn) = (Rn) ï 1, ʝʩʣʠ  

(Rn) ? 0, ʪʦ  

(PC) = (PC) + rel 

ɼʝʢʨʝʤʝʥʪ ʧʨʷʤʦ-

ʘʜʨʝʩʫʝʤʦʛʦ ʙʘʡʪʘ 

ʠ ʧʝʨʝʭʦʜ, ʝʩʣʠ ʥʝ 

ʥʫʣʴ 

DJNZ ad, rel 11010101 

ad 

rel 

8 3 2 (PC) = (PC) + 2,  

(ad) = (ad) ï 1, ʝʩʣʠ  

(ad) ? 0, ʪʦ  

(PC) = (PC) + rel 

ʉʨʘʚʥʝʥʠʝ ʘʢʢʫʤʫ-

ʣʷʪʦʨʘ ʩ ʧʨʷʤʦʘʜ-

ʨʝʩʫʝʤʳʤ ʙʘʡʪʦʤ ʠ 

ʧʝʨʝʭʦʜ, ʝʩʣʠ ʥʝ 

ʨʘʚʥʦ 

CJNE A, ad, rel 10110101 

ad 

rel 

8 3 2 (PC) = (PC) + 3, ʝʩʣʠ  

(A) ? (ad), ʪʦ  

(PC) = (PC) + rel, ʝʩʣʠ (A) 

< (ad), ʪʦ (C) = 1, ʠʥʘʯʝ 

(C) = 0 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 5.5 

1 2 3 4 5 6 7 

ʉʨʘʚʥʝʥʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ 

ʢʦʥʩʪʘʥʪʦʡ ʠ 

ʧʝʨʝʭʦʜ, ʝʩʣʠ ʥʝ 

ʨʘʚʥʦ 

CJNE A, #d, rel 10110100 

#d rel 

10 3 2 (PC) = (PC) + 3, ʝʩʣʠ (A) 

? #d, ʪʦ (PC) = (PC) + rel, 

ʝʩʣʠ (A) < #d, ʪʦ (C) = 1, 

ʠʥʘʯʝ (C) = 0 

ʉʨʘʚʥʝʥʠʝ ʨʝʛʠʩʪʨʘ 

ʩ ʢʦʥʩʪʘʥʪʦʡ ʠ 

ʧʝʨʝʭʦʜ, ʝʩʣʠ ʥʝ 

ʨʘʚʥʦ 

CJNE Rn, #d, 

rel 

10111rrr 

#d rel 

10 3 2 (PC) = (PC) + 3,ʝʩʣʠ (Rn) 

? #d, ʪʦ (PC) = (PC) + rel, 

ʝʩʣʠ (Rn) < #d, ʪʦ (C) = 1, 

ʠʥʘʯʝ (C) = 0 

ʉʨʘʚʥʝʥʠʝ ʙʘʡʪʘ ʚ 

ʈʇɼ ʩ ʢʦʥʩʪʘʥʪʦʡ ʠ 

ʧʝʨʝʭʦʜ, ʝʩʣʠ ʥʝ 

ʨʘʚʥʦ 

CJNE @Ri, #d, 

rel 

1011011i  

#d rel 

 

10 3 2 (PC) = (PC) + 3,ʝʩʣʠ 

((Ri)) ? #d, ʪʦ  

(PC) = (PC) + rel, ʝʩʣʠ 

((Ri)) < #d, ʪʦ (C) = 1, 

ʠʥʘʯʝ (C) = 0 

ɼʣʠʥʥʳʡ ʚʳʟʦʚ 

ʧʦʜʧʨʦʛʨʘʤʤʳ 

LCALL ad16 00010010 12 3 3 (PC) = (PC) + 3, 

(SP) = (SP) + 1,  

((SP)) = (PC0-7), 

(SP) = (SP) + 1, 

((SP)) = (PC8-15), 

(PC) = ad16 

ɸʙʩʦʣʶʪʥʳʡ ʚʟrʦʚ 

ʧʦʜʧʨʦʛʨʘʤʤʳ ʚ 

ʧʨʝʜʝʣʘʭ ʩʪʨʘʥʠʮʳ 

ʚ 2 ʂʙʘʡʪʘ 

ACALL ad11 a10a9a810001 

a7a6a5a4 

a3a2a1a0 

 

 

 

6 2 2 (PC) = (PC) + 2, 

(SP) = (SP) + 1,  

((SP)) = (PC0-7), 

(SP) = (SP) + 1, 

((SP)) = (PC8-15),  

(PC0-10) = ad11  

ɺʦʟʚʨʘʪ ʠʟ 

ʧʦʜʧʨʦʛʨʘʤʤʳ 

RET 00100010 1 1 2 (PC8-15) = ((SP)),  

(SP) = (SP) ï 1,  

(PC0-7) = ((SP)),  

(SP) = (SP) ï 1 

ɺʦʟʚʨʘʪ ʠʟ 

ʧʦʜʧʨʦʛʨʘʤʤʳ 

ʦʙʨʘʙʦʪʢʠ 

ʧʨʝʨʳʚʘʥʠʷ 

RETI 00110010 1 1 2 (PC8-15) = ((SP)), 

(SP) = (SP) ï 1,  

(PC0-7) = ((SP)),  

(SP) = (SP) ï 1 

ʍʦʣʦʩʪʘʷ ʢʦʤʘʥʜʘ NOP 00000000 1 1 1 (PC) = (PC) + 1 

ʇʨʠʤʝʯʘʥʠʝ ï ɸʩʩʝʤʙʣʝʨ ʜʦʧʫʩʢʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʙʱʝʥʥʦʛʦ ʠʤʝʥʠ 

ʢʦʤʘʥʜ JMP ʠ CALL, ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʣʷʮʠʠ ʟʘʤʝʥʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ 

ʧʦ ʬʦʨʤʘʪʫ ʢʦʤʘʥʜʘʤʠ ʚʳʟʦʚʘ (ACALL, LCALL) ʠʣʠ ʧʝʨʝʭʦʜʘ (AJMP, SJMP, 

LJMP). 
 

ʂʦʤʘʥʜʳ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʨʷʪʴ ʩʣʝʜʫʶʱʠʝ 

ʫʩʣʦʚʠʷ: JZ ï ʘʢʢʫʤʫʣʷʪʦʨ ʩʦʜʝʨʞʠʪ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ; JNZ ï 

ʘʢʢʫʤʫʣʷʪʦʨ ʩʦʜʝʨʞʠʪ ʥʝ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ; JC ï ʙʠʪ ʧʝʨʝʥʦʩʘ C 

ʫʩʪʘʥʦʚʣʝʥ; JNC ï ʙʠʪ ʧʝʨʝʥʦʩʘ C ʥʝ ʫʩʪʘʥʦʚʣʝʥ; JB ï ʧʨ̫ʤʦʘʜʨʝʩʫʝʤʳʡ 

ʙʠʪ ʨʘʚʝʥ ʝʜʠʥʠʮʝ; 
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JNB ï ʧʨʷʤʦʘʜʨʝʩʫʝʤʳʡ ʙʠʪ ʨʘʚʝʥ ʥʫʣʶ; 

JBC ï ʧʨʷʤʦʘʜʨʝʩʫʝʤʳʡ ʙʠʪ ʨʘʚʝʥ ʝʜʠʥʠʮʝ ʠ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʥʫʣʝ-

ʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜʳ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ  ʩʝʤʝʡʩʪʚʘ 8051 (ʬʠʨʤʳ Intel), 

ʚʩʝ ʢʦʤʘʥʜʳ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʩʦʜʝʨʞʘʪ ʢʦʨʦʪʢʠʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʘʜ-

ʨʝʩ, ʪ. ʝ. ʧʝʨʝʭʦʜ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʤʠʥʫʩ 128 ʜʦ 

ʧʣʶʩ 127 ʙʘʡʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʝʜʫʶʱʝʡ ʢʦʤʘʥʜʳ. 

ʂʦʤʘʥʜʘ DJNZ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʮʠʢ-

ʣʦʚ. 

ʈʝʛʠʩʪʨ Rn ʠʣʠ ʙʘʡʪ ʧʦ ʘʜʨʝʩʫ ad, ʫʢʘʟʘʥʥʳʝ ʚ ʪʝʣʝ ʢʦʤʘʥʜʳ, ʩʦ-

ʜʝʨʞʘʪ ʩʯʝʪʯʠʢ ʧʦʚʪʦʨʝʥʠʡ ʮʠʢʣʘ, ʘ ʩʤʝʱʝʥʠʝ rel ï ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʘʜʨʝʩ 

ʧʝʨʝʭʦʜʘ ʢ ʥʘʯʘʣʫ ʮʠʢʣʘ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜʳ ʩʦʜʝʨʞʠʤʦʝ ʩʯʝʪʯʠ-

ʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ ʠ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʥʫʣʴ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʩʯʝʪ-

ʯʠʢʘ ʥʝ ʨʘʚʥʦ ʥʫʣʶ, ʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʥʘʯʘʣʦ ʮʠʢʣʘ, ʠʥʘʯʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʢʦʤʘʥʜʘ. 

ʂʦʤʘʥʜʘ CJNZ ʫʜʦʙʥʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨ ʦʞʠʜʘʥʠʷ ʚʥʝʰ-

ʥʠʭ ʩʦʙʳʪʠʡ. ɺ ʪʝʣʝ ʢʦʤʘʥʜʳ ʫʢʘʟʘʥʳ "ʢʦʦʨʜʠʥʘʪʳ" ʜʚʫʭ ʙʘʡʪ ʠ ʦʪʥʦʩʠ-

ʪʝʣɹʥʳʡ ʘʜʨʝʩ ʧʝʨʝʭʦʜʘ rel. ɺ ʢʘʯʝʩʪʚʝ ʜʚʫʭ ʙʘʡʪ ʤʦʛʫʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʥʘʯʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʛʦ ʙʘʡʪʘ ʠʣʠ 

ʢʦʩʚʝʥʥʦ ʘʜʨʝʩʫʝʤʦʛʦ ʙʘʡʪʘ ʠ ʢʦʥʩʪʘʥʪʳ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜʳ ʟʥʘ-

ʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʜʚʫʭ ʙʘʡʪ ʩʨʘʚʥʠʚʘʶʪʩʷ ʠ ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʵʪʠ ʟʥʘʯʝʥʠʷ ʥʝ 

ʨʘʚʥʳ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ. ʅʘʧʨʠʤʝʨ, ʢʦʤʘʥʜʘ 

WAIT: CJNE A, P0, WAIT 

ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʟʥʘʯʝʥʠʷ ʥʘ ʣʠʥʠʷʭ ʧʦʨʪʘ P0 ʥʝ ʩʦʚ-

ʧʘʜʫʪ ʩ ʘʢʢʫʤʫʣʷʪʦʨʦʤ. 

ɼʝʡʩʪʚʠʝ ʢʦʤʘʥʜ ʚʳʟʦʚʘ ʧʨʦʮʝʜʫʨ ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʦ ʢʦʤʘʥ-

ʜʘʤ ʙʝʟʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ 

ʢʦʤʘʥʜʳ ʩʦʭʨʘʥʷʶʪ ʚ ʩʪʝʢʝ ʘʜʨʝʩ ʚʦʟʚʨʘʪʘ. 

ʂʦʤʘʥʜʘ ʚʦʟʚʨʘʪʘ ʠʟ ʧʦʜʧʨʦʛʨʘʤʤʳ RET ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʠʟ ʩʪʝʢʘ 

ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ ʢʦʤʘʥʜ, ʘ ʢʦʤʘʥʜʘ ʚʦʟʚʨʘʪʘ ʠʟ ʧʨʦʮʝʜʫʨʳ ʦʙʨʘʙʦʪʢʠ 
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ʧʨʝʨʳʚʘʥʠʷ RETI ʢʨʦʤʝ ʪʦʛʦ ʨʘʟʨʝʰʘʝʪ ʧʨʝʨʳʚʘʥʠʝ ʦʙʩʣʫʞʝʥʥʦʛʦ ʫʨʦʚ-

ʥʷ. ʂʦʤʘʥʜʳ RET ʠ RETI ʥʝ ʨʘʟʣʠʯʘʶʪ ʢʘʢʦʡ ʢʦʤʘʥʜʦʡ, LCALL ʠʣʠ 

ACALL , ʧʦʜʧʨʦʛʨʘʤʤʘ ʙʳʣʘ ʚʳʟʚʘʥʘ, ʪ. ʢ. ʠ ʚ ʪʦʤ ʠ ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʚ 

ʩʪʝʢʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʣʥʳʡ 16 ʨʘʟʨʷʜʥʳʡ ʘʜʨʝʩ ʚʦʟʚʨʘʪʘ. 

5.6  ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʤʘʥʜ 

5.6.1  ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʢʦʤʘʥʜʳ 

ɺ ʥʘʙʦʨʝ ʢʦʤʘʥʜ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: 

ʩʣʦʞʝʥʠʝ, ʩʣʦʞʝʥʠʝ ʩ ʫʯʝʪʦʤ ʬʣʘʛʘ ʧʝʨʝʥʦʩʘ, ʚʳʯʠʪʘʥʠʝ ʩ ʟʘʝʤʦʤ, ʠʥ-

ʢʨʝʤʝʥʪʠʨʦʚʘʥʠʝ, ʜʝʢʨʝʤʝʥʪʠʨʦʚʘʥʠʝ, ʩʨʘʚʥʝʥʠʝ, ʜʝʩʷʪʠʯʥʘʷ ʢʦʨʨʝʢʮʠʷ, 

ʫʤʥʦʞʝʥʠʝ ʠ ʜʝʣʝʥʠʝ. 

ɺ ɸʃʋ ʧʨʦʠʟʚʦʜʷʪʩʷ ʜʝʡʩʪʚʠʷ ʥʘʜ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ ʙʝʟ ʟʥʘʢʘ. ɺ 

ʜʚʫʭʦʧʝʨʘʥʜʥʳʭ ʦʧʝʨʘʮʠʷʭ: ʩʣʦʞʝʥʠʝ (ADD), ʩʣʦʞʝʥʠʝ ʩ ʧʝʨʝʥʦʩʦʤ 

(ADDC) ʠ ʚʳʯʠʪʘʥʠʝ ʩ ʟʘʝʤʦʤ (SUBB) ʘʢʢʫʤʫʣʷʪʦʨ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ 

ʦʧʝʨʘʥʜʦʤ ʠ ʧʨʠʥʠʤʘʝʪ ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ. ɺʪʦʨʳʤ ʦʧʝʨʘʥʜʦʤ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʙʦʯʠʡ ʨʝʛʠʩʪʨ ʚʳʙʨʘʥʥʦʛʦ ʙʘʥʢʘ ʨʘʙʦʯʠʭ ʨʝʛʠʩʪʨʦʚ, ʨʝʛʠʩʪʨ 

ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʩ ʢʦʩʚʝʥʥʦ-ʨʝʛʠʩʪʨʦʚʦʡ ʠ ʧʨʷʤʦʡ ʘʜʨʝʩʘʮʠʝʡ 

ʠʣʠ ʙʘʡʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʋʢʘʟʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʚʣʠʷʶʪ ʥʘ 

ʬʣʘʛʠ: ʧʝʨʝʧʦʣʥʝʥʠʷ, ʧʝʨʝʥʦʩʘ, ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʝʨʝʥʦʩʘ ʠ ʬʣʘʛ ʯʝʪʥʦ-

ʩʪʠ ʚ ʩʣʦʚʝ ʩʦʩʪʦʷʥʠʷ ʧʨʦʮʝʩʩʦʨʘ (PSW). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʷʜʘ ʧʝʨʝʥʦʩʘ ʧʦʟʚʦʣʷʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʧʨʠ ʦʧʝʨʘʮʠʷʭ ʩʣʦʞʝʥʠʷ (ADDC) ʠ ʚʳʯʠʪʘʥʠʷ (SUBB). 

ɺʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʩʣʦʞʝʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ ʩ ʫʯʝʪʦʤ ʟʥʘʢʘ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʬʣʘʛʦʤ 

ʧʝʨʝʧʦʣʥʝʥʠʷ (OV) ʨʝʛʠʩʪʨʘ PSW. ʌʣʘʛ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʝʨʝʥʦʩʘ (ɸʉ) 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʧrʦʣʥʝʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ʜʚʦʠʯʥʦ-

ʜʝʩʷʪʠʯʥʦʤ ʢʦʜʝ. 

ʆʧʝʨʘʮʠʠ ʠʥʢʨʝʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʜʝʢʨʝʤʝʥʪʠʨʦʚʘʥʠʷ ʥʘ ʬʣʘʛʠ ʥʝ 

ʚʣʠʷʶʪ. 
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ʆʧʝʨʘʮʠʠ ʩʨʘʚʥʝʥʠʷ ʥʝ ʚʣʠʷʶʪ ʥʠ ʥʘ ʦʧʝʨʘʥʜ ʥʘʟʥʘʯʝʥʠʷ, ʥʠ ʥʘ 

ʦʧʝʨʘʥʜ ʠʩʪʦʯʥʠʢʘ, ʥʦ ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʬʣʘʛʠ ʧʝʨʝʥʦʩʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ 

ʪʦʣʴʢʦ ʥʘ ʘʢʢʫʤʫʣʷʪʦʨʝ: ʜʚʝ ʢʦʤʘʥʜʳ ʧʨʦʚʝʨʢʠ ʩʦʜʝʨʞʠʤʦʛʦ ʘʢʢʫʤʫʣʷ-

ʪʦʨʘ ɸ (JZ, JNZ) ʠ ʢʦʤʘʥʜʘ ʜʝʩʷʪʠʯʥʦʡ ʢʦʨʨʝʢʮʠʠ ʧʨʠ ʩʣʦʞʝʥʠʠ ʜʚʦʠʯ-

ʥʦ-ʜʝʩʷʪʠʯʥʳʭ ʢʦʜʦʚ. ʇʨʠ ʦʧʝʨʘʮʠʠ ʫʤʥʦʞʝʥʠʷ ʩʦʜʝʨʞʠʤʦʝ ʘʢʢʫʤʫʣʷ-

ʪʦʨʘ ɸ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʩʦʜʝʨʞʠʤʦʝ ʨʝʛʠʩʪʨʘ ɺ ʠ ʨʝʟʫʣʴʪʘʪ ʨʘʟʤʝʱʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʤʣʘʜʰʠʡ ʙʘʡʪ ʚ ʨʝʛʠʩʪʨʝ ɺ, ʩʪʘʨʰʠʡ ï ʚ ʨʝʛʠ-

ʩʪʨʝ ɸ. 

ɺ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʜʝʣʝʥʠʷ ʮʝʣʦʝ ʦʪ ʜʝʣʝʥʠʷ ʧʦʤʝʱʘ-

ʝʪʩʷ ʚ ʘʢʢʫʤʫʣʷʪʦʨ ɸ, ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ï ʚ ʨʝʛʠʩʪʨ ɺ. 

5.6.2  ʂʦʤʘʥʜʳ ʙʠʪʦʚʦʛʦ ʧʨʦʮʝʩʩʦʨʘ  

ɹʠʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʘʨʭʠʪʝʢʪʫʨʳ ʤʠʢʨʦʢʦʥʪʨʦʣ-

ʣʝʨʦʚ, ʠ ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʟʘʚʠʩʠʤʳʡ ʧʨʦʮʝʩʩʦʨ ʧʦʙʠʪʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ. ɹʠʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ ʚʳʧʦʣʥʷʝʪ ʥʘʙʦʨ ʢʦʤʘʥʜ, ʠʤʝʝʪ ʩʚʦʝ ʧʦ-

ʙʠʪʦʚʦ-ʘʜʨʝʩʫʝʤʦʝ ʆɿʋ ʠ ʩʚʦʡ ʚʚʦʜ-ʚʳʚʦʜ. 

ʂʦʤʘʥʜʳ, ʦʧʝʨʠʨʫʶʱʠʝ ʩ ʙʠʪʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʷʤʫʶ ʘʜʨʝʩʘ-

ʮʠʶ 128 ʙʠʪʦʚ (0-127) ʚ ʰʝʩʪʥʘʜʮʘʪʠ ʷʯʝʡʢʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ (ʷʯʝʡʢʠ ʩ 

ʘʜʨʝʩʘʤʠ 20ʅ-2FH) ʠ ʧʨʷʤʫʶ ʧʦʙʠʪʦʚʫʶ ʘʜʨʝʩʘʮʠʶ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘʜʨʝʩʘ ʢʦʪʦʨʳʭ ʢʨʘʪʥʳ ʚʦʩʴʤʠ. 

ʂʘʞʜʳʡ ʠʟ ʦʪʜʝʣʴʥʦ ʘʜʨʝʩʫʝʤʳʭ ʙʠʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ 

"1", ʩʙʨʦʰʝʥ ʚ "0", ʠʥʚʝʨʪʠʨʦʚʘʥ, ʧʨʦʚʝʨʝʥ. ʄʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʧʝ-

ʨʝʭʦʜʳ: ʝʩʣʠ ʙʠʪ ʫʩʪʘʥʦʚʣʝʥ; ʝʩʣʠ ʙʠʪ ʥʝ ʫʩʪʘʥʦʚʣʝʥ; ʧʝʨʝʭʦʜ, ʝʩʣʠ ʙʠʪ 

ʫʩʪʘʥʦʚʣʝʥ, ʩʦ ʩʙʨʦʩʦʤ ʵʪʦʛʦ ʙʠʪʘ; ʙʠʪ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʟʘʧʠʩʘʥ ʚ (ʠʟ) 

ʨʘʟʨʷʜʘ ʧʝʨʝʥʦʩʘ. ʄʝʞʜʫ ʣʶʙʳʤ ʧʨʷʤʦʘʜʨʝʩʫʝʤʳʤ ʙʠʪʦʤ ʠ ʬʣʘʛʦʤ ʧʝ-

ʨʝʥʦʩʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʳ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ "ʀ", "ʀʃʀ", ʛʜʝ 

ʨʝʟʫʣʴʪʘʪ ʟʘʥʦʩʠʪʩʷ ʚ ʨʘʟʨʷʜ ʬʣʘʛʘ ʧʝʨʝʥʦʩʘ. ʂʦʤʘʥʜʳ ʧʦʙʠʪʦʚʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʘʣʠʟʘʮʠʶ ʩʣʦʞʥʳʭ ʬʫʥʢʮʠʡ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʣʦ-

ʛʠʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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5.6.3  ʃʦʛʠʯʝʩʢʠʝ ʢʦʤʘʥʜʳ ʩ ʙʘʡʪʦʚʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ 

ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: "ʀ", 

"ʀʃʀ", "ʀʉʂʃʖʏɸʖʑɽɽ ʀʃʀ" ʥʘ ʨʝʛʠʩʪʨʝ-ʘʢʢʫʤʫʣʷʪʦʨʝ (ɸ) ʠ ʙʘʡ-

ʪʝ-ʠʩʪʦʯʥʠʢʝ. ɺʪʦʨʳʤ ʦʧʝʨʘʥʜʦʤ (ʙʘʡʪʦʤ-ʠʩʪʦʯʥʠʢʦʤ) ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʙʦʯʠʡ ʨʝʛʠʩʪʨ ʚ ʚʳʙʨʘʥʥʦʤ ʙʘʥʢʝ ʨʘʙʦʯʠʭ ʨʝʛʠʩʪʨʦʚ; ʨʝʛʠʩʪʨ 

ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ, ʘʜʨʝʩʫʝʤʳʡ ʩ ʧʦʤʦʱʴʶ ʢʦʩʚʝʥʥʦ-ʨʝʛʠʩʪʨʦʚʦʡ ʘʜʨʝʩʘ-

ʮʠʠ; ʧʨʷʤʦʘʜʨʝʩʫʝʤʳʝ ʷʯʝʡʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ ʠ ʨʝʛʠʩʪʨʳ ʩʧʝʮʠʘʣʴʥʦ-

ʛʦ ʥʘʟʥʘʯʝʥʠʷ; ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʚʝʣʠʯʠʥʘ. 

ʋʢʘʟʘʥʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʣʶ-

ʙʦʤ ʧʨʷʤʦʘʜʨʝʩʫʝʤʦʤ ʨʝʛʠʩʪʨʝ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ ʠʣʠ ʨʝʛʠʩʪʨʝ ʩʧʝʮʠ-

ʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ ʩʦ-

ʜʝʨʞʠʤʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ  (ɸ) ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʉʫʱʝʩʪʚʫʶʪ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʣʴʢʦ 

ʥʘ ʘʢʢʫʤʫʣʷʪʦʨʝ: ʩʙʨʦʩ ʠ ʠʥʚʝʨʪʠʨʦʚʘʥʠʝ ʚʩʝʭ ʚʦʩʴʤʠ ʨʘʟʨʷʜʦʚ ʘʢʢʫʤʫ-

ʣʷʪʦʨʘ (ɸ); ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʣʝʚʦ ʠ ʚʧʨʘʚʦ; ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʣʝʚʦ 

ʠ ʚʧʨʘʚʦ ʩ ʫʯʝʪʦʤ ʬʣʘʛʘ ʧʝʨʝʥʦʩʘ; ʦʙʤʝʥ ʤʝʩʪʘʤʠ ʩʪʘʨʰʝʡ ʠ ʤʣʘʜʰʝʡ 

ʪʝʪʨʘʜ (ʥʠʙʣʦʚ) ʚʥʫʪʨʠ ʘʢʢʫʤʫʣʷʪʦʨʘ. 

5.6.4  ʂʦʤʘʥʜʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʊʘʙʣʠʮʳ ʩʠʤʚʦʣʦʚ (ʢʦʜʦʚ), ʟʘʰʠʪʳʝ ʚ ʇɿʋ ʧʨʦʛʨʘʤʤ, ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʙʨʘʥʳ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʩʚʝʥ-

ʥʦʡ ʘʜʨʝʩʘʮʠʠ. ɹʘʡʪ ʢʦʥʩʪʘʥʪʳ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥ ʚ ʘʢʢʫʤʫʣʷʪʦʨ ʠʟ 

ʷʯʝʡʢʠ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ, ʘʜʨʝʩʫʝʤʦʡ ʩʫʤʤʦʡ ʙʘʟʦʚʦʛʦ ʨʝʛʠʩʪʨʘ (PC ʠʣʠ 

DPTR) ʠ ʠʥʜʝʢʩʥʦʛʦ ʨʝʛʠʩʪʨʘ (ʩʦʜʝʨʞʠʤʦʛʦ ɸ). ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ, 

ʥʘʧʨʠʤʝʨ, ʫʜʦʙʥʦʝ ʩʨʝʜʩʪʚʦ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʜʘ 

ASCII ʚ ʩʝʤʠʩʝʛʤʝʥʪʥʳʡ ʢʦʜ. 

ʃʶʙʘʷ ʷʯʝʡʢʘ 256-ʙʘʡʪʦʚʦʛʦ ʙʣʦʢʘ ʚʥʝʰʥʝʛʦ ʆɿʋ ʜʘʥʥʳʭ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʙʨʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʩʚʝʥʥʦ-ʨʝʛʠʩʪʨʦʚʦʡ ʘʜʨʝʩʘʮʠʠ ʯʝʨʝʟ 

ʨʝʛʠʩʪʨʳ ʫʢʘʟʘʪʝʣʠ R0 ʠʣʠ R1 (ʚʳʙʨʘʥʥʦʛʦ ʙʘʥʢʘ ʨʘʙʦʯʠʭ ʨʝʛʠʩʪʨʦʚ). 
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ʗʯʝʡʢʘ ʚʥʫʪʨʠ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 64 ʂʙʘʡʪ ʚʥʝʰʥʝʛʦ ʆɿʋ 

ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʩʚʝʥʥʦ-ʨʝʛʠʩʪʨʦʚʦʡ ʘʜ-

ʨʝʩʘʮʠʠ ʯʝʨʝʟ ʨʝʛʠʩʪʨ-ʫʢʘʟʘʪʝʣʴ ʜʘʥʥʳʭ DPTR. 

ʂʦʤʘʥʜʳ ʧʝʨʝʜʘʯʠ ʤʝʞʜʫ ʧʨʷʤʦʘʜʨʝʩʫʝʤʳʤʠ ʨʝʛʠʩʪʨʘʤʠ ʧʦʟʚʦ-

ʣʷʶʪ ʟʘʥʦʩʠʪʴ ʚʝʣʠʯʠʥʫ ʠʟ ʧʦʨʪʘ ʚ ʷʯʝʡʢʫ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ ʙʝʟ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʨʝʛʠʩʪʨʦʚ ʠʣʠ ʘʢʢʫʤʫʣʷʪʦʨʘ. 

ɺ ʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʦʨʝ ʣʶʙʦʡ ʧʨʷʤʦʘʜʨʝʩʫʝʤʳʡ ʙʠʪ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʤʝʱʝʥ ʚ ʙʠʪ ʧʝʨʝʥʦʩʘ ʠ ʥʘʦʙʦʨʦʪ. 

ʉʦʜʝʨʞʠʤʦʝ ʘʢʢʫʤʫʣʷʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʤʝʥʝʥʦ ʩ ʩʦʜʝʨʞʠʤʳʤ 

ʨʘʙʦʯʠʭ ʨʝʛʠʩʪʨʦʚ (ʚʳʙʨʘʥʥʦʛʦ ʙʘʥʢʘ) ʠ ʩ ʩʦʜʝʨʞʠʤʳʤ ʘʜʨʝʩʫʝʤʳʭ ʩ 

ʧʦʤʦʱʴʶ ʢʦʩʚʝʥʥʦ-ʨʝʛʠʩʪʨʦʚʦʡ ʘʜʨʝʩʘʮʠʠ ʷʯʝʝʢ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ, ʘ 

ʪʘʢʞʝ ʩ ʩʦʜʝʨʞʠʤʳʤ ʧʨʷʤʦʘʜʨʝʩʫʝʤʳʭ ʷʯʝʝʢ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ ʠ ʩ ʩʦ-

ʜʝʨʞʠʤʳʤ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʄʣʘʜʰʠʡ ʥʠʙʣ (ʨʘʟʨʷʜʳ 3-0) ʩʦʜʝʨʞʠʤʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʤʝʥʝʥ ʩ ʤʣʘʜʰʠʤ ʥʠʙʣʦʤ ʩʦʜʝʨʞʠʤʦʛʦ ʷʯʝʝʢ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ, 

ʚʳʙʠʨʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʢʦʩʚʝʥʥʦ-ʨʝʛʠʩʪʨʦʚʦʡ ʘʜʨʝʩʘʮʠʠ. 

5.6.5  ʂʦʤʘʥʜʳ ʚʝʪʚʣʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ 

ɸʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʥʝ ʠʤʝʝʪ ʩʪʨʘʥʠʯʥʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʪʴ ʬʨʘʛʤʝʥʪʳ ʧʨʦʛʨʘʤʤʳ 

ʚʥʫʪʨʠ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʟʘʩʳʣʢʘ (ʠʟ-

ʤʝʥʝʥʠʝ) ʥʦʤʝʨʘ ʩʪʨʘʥʠʮʳ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʧʨʦʛʨʘʤʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʤʝʱʘʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʨʘʟ-

ʣʠʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. 

ʂʦʤʘʥʜʳ 16-ʨʘʟʨʷʜʥʳʭ ʧʝʨʝʭʦʜʦʚ ʠ ʚʳʟʦʚʦʚ ʧʦʜʧʨʦʛʨʘʤʤ ʧʦʟʚʦ-

ʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʭʦʜ ʚ ʣʶʙʫʶ ʪʦʯʢʫ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʘ-

ʤʷʪʠ ʧʨʦʛʨʘʤʤ ʦʙʲʝʤʦʤ 64 ʂʙʘʡʪ. 

ʂʦʤʘʥʜʳ 11-ʨʘʟʨʷʜʥʳʭ ʧʝʨʝʭʦʜʦʚ ʠ ʚʳʟʦʚʦʚ ʧʦʜʧʨʦʛʨʘʤʤ ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʧʝʨʝʭʦʜʳ ʚʥʫʪʨʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʝʤʢʦʩʪʴʶ 2 ʂʙʘʡʪ. ɺ ʩʠ-

ʩʪʝʤʝ ʢʦʤʘʥʜ ʠʤʝʶʪʩʷ ʢʦʤʘʥʜʳ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ ʧʝʨʝʭʦʜʦʚ ʦʪʥʦ-
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ʩʠʪʝʣʴʥʦ ʥʘʯʘʣʴʥʦʛʦ ʘʜʨʝʩʘ ʩʣʝʜʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʤʠ-

ʥʫʩ 128 ʜʦ ʧʣʶʩ 127. ʕʪʠ ʧʝʨʝʭʦʜʳ ʫʥʘʩʣʝʜʦʚʘʥʳ ʦʪ ʩʝʤʝʡʩʪʚʘ MCS48. 

ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 

1830ɺɽ52ʋ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʪ "ʜʣʠʥʥʳʝ" ʧʝʨʝʭʦʜʳ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ 16-ʨʘʟʨʷʜʥʦʛʦ ʘʜʨʝʩʘ. ɻʨʫʧʧʘ ʢʦʤʘʥʜ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶ-

ʯʘʝʪ ʯʝʪʳʨʝ ʢʦʤʘʥʜʳ ʙʝʟʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʙʝʟ ʚʦʟʚʨʘʪʘ ("ʫʣʴʪʨʘʢʦʨʦʪ-

ʢʘʷ" SJMP, "ʢʦʨʦʪʢʘʷ" AJMP, "ʜʣʠʥʥʘʷ" LJMP ʠ ʧʝʨʝʭʦʜ ʧʦ ʟʥʘʯʝʥʠʶ 

A+DPTR ʚ ʢʦʤʘʥʜʝ JMP), ʜʚʝ ʢʦʤʘʥʜʳ ʙʝʟʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʩ ʚʦʟʚʨʘ-

ʪʦʤ ("ʢʦʨʦʪʢʘʷ" ACALL  ʠ "ʜʣʠʥʥʘʷ" LCALL), ʚʦʩʝʤʴ ʢʦʤʘʥʜ ʫʩʣʦʚʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʙʝʟ ʚʦʟʚʨʘʪʘ. ʀʤʝʶʪʩʷ ʜʚʝ ʢʦʤʘʥʜʳ ʚʦʟʚʨʘʪʘ: ʠʟ ʦʙʳʯʥʦʡ ʧʦʜ-

ʧʨʦʛʨʘʤʤʳ ʢʦʤʘʥʜʘ RET ʠ ʠʟ ʧʦʜʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʷ ʢʦ-

ʤʘʥʜʘ RETI. ɿʘʚʝʨʰʘʝʪ ʵʪʫ ʛʨʫʧʧʫ ʠ ʚʩʶ ʩʠʩʪʝʤʫ ʢʦʤʘʥʜ NOP ï "ʥʝʪ 

ʦʧʝʨʘʮʠʠ". ʂʦʤʘʥʜʳ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʬʣʘʛʦʚ ʚ ʨʝʛʠʩʪʨʝ 

PSW ʥʝ ʠʟʤʝʥʷʶʪ, ʢʨʦʤʝ ʢʦʤʘʥʜ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ CJNE, ʚʣʠʷʶʱʠʭ 

ʥʘ ʟʥʘʯʝʥʠʝ ʬʣʘʛʘ ʉ.  ʂʦʤʘʥʜʳ ʧʨʦʚʝʨʢʠ ʦʪʜʝʣʴʥʳʭ ʨʘʟʨʷʜʦʚ ʧʦʟʚʦʣʷʶʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʩʣʦʚʥʳʝ ʧʝʨʝʭʦʜʳ ʧʦ ʩʦʩʪʦʷʥʠʶ "0" ʠʣʠ "1" ʧʨʷʤʦʘʜʨʝ-

ʩʫʝʤʳʭ ʙʠʪʦʚ. ʂʦʤʘʥʜʳ ʧʨʦʚʝʨʢʠ ʩʦʜʝʨʞʠʤʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʥʘ (ʥʦʣʴ/ʥʝ 

ʥʦʣʴ) ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʩʣʦʚʥʳʝ ʧʝʨʝʭʦʜʳ ʧʦ ʩʦʜʝʨʞʠʤʦʤʫ ɸ. 

ʂʦʩʚʝʥʥʦ-ʨʝʛʠʩʪʨʦʚʳʝ ʧʝʨʝʭʦʜʳ ʚ ʩʠʩʪʝʤʝ ʢʦʤʘʥʜ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʝʪʚʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ ʨʝʛʠʩʪʨʘ (ʩʦʜʝʨʞʠʤʦʛʦ DPTR ʠʣʠ ʈʉ) 

ʩʦ ʩʤʝʱʝʥʠʝʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ ɸ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʘʩʩʝʤʙʣʝʨʦʚ ʜʦ-

ʧʫʩʢʘʁ ʪ ʦʙʦʙʱʝʥʥʫʶ ʤʥʝʤʦʥʠʢʫ JMP ʜʣʷ ʢʦʤʘʥʜ ʙʝʟʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ 

ʠ CALL ʜʣʷ ʢʦʤʘʥʜ ʚʳʟʦʚʘ ʧʦʜʧʨʦʛʨʘʤʤ. ʂʦʥʢʨʝʪʥʳʡ ʪʠʧ ʢʦʤʘʥʜʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʩʩʝʤʙʣʝʨʦʤ ʠʩʭʦʜʷ ʠʟ ʩʪʝʧʝʥʠ "ʜʣʠʥʳ" ʧʝʨʝʭʦʜʘ ʠʣʠ ʚʳ-

ʟʦʚʘ. 

ʇʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʢʦʤʘʥʜ ʧʨʠʚʝʜʝʥ ʨʘʟʜʝʣʝ 6 "ʆʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ 

ʢʦʤʘʥʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ". 
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6 ʆʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

 

ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʣʦʛʠʯʝʩʢʠʭ, 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝ-

ʤʝʥʠ. ʈʝʘʣʠʟʦʚʘʥʘ ʧʦʙʠʪʦʚʘʷ, ʧʦʪʝʪʨʘʜʥʘʷ (4 ʙʠʪʘ), ʧʦʙʘʡʪʦʚʘʷ (8 ʙʠʪ) ʠ 

16-ʨʘʟʨʷʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ: ɸʃʋ, ʆɿʋ, 

ʨʝʛʠʩʪʨʳ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʇɿʋ ʠ ʚʥʝʰʥʠʝ ʰʠʥʳ ʠʤʝʶʪ ʙʘʡʪʦ-

ʚʫʶ ʦʨʛʘʥʠʟʘʮʠʶ. ɼʚʫʭʙʘʡʪʦʚʳʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʨʝʛʠ-

ʩʪʨʦʤ-ʫʢʘʟʘʪʝʣʝʤ (DPTR) ʠ ʩʯʝʪʯʠʢʦʤ ʢʦʤʘʥʜ (ʈʉ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʨʝʛʠʩʪʨ-ʫʢʘʟʘʪʝʣʴ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʜʚʫʭʙʘʡʪʦʚʳʡ 

ʨʝʛʠʩʪʨ DPTR ʠʣʠ ʢʘʢ ʜʚʘ ʦʜʥʦʙʘʡʪʦʚʳʭ ʨʝʛʠʩʪʨʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ DPH ʠ DPL. ʉʯʝʪʯʠʢ ʢʦʤʘʥʜ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʜʚʫʭʙʘʡʪʦʚʳʡ 

ʨʝʛʠʩʪʨ. 

ʅʘʙʦʨ ʢʦʤʘʥʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʠʤʝʝʪ 42 ʤʥʝʤʦʥʠʯʝʩʢʠʭ ʦʙʦ-

ʟʥʘʯʝʥʠʷ ʢʦʤʘʥʜ ʜʣʷ ʢʦʥʢʨʝʪʠʟʘʮʠʠ 33 ʬʫʥʢʮʠʡ ʵʪʦʡ ʩʠʩʪʝʤʳ. 

ʉʠʥʪʘʢʩʠʩ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʘʥʜ ʘʩʩʝʤʙʣʝʨʥʦʛʦ ʷʟʳʢʘ ʩʦʩʪʦʠʪ ʠʟ 

ʤʥʝʤʦʥʠʯʝʩʢʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ, ʚʩʣʝʜ ʟʘ ʢʦʪʦʨʳʤ ʠʜʫʪ ʦʧʝʨʘʥʜʳ, 

ʫʢʘʟʳʚʘʶɦ ʠʝ ʤʝʪʦʜʳ ʘʜʨʝʩʘʮʠʠ ʠ ʪʠʧʳ ʜʘʥʥʳʭ. ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ 

ʠʣʠ ʨʝʞʠʤʳ ʘʜʨʝʩʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʦʧʝʨʘʥʜʘʤʠ, ʘ ʥʝ 

ʠʟʤʝʥʝʥʠʷʤʠ ʤʥʝʤʦʥʠʯʝʩʢʠʭ ʦʙʦʟʥʘʯʝʥʠʡ. 

ʉʠʩʪʝʤʫ ʢʦʤʘʥʜ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʧʷʪʴ ʛʨʫʧʧ: 

-  ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʢʦʤʘʥʜʳ, 

-  ʣʦʛʠʯʝʩʢʠʝ ʢʦʤʘʥʜ ,r 

-  ʢʦʤʘʥʜʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ,  

-  ʢʦʤʘʥʜʳ ʙʠʪʦʚʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. 

-  ʢʦʤʘʥʜʳ ʚʝʪʚʣʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ,  

ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʘʜʨʝʩʘʮʠʠ ʦʧʝʨʘʥʜʦʚ-ʠʩʪʦʯʥʠʢʦʚ: 

-  ʨʝʛʠʩʪʨʦʚʘʷ ʘʜʨʝʩʘʮʠʷ, 

-  ʧʨʷʤʘʷ ʘʜʨʝʩʘʮʠʷ, 
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-  ʢʦʩʚʝʥʥʦ-ʨʝʛʠʩʪʨʦʚʘʷ ʘʜʨʝʩʘʮʠʷ, 

-  ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʘʜʨʝʩʘʮʠ.̫ 

 

ʊʘʙʣʠʮʘ 6.1 ï ʆʙʦʟʥʘʯʝʥʠ ̫ʠ ʩʠʤʚʦʣ,r ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʠʩʪʝʤʝ ʢʦʤʘʥʜ 

ʆʙʦʟʥʘʯʝʥʠʝ, 

ʩʠʤʚʦʣ 
ʅʘʟʥʘʯʝʥʠʝ 

1 2 

ɸ ɸʢʢʫʤʫʣʷʪʦʨ 

Rn ʈʝʛʠʩʪʨʳ ʪʝʢʫʱʝʛʦ ʚʳʙʨʘʥʥʦʛʦ ʙʘʥʢʘ ʨʝʛʠʩʪʨʦʚ 

r ʅʦʤʝʨ ʟʘʛʨʫʞʘʝʤʦʛʦ ʨʝʛʠʩʪʨʘ, ʫʢʘʟʘʥʥʦʛʦ ʚ ʢʦʤʘʥʜʝ 

ad 

 8-ʙʠʪʦʚʳʡ ʚʥʫʪʨʝʥʥʠʡ ʘʜʨʝʩ ʷʯʝʡʢʠ ʜʘʥʥʳʭ (direct), ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʷʯʝʡʢʦʡ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ ʜʘʥʥʳʭ  (0-127) ʠʣʠ SFR 

(128-255) 

rel 
8-ʨʘʟʨʷʜʥʘʷ ʢʦʥʩʪʘʥʪʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʘʜʨʝʩ ʧʝ-

ʨʝʭʦʜʘ 

@Ri, ʛʜʝ i=0, 1 ʂʦʩʚʝʥʥʦ ʘʜʨʝʩʫʝʤʘʷ 8-ʙʠʪʦʚʘʷ ʷʯʝʡʢʘ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ ʜʘʥʥʳʭ 

#d 8-ʨʘʟʨʷʜʥʘʷ ʢʦʥʩʪʘʥʪʘ, ʚʭʦʜʷʱʝʝ ʚ ʂʆʇ (#data) 

#d16 16-ʨʘʟʨʷʜʥʘʷ ʢʦʥʩʪʘʥʪʘ, ʚʭʦʜʷʱʘʷ ʚ ʂʆʇ (#data16) 

ad11 11-ʙʠʪʦʚʳʡ ʘʜʨʝʩ ʥʘʟʥʘʯʝʥʠʷ (addr11) ʚ ʢʦʤʘʥʜʘʭ LCALL , LJMP  

ad16 16-ʙʠʪʦʚʳʡ ʘʜʨʝʩ ʥʘʟʥʘʯʝʥʠʷ (addr16) ʚ ʢʦʤʘʥʜʘʭ LCALL , LJMP 

bit 
ɹʠʪ ʩ ʧʨʷʤʦʡ ʘʜʨʝʩʘʮʠʝʡ, ʘʜʨʝʩ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʠʪ ʂʆʇ, ʥʘʭʦ-

ʜʷʱʠʡʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʆɿʋ ʜʘʥʥʳʭ ʠʣʠ SFR 

a15, a14...a0 ɹʠʪʳ ʘʜʨʝʩʘ ʥʘʟʥʘʯʝʥʠʷ 

(ʍ) ʉʦʜʝʨʞʠʤʦʝ ʵʣʝʤʝʥʪʘ ʍ 

((ʍ)) ʉʦʜʝʨʞʠʤʦʝ ʧʦ ʘʜʨʝʩʫ, ʭʨʘʥʷʱʝʤʫʩʷ ʚ ʵʣʝʤʝʥʪʝ ʍ 

(ʍ)[M] ʈʘʟʨʷʜ ʄ ʵʣʝʤʝʥʪʘ ʍ 

 

+ 

ï 

*  

/ 

AND 

OR 

XOR 

NOT 

ʆʧʝʨʘʮʠʠ: 

ʩʣʦʞʝʥʠʷ 

ʚʳʯʠʪʘʥʠʷ 

ʫʤʥʦʞʝʥʠʷ 

ʜʝʣʝʥʠʷ 

ʣʦʛʠʯʝʩʢʦʛʦ ʫʤʥʦʞʝʥʠʷ (ʦʧʝʨʘʮʠʷ ʀ) 

ʣʦʛʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ (ʦʧʝʨʘʮʠʷ ʀʃʀ) 

ʩʣʦʞʝʥʠʷ ʧʦ ʤʦʜʫʣʶ 2 (ʠʩʢʣʶʯʘʶʱʝʝ ʀʃʀ) 

ʠʥʚʝʨʩʠʷ  
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ʄʥʝʤʦʥʠʯʝʩʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʘʥʳ ʩ ʢʦʥ-

ʢʨʝʪʥʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʩʧʦʩʦʙʦʚ ʘʜʨʝʩʘʮʠʠ ʠ ʪʠʧʘʤʠ ʜʘʥʥʳʭ. ɺʩʝʛʦ ʚ 

ʩʠʩʪʝʤʝ ʢʦʤʘʥʜ ʚʦʟʤʦʞʥʦ 111 ʪʘʢʠʭ ʩʦʯʝʪʘʥʠʡ. ɺ ʪʘʙʣʠʮʝ 6.2 ʧʨʠʚʝʜʝʥ 

ʧʝʨʝʯʝʥʴ ʢʦʤʘʥʜ, ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʧʦ ʘʣʬʘʚʠʪʫ. 

 

ʊʘʙʣʠʮʘ 6.2 ï ʇʝʨʝʯʝʥʴ ʢʦʤʘʥʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 

ʄʥʝʤʦʥʠʢʘ ʌʫʥʢʮʠʷ ʌʣʘʛʠ 

1 2 3 

ʂʦʤʘʥʜʘ ACALL   ad11  ɸʙʩʦʣʶʪʥʳʡ ʚʳʟʦʚ ʧʦʜʧʨʦʛʨʘʤʤ  r   

ʂʦʤʘʥʜʘ ADD A, <ʙʘʡʪ-ʠʩʪʦʯʥʠʢ> ʉʣʦʞʝʥʠʝ AC, C, OV 

ʂʦʤʘʥʜʘ ADDC A, <ʙʘʡʪ-ʠʩʪʦʯʥʠʢ> ʉʣʦʞʝʥʠʝ ʩ ʧʝʨʝʥʦʩʦʤ AC, C, OV 

ʂʦʤʘʥʜʘ AJMP  ad11  ɸʙʩʦʣʶʪʥʳʡ ʧʝʨʝʭʦʜ   

ʂʦʤʘʥʜʘ ANL <ʙʘʡʪ-ʥʘʟʥʘʯʝʥʠʷ>, 

<ʙʘʡʪ-ʠʩʪʦʯʥʠʢa> 
ʃʦʛʠʯʝʩʢʦʝ "ʀ"   

ʂʦʤʘʥʜʘ ANL C, <ʙʘʡʪ-ʠʩʪʦʯʥʠʢa> 
ʃʦʛʠʯʝʩʢʦʝ "ʀ" ʜʣʷ ʧʝʨʝʤʝʥ-

ʥʳʭ-ʙʠʪʦʚ 
C 

ʂʦʤʘʥʜʘ CJNE <ʙʘʡʪ-ʥʘʟʥʘʯʝʥʠʷ>, 

<ʙʘʡʪ-ʠʩʪʦʯʥʠʢ>, <ʩʤʝʱʝʥʠʝ> 

ʉʨʘʚʥʝʥʠʝ ʠ ʧʝʨʝʭʦʜ,  

ʝʩʣʠ ʥʝ ʨʘʚʥʦ 
C 

ʂʦʤʘʥʜʘ CLR A ʉʙʨʦʩ ʘʢʢʫʤʫʣʷʪʦʨʘ   

ʂʦʤʘʥʜʘ CLR  bit  ʉʙʨʦʩ ʙʠʪʘ C, bit 

ʂʦʤʘʥʜʘ CPL A ʀʥʚʝʨʩʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ   

ʂʦʤʘʥʜʘ CPL  bit  ʀʥʚʝʨʩʠʷ ʙʠʪʘ C, bit 

ʂʦʤʘʥʜʘ DA A 
ɼʝʩʷʪʠʯʥʘʷ ʢʦʨʨʝʢʮʠʷ ʘʢʢʫʤʫʣʷ-

ʪʦʨʘ ʜʣʷ ʩʣʦʞʝʥʠʷ 
AC, C 

ʂʦʤʘʥʜʘ DEC <ʙʘʡʪ> ɼʝʢʨʝʤʝʥʪ   

ʂʦʤʘʥʜʘ DIV AB ɼʝʣʝʥʠʝ C, OV 

ʂʦʤʘʥʜʘ DJNZ <ʙʘʡʪ>, <ʩʤʝʱʝʥʠʝ> 
ɼʝʢʨʝʤʝʥʪ ʠ ʧʝʨʝʭʦʜ, ʝʩʣʠ ʥʝ ʨʘʚ-

ʥʦ ʥʫʣʶ 
  

ʂʦʤʘʥʜʘ INC <ʙʘʡʪ> ʀʥʢʨʝʤʝʥʪ   

ʂʦʤʘʥʜʘ INC DPTR ʀʥʢʨʝʤʝʥʪ ʫʢʘʟʘʪʝʣʷ ʜʘʥʥʳʭ   

ʂʦʤʘʥʜʘ JB  bit , rel ʇʝʨʝʭʦʜ, ʝʩʣʠ ʙʠʪ ʫʩʪʘʥʦʚʣʝʥ   

ʂʦʤʘʥʜʘ JBC  bit , rel 
ʇʝʨʝʭʦʜ, ʝʩʣʠ ʙʠʪ ʫʩʪʘʥʦʚʣʝʥ ʠ 

ʩʙʨʦʩ ʵʪʦʛʦ ʙʠʪʘ 
  

ʂʦʤʘʥʜʘ JC  rel  ʇʝʨʝʭʦʜ, ʝʩʣʠ ʧʝʨʝʥʦʩ ʫʩʪʘʥʦʚʣʝʥ   
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6.2 

1 2 3 

ʂʦʤʘʥʜʘ  JMP @A+DPTR ʂʦʩʚʝʥʥʳʡ ʧʝʨʝʭʦʜ   

ʂʦʤʘʥʜʘ JNB  bit , rel ʇʝʨʝʭʦʜ, ʝʩʣʠ ʙʠʪ ʥʝ ʫʩʪʘʥʦʚʣʝʥ   

ʂʦʤʘʥʜʘ JNC  rel 
ʇʝʨʝʭʦʜ, ʝʩʣʠ ʧʝʨʝʥʦʩ ʥʝ ʫʩʪʘʥʦʚ-

ʣʝʥ 
  

ʂʦʤʘʥʜʘ JNZ  rel 
ʇʝʨʝʭʦʜ, ʝʩʣʠ ʩʦʜʝʨʞʠʤʦʝ ʘʢʢʫʤʫ-

ʣʷʪʦʨʘ ʥʝ ʨʘʚʥʦ ʥʫʣʶ 
  

ʂʦʤʘʥʜʘ JZ  rel 
ʇʝʨʝʭʦʜ, ʝʩʣʠ ʩʦʜʝʨʞʠʤʦʝ ʘʢʢʫʤʫ-

ʣʷʪʦʨʘ ʨʘʚʥʦ 0 
  

ʂʦʤʘʥʜʘ LCALL  ad16  ɼʣʠʥʥʳʡ ʚʳʟʦʚ   

ʂʦʤʘʥʜʘ LJMP  ad16  ɼʣʠʥʥʳʡ ʧʝʨʝʭʦʜ   

ʂʦʤʘʥʜʘ MOV <ʙʘʡʪ-ʥʘʟʥʘʯʝʥʠʷ>, 

<ʙʘʡʪ-ʠʩʪʦʯʥʠʢʘ> 
ʇʝʨʝʩʣʘʪʴ ʧʝʨʝʤʝʥʥʫʶ-ʙʘʡʪ   

ʂʦʤʘʥʜʘ MOV DPTR,#d16 
ɿʘʛʨʫʟʠʪʴ ʫʢʘʟʘʪʝʣʴ ʜʘʥʥʳʭ 

16-ʙʠʪʥʦʡ ʢʦʥʩʪʘʥʪʦʡ 
  

ʂʦʤʘʥʜʘ MOVC A, @A+DPTR 
ʇʝʨʝʩʣʘʪʴ ʙʘʡʪ ʠʟ ʧʘʤʷʪʠ ʧʨʦ-

ʛʨʘʤʤ 
  

ʂʦʤʘʥʜʘ MOVX <ʙʘʡʪ ʧʨʠʝʤʥʠʢʘ>, 

<ʙʘʡʪ ʠʩʪʦʯʥʠʢʘ> 

ʇʝʨʝʩʣʘʪʴ ʚʦ ʚʥʝʰʥʶʶ ʧʘʤʷʪʴ (ʠʟ 

ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ) ʜʘʥʥʳʭ 
  

ʂʦʤʘʥʜʘ MUL AB ʋʤʥʦʞʝʥʠʝ C, OV 

ʂʦʤʘʥʜʘ NOP ʅʝʪ ʦʧʝʨʘʮʠʠ PC 

ʂʦʤʘʥʜʘ ORL <ʙʘʡʪ-ʥʘʟʥʘʯʝʥʠʷ>, 

<ʙʘʡʪ-ʠʩʪʦʯʥʠʢa> 

ʃʦʛʠʯʝʩʢʦʝ "ʀʃʀ" ʜʣʷ ʧʝʨʝʤʝʥ-

ʥʳʭ-ʙʘʡʪʦʚ 
  

ʂʦʤʘʥʜʘ ORL C, <ʙʠʪ ʠʩʪʦʯʥʠʢa> 
ʃʦʛʠʯʝʩʢʦʝ "ʀʃʀ" ʜʣʷ ʧʝʨʝʤʝʥ-

ʥʳʭ-ʙʠʪʦʚ 
C 

ʂʦʤʘʥʜʘ POP  ad  ʏʪʝʥʠʝ ʠʟ ʩʪʝʢʘ   

ʂʦʤʘʥʜʘ PUSH  ad  ɿʘʧʠʩʴ ʚ ʩʪʝʢ   

ʂʦʤʘʥʜʘ RET ɺʦʟʚʨʘʪ ʠʟ ʧʦʜʧʨʦʛʨʘʤʤʳ   

ʂʦʤʘʥʜʘ RETI ɺʦʟʚʨʘʪ ʠʟ ʧʨʝʨʳʚʘʥʠʷ   

ʂʦʤʘʥʜʘ RL A 
ʉʜʚʠʛ ʩʦʜʝʨʞʠʤʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʚʣʝʚʦ 
  

ʂʦʤʘʥʜʘ RLC A 
ʉʜʚʠʛ ʩʦʜʝʨʞʠʤʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʚʣʝʚʦ ʯʝʨʝʟ ʬʣʘʛ ʧʝʨʝʥʦʩʘ 
  

ʂʦʤʘʥʜʘ RR A 
ʉʜʚʠʛ ʩʦʜʝʨʞʠʤʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʚʧʨʘʚʦ 
  

ʂʦʤʘʥʜʘ RRC A 
ʉʜʚʠʛ ʩʦʜʝʨʞʠʤʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʚʧʨʘʚʦ ʯʝʨʝʟ ʬʣʘʛ ʧʝʨʝʥʦʩʘ 
C 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 6.2 

1 2 3 

ʂʦʤʘʥʜʘ SETB  bit  ʋʩʪʘʥʦʚʠʪʴ ʙʠʪ C 

ʂʦʤʘʥʜʘ SJMP rel ʂʦʨʦʪʢʠʡ ʧʝʨʝʭʦʜ   

ʂʦʤʘʥʜʘ SUBB A, <ʙʘʡʪ ʠʩʪʦʯʥʠʢʘ> ɺʳʯʠʪʘʥʠʝ ʩ ʟʘʝʤʦʤ AC, C, OV 

ʂʦʤʘʥʜʘ SWAP A 
ʆʙʤʝʥ ʪʝʪʨʘʜʘʤʠ ʚʥʫʪʨʠ ʘʢʢʫʤʫʣʷ-

ʪʦʨʘ 
  

ʂʦʤʘʥʜʘ XCH A, <ʙʘʡʪ> 
ʆʙʤʝʥ ʩʦʜʝʨʞʠʤʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʩ ʧʝʨʝʤʝʥʥʦʡ-ʙʘʡʪʦʤ 
  

ʂʦʤʘʥʜʘ XCHD A,@Ri ,  ʛʜʝ i=0, 1 ʆʙʤʝʥ ʪʝʪʨʘʜʦʡ   

ʂʦʤʘʥʜʘ XRL <ʙʘʡʪ-ʥʘʟʥʘʯʝʥʠʷ>, 

<ʙʘʡʪ-ʠʩʪʦʯʥʠʢa> 

ʃʦʛʠʯʝʩʢʦʝ "ʀʉʂʃʖʏɸʖʑɽɽ 

ʀʃʀ" ʜʣʷ ʧʝʨʝʤʝʥʥʳʭ-ʙʘʡʪʦʚ 
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7  ɸʜʨʝʩʘʮʠʷ 

 

7.1  ʂʦʩʚʝʥʥʦ-ʨʝʛʠʩʪʨʦʚʘʷ ʘʜʨʝʩʘʮʠʷ 

ʂʦʩʚʝʥʥʦ-ʨʝʛʠʩʪʨʦʚʘʷ ʘʜʨʝʩʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ 

ʩʪʘʨʰʠʤ 128 ʯ̫ʝʡʢʘʤ  ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ ʜʘʥʥʳʭ (128-256). ɺ ʢʘʯʝʩʪʚʝ ʨʝ-

ʛʠʩʪʨʦʚ-ʫʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʛʠʩʪʨʳ R0, R1 ʚʳʙʨʘʥʥʦʛʦ ʙʘʥʢʘ ʨʝ-

ʛʠʩʪʨʦʚ. 

ɺ ʢʦʤʘʥʜʘʭ PUSH ʠ POP ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʜʝʨʞʠʤʦʝ ʫʢʘʟʘʪʝʣʷ ʩʪʝ-

ʢʘ (SP). 

ʂʦʩʚʝʥʥʦ-ʨʝʛʠʩʪʨʦʚʘʷ ʘʜʨʝʩʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʜʣʷ ʦʙʨʘʱʝ-

ʥʠʷ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩ ʧʦʤʦʱʴʶ ʨʝʛʠʩʪʨʦʚ-

ʫʢʘʟʘʪʝʣʝʡ R0 ʠ R1 (ʚʳʙʨʘʥʥʦʛʦ ʙʘʥʢʘ ʨʘʙʦʯʠʭ ʨʝʛʠʩʪʨʦʚ) ʚʳʙʠʨʘʝʪʩʷ 

ʷʯʝʡʢʘ ʠʟ ʙʣʦʢʘ ʚ 256 ʙʘʡʪ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʜʘʥʥʳʭ. ʅʦʤʝʨ ʙʣʦʢʘ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦ ʟʘʜʘʝʪʩʷ ʩʦʜʝʨʞʠʤʳʤ ʧʦʨʪʘ ʈ2. 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ ʩʣʦʞʝʥʠʷ ADD A,@Ri  ʩʣʝʜʫʶʱʠʡ: 

7       0 

         i 

    ADD  A,R                i 

 

16-ʨʘʟʨʷʜʥʳʡ ʫʢʘʟʘʪʝʣʴ ʜʘʥʥʳʭ (DPTR) ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʣʶʙʦʡ ʷʯʝʡʢʝ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ 

ʜʘʥʥʳʭ ʦʙʝ̡ʤʦʤ ʜʦ 64 ʂʙʘʡʪ. 

7.2  ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʘʜʨʝʩʘʮʠʷ 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʘʜʨʝʩʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʠʟ ʘʜʨʝʩʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʢʦʥʩʪʘʥʪʳ, ʷʚʥʦ ʫʢʘʟʘʥʥʳʝ ʚ ʢʦʤʘʥʜʝ. 

ʆʧʝʨʘʥʜ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʜʝʣʴʥʦʤ  ʙʘʡʪʝ ʢʦʤʘʥʜʳ, ʵʪʦ ʢʦʥʩʪʘʥʪʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʦʤʘʥʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʘʜʨʝʩʘʮʠʠ ʠʤʝʶʪ 

ʤʠʥʠʤʫʤ ʜʚʘ ʙʘʡʪʘ, ʦʙʨʘʱʝʥʠʷ ʟʘ ʦʧʝʨʘʥʜʦʤ ʢ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʥʝ ʪʨʝ-

ʙʫʝʪʩʷ. 
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ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ ʩʣʦʞʝʥʠʷ ADD A,#d ʩʣʝʜʫʶʱʠʡ: 

7       0  7       0 

                 

          ADD              A,                   #d 

7.3  ʇʨʷʤʘʷ ʘʜʨʝʩʘʮʠʷ 

ʇʨʷʤʘʷ ʙʘʡʪʦʚʘʷ ʘʜʨʝʩʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʷʯʝʡ-

ʢʘʤ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ (ʆɿʋ) ʜʘʥʥʳʭ (0-127) ʠ ʢ ʨʝʛʠʩʪʨʘʤ ʩʧʝʮʠʘʣʴʥʦ-

ʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʨʷʤʘʷ ʧʦʙʠʪʦʚʘʷ ʘʜʨʝʩʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʦʪ-

ʜʝʣʴʥʦ ʘʜʨʝʩʫʝʤʳʤ 128 ʙʠʪʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʷʯʝʡʢʘʭ ʩ ʘʜʨʝʩʘʤʠ 

20H-2FH ʠ ʢ ʦʪʜʝʣʴʥʦ ʘʜʨʝʩʫʝʤʳʤ ʙʠʪʘʤ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ. 

ʉʪʘʨʰʠʡ ʙʠʪ ʙʘʡʪʘ ʢʦʜʘ ʧʨʷʤʦʛʦ ʘʜʨʝʩʘ ʚʳʙʠʨʘʝʪ ʦʜʥʫ ʠʟ ʜʚʫʭ 

ʛʨʫʧʧ ʦʪʜʝʣʴʥʦ ʘʜʨʝʩʫʝʤʳʭ ʙʠʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʆɿʋ ʠʣʠ ʨʝʛʠʩʪʨʘʭ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʷʤʦ ʘʜʨʝʩʫʝʤʳʝ ʙʠʪʳ ʩ ʘʜʨʝʩʘʤʠ 0-127 

(00H-7FH) ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʙʣʦʢʝ ʠʟ 16 ʷʯʝʝʢ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ, ʠʤʝʶʱʠʭ 

ʘʜʨʝʩʘ 20H-2FH. ʋʢʘʟʘʥʥʳʝ ʷʯʝʡʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʦʪ 

ʤʣʘʜʰʝʛʦ ʙʠʪʘ ʤʣʘʜʰʝʛʦ ʙʘʡʪʘ ʜʦ ʩʪʘʨʰʝʛʦ ʙʠʪʘ ʩʪʘʨʰʝʛʦ ʙʘʡʪʘ. ʆʪ-

ʜʝʣʴʥʦ ʘʜʨʝʩʫʝʤʳʝ ʙʠʪʳ ʚ ʨʝʛʠʩʪʨʘʭ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʥʫʤʝ-

ʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʷʪʴ ʩʪʘʨʰʠʭ ʨʘʟʨʷʜʦʚ ʘʜʨʝʩʘ ʩʦʚʧʘʜʘʶʪ ʩ 

ʧʷʪʴʶ ʩʪʘʨʰʠʤʠ ʨʘʟʨʷʜʘʤʠ ʘʜʨʝʩʘ ʩʘʤʦʛʦ ʨʝʛʠʩʪʨʘ, ʘ ʪʨʠ ʤʣʘʜʰʠʭ ï 

ʦʧʨʝʜʝʣʷʁ ʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʙʠʪʘ ʚʥʫʪʨʠ ʨʝʛʠʩʪʨʘ. 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ ʩʣʦʞʝʥʠʷ ADD A,ad ʩʣʝʜʫʶʱʠʡ: 

7       0  7       0 

                 

          ADD              A,                   ad 

7.4  ʈʝʛʠʩʪʨʦʚʘʷ ʘʜʨʝʩʘʮʠʷ 

ʈʝʛʠʩʪʨʦʚʘʷ ʘʜʨʝʩʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʚʦʩʴʤʠ ʨʘ-

ʙʦʯʠʤ ʨʝʛʠʩʪʨʘʤ ʚʳʙʨʘʥʥʦʛʦ ʙʘʥʢʘ ʨʘʙʦʯʠʭ ʨʝʛʠʩʪʨʦʚ (ʵʪʠ ʞʝ ʨʝʛʠʩʪʨʳ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʷʤʦʡ ʘʜʨʝʩʘʮʠʠ ʠ ʢʦʩʚʝʥʥʦ-

ʨʝʛʠʩʪʨʦʚʦʡ ʘʜʨʝʩʘʮʠʠ ʢʘʢ ʦʙʳʯʥʳʝ ʷʯʝʡʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ ʜʘʥʥʳʭ). 
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ʈʝʛʠʩʪʨʦʚʘʷ ʘʜʨʝʩʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʨʝʛʠʩʪʨʘʤ 

ɸ, ɺ, ɸɺ (ʩʜʚʦʝʥʥʦʤʫ ʨʝʛʠʩʪʨʫ), DPTR ʠ ʢ ʬʣʘʛʫ ʧʝʨʝʥʦʩʘ ʉ. ʀʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʨʝʛʠʩʪʨʦʚʦʡ ʘʜʨʝʩʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʚʫʭʙʘʡʪʦʚʳʡ ʵʢʚʠʚʘ-

ʣʝʥʪ ʪʨʝʭʙʘʡʪʦʚʳʭ ʢʦʤʘʥʜ ʧʨʷʤʦʡ ʘʜʨʝʩʘʮʠʠ.  

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ ʩʣʦʞʝʥʠʷ ADD A,Rn  ʩʣʝʜʫʶʱʠʡ: 

7       0 

     n n n 

    ADD  A,R           n 
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8 ʆʩʦʙʝʥʥʦʩʪʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 

1830ɺɽ52ʋ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʀʉ ʅ1830ɺɽ31, ʅ1830ɺɽ51 

 

ʆʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʷʚʣʷʶʪʩʷ: 

-  ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʛʠʩʪʨʳ; 

-  ʊʘʡʤʝʨ 2, ʠʤʝʶʱʠʡ ʨʝʞʠʤʳ  ʟʘʭʚʘʪʘ (ʬʠʢʩʘʮʠʠ), ʪʘʡʤʝ-

ʨʘ/ʩʯʝʪʯʠʢʘ ʩʦ ʩʯʝʪʦʤ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʠ ʫʤʝʥʴʰʝʥʠʝ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ 

ʩʠʥʭʨʦʩʠʛʥʘʣʘ, ʛʝʥʝʨʘʪʦʨʘ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʚ ʙʦʜʘʭ; 

-  ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʤʘʩʩʠʚ ʩʯʝʪʯʠʢʦʚ, 5 ʢʘʥʘʣʦʚ; 

-  ʨʘʩʰʠʨʝʥʥʦʝ ʤʘʞʦʨʠʪʠʨʦʚʘʥʥʦʝ ʆɿʋ; 

-  7 ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʨʳʚʘʥʠʷ; 

-  ʨʘʩʰʠʨʝʥʥʳʡ ʨʝʞʠʤ ʩʥʠʞʝʥʠʷ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ; 

-  ʬʣʘʛ ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ; 

-  ʨʝʞʠʤ ONCE; 

-  ʧʦʚʳʰʝʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ʢ ʩʧʝʮʠʘʣʴʥʳʤ ʚʠʜʘʤ ʚʦʟʜʝʡʩʪʚʠʡ. 

8.1  ɺʥʫʪʨʝʥʥʷʷ ʧʘʤʷʪʴ ʜʘʥʥʳʭ  

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʠʤʝʶʪ 256 ʙʘʡʪ ʚʥʫʪʨʝʥʥʝʛʦ ʆɿʋ. 

ɺʥʫʪʨʝʥʥʝʝ ʆɿʋ ʤʘʞʦʨʠʪʠʨʦʚʘʥʥʦʝ, ʩ ʪʨʦʡʥʳʤ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ. 

ʄʣʘʜʰʠʝ 128 ʙʘʡʪ ʘʥʘʣʦʛʠʯʥʳ ʚʥʫʪʨʝʥʥʝʤʫ ʆɿʋ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ  

ʅ1830ɺɽ31, ʅ1830ɺɽ51. ʉʪʘʨʰʠʝ 128 ʙʘʡʪ ʟʘʥʠʤʘʶʪ ʘʜʨʝʩʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʫ ʩʧʝʮʠʘʣʴʥʳʭ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʨʝʛʠʩʪʨʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʪʝ ʞʝ ʘʜʨʝʩʘ, ʯʪʦ ʠ ʨʝʛʠʩʪʨʳ, ʥʦ 

ʬʠʟʠʯʝʩʢʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʪ SFR ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʨʫʛʦʡ 

ʯʘʩʪʠ ʢʨʠʩʪʘʣʣʘ ʤʠʢʨʦʩʭʝʤʳ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜʳ ʦʙʨʘʱʝʥʠʷ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʆɿʋ ʩ 

ʘʜʨʝʩʘʤʠ ʚʳʰʝ 7FH CPU ʧʦ ʨʝʞʠʤʫ ʘʜʨʝʩʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʤʫ ʚ 

ʢʦʤʘʥʜʝ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʫʟʥʘʝʪ, ʢ ʯʝʤʫ ʠʤʝʥʥʦ ʵʪʦ ʦʙʨʘʱʝʥʠʝ: ʢ 

ʩʪʘʨʰʠʤ 128 ʙʘʡʪʘʤ ʆɿʋ ʠʣʠ ʢ ʧʨʦʩʪʨʘʥʩʪʚʫ SFR. ʂʦʤʘʥʜʳ ʩ ʧʨʷʤʦʡ 

ʘʜʨʝʩʘʮʠʝʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧ ʢ ʧʨʦʩʪʨʘʥʩʪʚʫ SFR. ʅʘʧʨʠʤʝʨ, 

ʢʦʤʘʥʜʘ 
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MOV 0A0H, #d ;(ʧʨʷʤʘʷ ʘʜʨʝʩʘʮʠʷ) 

ʦʙʨʘʱʘʝʪʩʷ ʢ SFR, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʧʦ ʘʜʨʝʩʫ 0A0H (ʪ. ʝ. ʢ P2). ʂʦʤʘʥʜʘ 

ʩ ʢʦʩʚʝʥʥʦ-ʨʝʛʠʩʪʨʦʚʦʡ ʘʜʨʝʩʘʮʠʝʡ ʦʙʨʘʱʘʝʪʩʷ ʢ ʩʪʘʨʰʠʤ 128 ʙʘʡʪʘʤ 

ʆɿʋ, ʥʘʧʨʠʤʝʨ 

MOV @R0, #d ;( ʢʦʩʚʝʥʥʘʷ-ʨʝʛʠʩʪʨʦʚʘʷ ʘʜʨʝʩʘʮʠʷ) 

ʛʜʝ R0 ʩʦʜʝʨʞʠʪ 0A0H, ʦʙʨʘʱʘʝʪʩʷ ʢ ʙʘʡʪʫ ʩ ʘʜʨʝʩʦʤ 0A0H ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʪʘʨʰʠʭ 128 ʙʘʡʪ ʆɿʋ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʙʦʪʘ ʩʪʝʢʘ 

ʦʨʛʘʥʠʟʦʚʘʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʩʚʝʥʥʦʡ ʘʜʨʝʩʘʮʠʠ (ʘʜʨʝʩ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʧʦʜ ʩʪʝʢ ʷʯʝʡʢʠ ʧʘʤʷʪʠ ʨʘʟʤʝʱʝʥ ʚ ʨʝʛʠʩʪʨʝ SP), ʪʘʢ ʯʪʦ ʩʪʘʨʰʠʝ 

128 ʙʘʡʪ ʜʘʥʥʳʭ ʆɿʋ ʧʨʝʢʨʘʩʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ ʥʠʭ ʩʪʝʢʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. 

8.2  ʇʨʦʩʪʨʘʥʩʪʚʦ  ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ 

ʂʘʨʪʘ ʚʩʪʨʦʝʥʥʦʡ ʤʘʪʨʠʮʳ ʧʘʤʷʪʠ, ʥʘʟʳʚʘʝʤʘʷ ʧʨʦʩʪʨʘʥʩʪʚʦʤ 

ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ SFR, ʜʘʥʘ ʚ ʪʘʙʣʠʮʝ 8.1. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʪʘʙʣʠʮʳ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʫʚʝʣʠʯʠʣʦ ʢʦʣʠʯʝʩʪ-

ʚʦ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ.  ʂ ʥʘʙʦʨʫ ʨʝʛʠʩʪʨʦʚ ʜʦʙʘʚʣʝʥʳ ʨʝ-

ʛʠʩʪʨʳ ʜʘʥʥʳʭ, ʧʝʨʝʟʘʛʨʫʟʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʊʘʡʤʝʨʘ 2, ʨʝʛʠʩʪʨʳ ʨʘʩʰʠ-

ʨʝʥʥʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʛʠʩʪʨ ʧʨʝʨʳʚʘʥʠʡ,  

ʨʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʙʣʦʢʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʤʘʩʩʠʚʘ ʩʯʝʪʯʠʢʦʚ PCA. 

ʗʯʝʡʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʝʟʘʥʷʪʳʤ ʘʜʨʝʩʘʤ, ʬʠʟʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘ 

ʢʨʠʩʪʘʣʣʝ ʤʠʢʨʦʩʭʝʤʳ. ʏʪʝʥʠʝ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʵʪʠʤ ʘʜʨʝʩʘʤ 

ʚʦʟʚʨʘʱʘʝʪ ʩʣʫʯʘʡʥʳʝ ʜʘʥʥʳʝ, ʟʘʧʠʩʴ ʚ ʪʘʢʠʝ ʷʯʝʡʢʠ ʪʘʢʞʝ ʜʘʩʪ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʥʝ ʜʦʣʞʥʳ ʟʘʧʠʩʳʚʘʪʴ ʝʜʠʥʠʮʳ ʚ 

ʵʪʠ ʥʝʟʘʥʷʪʳʝ ʧʦʟʠʮʠʠ, ʪ. ʢ. ʦʥʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʥʦʚʳʭ ʨʘʟʨʘʙʦʪ-

ʢʘʭ. ɻʘʨʘʥʪʠʨʫʝʪʩʷ, ʯʪʦ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʙʠʪʦʚ ʚʩʝʛʜʘ ʙʫʜʫʪ 

ʦʟʥʘʯʘʪʴ ʦʪʢʣʶʯʝʥʠʝ ʚʥʦʚʴ ʚʚʝʜʝʥʥʳʭ ʬʫʥʢʮʠʡ. ʇʦʩʣʝʜʥʝʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʧʨʦʛʨʘʤʤʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʭ, ʥʝ 

ʠʤʝʶʱʠʭ ʵʪʠʭ ʥʦʚʳʭ ʬʫʥʢʮʠʡ, ʙʫʜʫʪ ʢʦʨʨʝʢʪʥʦ ʨʘʙʦʪʘʪʴ ʠ   ʚ  ʥʦʚʳʭ ʠʟ- 
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ʜʝʣʠʷʭ, ʝʩʣʠ ʦʥʠ ʥʝ ʘʢʪʠʚʠʨʫʶʪ ʫʧʦʤʷʥʫʪʳʝ ʙʠʪʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ  

ʪʘʙʣʠʮʝ 8.1 ʫʢʘʟʘʥʦ ʧʦʙʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʞʜʦʛʦ ʨʝʛʠʩʪʨʘ SFR ʧʦʩʣʝ 

ʩʪʘʨʪʘ. 

 

ʊʘʙʣʠʮʘ 8.1 ï ʈʝʛʠʩʪʨʳ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 
 

ɸʜʨʝʩ ʈʝʛʠʩʪʨʳ SFR ʠ  ʩʦʩʪʦʷʥʠʝ ʠʭ ʙʠʪʦʚ ʧʦʩʣʝ ʩʙʨʦʩʘ  

0F8H 
 

ʉH 

00000000 

CCAP0H 

xxxxxxxx 

CCAP1H 

xxxxxxxx 

CCAP2H 

xxxxxxxx 

CCAP3H 

xxxxxxxx 

CCAP4H 

xxxxxxxx 
 

0F0H B 

00000000 
       

0E8H 
 

CL 

00000000 

CCAP0L 

xxxxxxxx 

CCAP1L 

xxxxxxxx 

CCAP2L 

xxxxxxxx 

CCAP3L 

xxxxxxxx 

CCAP4L 

xxxxxxxx 
 

0E0H ACC 

00000000 
       

0D8H CCON 

00x00000 

CMOD 

00xxx000 

CCAPM0 

x0000000 

CCAPM1 

x0000000 

CCAPM2 

x0000000 

CCAPM3 

x0000000 

CCAPM4 

x0000000 
 

0D0H PSW 

00000000 
       

0C8H T2CON 

00000000 

T2MOD 

00000000 

RCAP2L 

00000000 

RCAP2H 

00000000 

TL2 

00000000 

TH2 

00000000 
  

0C0H  

 
       

0B8H IP 

x0000000 

SADEN 

00000000 
      

0B0H P3 

11111111 
       

0A8H IE 

00000000 

SADDR 

00000000 
      

0A0H P2 

11111111 
       

098H SCON 

00000000 

SBUF 

xxxxxxxx 
      

090H P1 

11111111 
       

088H TCON 

00000000 

TMOD 

00000000 

TL0 

00000000 

TL1 

00000000 

TH0 

00000000 

TH1 

00000000 
  

080H P0 

11111111 

SP 

00000111 

DPL 

00000000 

DPH 

00000000 
   

PCON 

00xx00000 
 

8.3  ʊʘʡʤʝʨ 2 

ʊʘʡʤʝʨ 2 ï ʵʪʦ 16-ʙʠʪʥʳʡ ʪʘʡʤʝʨ/ʩʯʝʪʯʠʢ, ʩʧʦʩʦʙʥʳʡ ʨʘʙʦʪʘʪʴ ʠ 

ʢʘʢ ʪʘʡʤʝʨ, ʠ ʢʘʢ ʩʯʝʪʯʠʢ ʩʦʙʳʪʠʡ. ɺʳʙʦʨ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʠʪʦʤ C/T2# ʚ 

SFR T2CON (ʪʘʙʣʠʮʘ 8.2). ʊʘʡʤʝʨ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʨʝ-

ʞʠʤʘʭ: ʨʝʞʠʤʝ ʟʘʭʚʘʪʘ (ʬʠʢʩʘʮʠʠ), ʨʝʞʠʤʝ ʘʚʪʦʧʝʨʝʟʘʛʨʫʟʢʠ (ʧʨʠ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʯʝʪʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʚʚʝʨʭ, ʪʘʢ ʠ ʚʥʠʟ, ʪ. ʝ. ʥʘ ʫʚʝʣʠʯʝʥʠʝ 
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ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ { TH2, TL2} ) ʠ ʚ ʨʝʞʠʤʝ ʛʝʥʝʨʘʪʦʨʘ ʩʢʦ-

ʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʚ ʙʦʜʘʭ. ʈʝʞʠʤʳ ʚʳʙʠʨʘʶʪʩʷ ʙʠʪʘʤʠ ʚ T2CON, ʢʘʢ ʧʦʢʘ-

ʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 8.3. 

 

ʊʘʙʣʠʮʘ 8.2 ï ʈʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ ʊʘʡʤʝʨʘ 2 T2CON 

ɹʠʪ ʆʙʦʟʥʘʯʝʥʠʝ ʌʫʥʢʮʠʷ 

1 2 3 

T2CON.7   TF2 ʌʣʘʛ ʧʝʨʝʧʦʣʥʝʥʠʷ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 2. ʉʙʨʦʩ ʝʛʦ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ  ʧʨʦʛʨʘʤʤʥʳʤ ʧʫʪʝʤ. ʌʣʘʛ  ʥʝ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ, ʝʩʣʠ ʣʠʙʦ RCLK ʣʠʙʦ TCLK ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʝʜʠ-

ʥʠʮʳ                     

T2CON.6   EXF2 ɺʥʝʰʥʠʡ ʬʣʘʛ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 2. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ  

ʟʘʱʝʣʢʠʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʘʡʤʝʨʥʳʭ  ʨʝʛʠʩʪʨʘʭ  ʠʣʠ 

ʧʨʠ  ʧʝʨʝʟʘʛʨʫʟʢʝ, ʧʨʦʠʩʭʦʜʷʱʠʭ  ʧʦʜ  ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʝʨʝʭʦʜʘ ʠʟ 1 ʚ 0 ʥʘ ʚʳʚʦʜʝ ʈ1.1 ʠ ʧʨʠ ɽʍɽN2 = 1. 

ʉʙʨʘʩʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʥʳʤ ʧʫʪʝʤ. ʇʨʠ ʨʘʟʨʝ-

ʰʝʥʥʦʤ ʧʨʝʨʳʚʘʥʠʠ ʦʪ ʊʘʡʤʝʨʘ 2 ʚʳʟʳʚʘʝʪ ʧʦʜʧʨʦ-

ʛʨʘʤʤʫ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʷ (ʝʩʣʠ ʙʠʪ T2MOD.0 = 0). 

T2CON.5   RCLK ɺʳʙʦʨ ʊʘʡʤʝʨʘ 2 ʜʣʷ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʧʨʠʝʤ-

ʥʠʢʘ ʚ ʨʝʞʠʤʘʭ 1 ʠ 3. ʇʨʠ  RCLK = 1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʊʘʡ-

ʤʝʨ 2, ʠʥʘʯʝ ï ʊʘʡʤʝʨ 1 

T2CON.4   TCLK ɺʳʙʦʨ ʊʘʡʤʝʨʘ 2 ʜʣʷ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʧʝʨʝʜʘʪ-

ʯʠʢʘ ʚ ʨʝʞʠʤʘʭ 1 ʠ 3. ʇʨʠ  TCLK = 1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʊʘʡ-

ʤʝʨ 2, ʠʥʘʯʝ ï ʊʘʡʤʝʨ 1 

T2CON.3 EXEN2 ʈʘʟʨʝʰʝʥʠʝ  ʨʘʙʦʪʳ  ʦʪ  ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ. ʇʨʠ 

EXEN2 = 1 ʧʝʨʝʧʘʜ  ʠʟ 1 ʚ 0 ʥʘ ʚʭʦʜʝ ʈ1.1 ʚʳʟʳʚʘʝʪ ʟʘ-

ʱʝʣʢʠʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ  ʠʣʠ ʧʝʨʝʟʘʛʨʫʟʢʫ ʪʘʡʤʝ-

ʨʘ/ʩʯʝʪʯʠʢʘ 2. ʇʨʠ EXEN2 = 0 ʪʘʡʤʝʨ/ʩʯʝʪʯʠʢ ʠʛʥʦʨʠ-

ʨʫʝʪ ʩʠʛʥʘʣʳ ʥʘ ʚʭʦʜʝ ʈ1.1 

T2CON.2 TR2 ɿʘʧʫʩʢ/ʦʩʪʘʥʦʚʢʘ ʊʘʡʤʝʨʘ 2. TR2 = 1 ʟʘʧʫʩʢʘʝʪ ʪʘʡ-

ʤʝʨ/ʩʯʝʪʯʠʢ 2 

T2CON.1   C/T2# ɹʠʪ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ  ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 2. ʇʨʠ 

ʫʩʪʘʥʦʚʢʝ ʙʠʪʘ ʚ 1 ʪʘʡʤʝʨ/ʩʯʝʪʯʠʢ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ 

ʩʯʝʪʯʠʢ ʧʝʨʝʧʘʜʦʚ ʠʟ 1 ʚ 0 ʥʘ ʚʭʦʜʝ ʈ1.0. ʇʨʠ ʫʩʪʘʥʦʚʢʝ 

ʙʠʪʘ ʚ 0 ʨʘʙʦʪʘʝʪ ʪʘʡʤʝʨ 

T2CON.0   CP/RL2#  ɺʳʙʦʨ  ʟʘʭʚʘʪʘ/ʧʝʨʝʟʘʛʨʫʟʢʠ. ɽʩʣʠ ʙʠʪ ʫʩʪʘʥʦʚʣʝʥ ʚ 1, 

ʪʦ ʧʨʠ EXEN2 = 1 ʧʝʨʝʧʘʜ ʠʟ 1 ʚ 0 ʥʘ  ʈ1.1 ʚʳʟʦʚʝʪ ʬʠʢ-

ʩʘʮʠʶ ʩʦʜʝʨʞʠʤʦʛʦ TL2, TH2 ʚ RCAP2L, RCAP2H. ʇʨʠ 

ʥʫʣʝʚʦʤ ʙʠʪʝ ʪʘʡʤʝʨ/ʩʯʝʪʯʠʢ ʨʘʙʦʪʘʝʪ  ʚ ʨʝʞʠʤʝ ʘʚʪʦ-

ʧʝʨʝʟʘʛʨʫʟʢʠ ʧʨʠ ʧʝʨʝʧʦʣʥʝʥʠʠ ʩʯʝʪʯʠʢʘ ʠʣʠ ʧʨʠ ʦʙʥʘ-

ʨʫʞʝʥʠʠ ʧʝʨʝʧʘʜʘ ʠʟ 1 ʚ 0 ʥʘ  ʈ1.1  (ʧʦʩʣʝʜʥʝʝ ʧʨʠ 

EXEN2 = 1) 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʨʠ ʩʙʨʦʩʝ ʚʩʝ ʙʠʪʳ ʨʝʛʠʩʪʨʘ T2CON ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ 0. 
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ʊʘʙʣʠʮʘ 8.3 ï ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʊʘʡʤʝʨʘ 2 

RCLK  ʠ  TCLK CP/RL2# TR2 ʈʝʞʠʤ 

0      ʠ      0 0 1 16-ʙʠʪʥʳʡ ʪʘʡʤʝʨ-ʩʯʝʪʯʠʢ ʩ ʧʝʨʝʟʘʛʨʫʟʢʦʡ 

0      ʠ      0 1 1 16-ʙʠʪʥʳʡ ʪʘʡʤʝʨ-ʩʯʝʪʯʠʢ ʩ ʟʘʭʚʘʪʦʤ ʪʝʢʫʱʝʛʦ 

ʟʥʘʯʝʥʠʷ 

1    ʠʣʠ    1 ʍ 1 ɻʝʥʝʨʘʪʦʨ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʛʦ ʧʦʨʪʘ 

ʍ ʍ 0 ʊʘʡʤʝʨ 2 ʚʳʢʣʶʯʝʥ 

 

ʊʘʡʤʝʨ 2 ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 8-ʙʠʪʥʳʭ ʨʝʛʠʩʪʨʦʚ TH2 ʠ TL2, ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ 16-ʨʘʟʨʷʜʥʳʡ ʨʝʛʠʩʪʨ,  ʠ ʫʧʨʘʚʣʷʶʱʝʡ ʣʦʛʠʢʠ. 

ɺ ʨʝʞʠʤʝ ʪʘʡʤʝʨʘ ʝʛʦ 16-ʨʘʟʨʷʜʥʳʡ ʨʝʛʠʩʪʨ { TH2, TL2}  ʠʥʢʨʝ-

ʤʝʥʪʠʨʫʝʪʩʷ ʚ ʢʘʞʜʦʤ ʤʘʰʠʥʥʦʤ ʮʠʢʣʝ. ʊʘʢ ʢʘʢ ʢʘʞʜʳʡ ʤʘʰʠʥʥʳʡ ʮʠʢʣ 

ʩʦʩʪʦʠʪ ʠʟ 12 ʧʝʨʠʦʜʦʚ ʢʦʣʝʙʘʥʠʡ, ʩʢʦʨʦʩʪʴ ʩʯʝʪʘ ʨʘʚʥʘ 1/12 ʯʘʩʪʦʪʳ ʛʝ-

ʥʝʨʘʪʦʨʘ. ʇʦ ʩʫʪʠ ʜʝʣʘ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʩʯʝʪ ʪʘʡʤʝʨʦʤ ʚʳ-

ʧʦʣʥʝʥʥʳʭ ʤʘʰʠʥʥʳʭ ʮʠʢʣʦʚ. 

ɺ ʨʝʞʠʤʝ ʩʯʝʪʯʠʢʘ ʨʝʛʠʩʪʨ ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʧʝʨʝʧʘʜ 

ʠʟ 1 ʚ 0 ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʢʦʥʪʘʢʪʝ ʚʥʝʰʥʝʛʦ ʚʚʦʜʘ ʈ1.0 (ʚʭʦʜ ʊ2). ɺ 

ʵʪʦʤ ʨʝʞʠʤʝ ʚʥʝʰʥʠʡ ʚʚʦʜ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚ ʤʦʤʝʥʪ S5P2 ʢʘʞʜʦʛʦ ʤʘ-

ʰʠʥʥʦʛʦ ʮʠʢʣʘ. ʂʦʛʜʘ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʝʜʠʥʠʯʥʦʛʦ ʫʨʦʚʥʷ ʚ 

ʦʜʥʦʤ ʮʠʢʣʝ ʠ ʥʫʣʝʚʦʛʦ ʚ ʩʣʝʜʫʶʱʝʤ, ʩʦʜʝʨʞʠʤʦʝ ʩʯʝʪʯʠʢʘ ʠʥʢʨʝʤʝʥ-

ʪʠʨʫʝʪʩʷ.  

8.3.1  ʈʝʞʠʤ ʟʘʭʚʘʪʘ (ʬʠʢʩʘʮʠʠ) 

ɺ ʨʝʞʠʤʝ ʟʘʭʚʘʪʘ ʝʩʪʴ ʜʚʘ ʧʦʜʨʝʞʠʤʘ, ʚʳʙʠʨʘʝʤʳʭ ʙʠʪʦʤ EXEN2 

ʚ T2CON. ɽʩʣʠ EXEN2 = 0, ʪʦ ʊʘʡʤʝʨ 2 ï ʵʪʦ 16-ʙʠʪʥʳʡ ʪʘʡʤʝʨ ʠʣʠ 

ʩʯʝʪʯʠʢ, ʧʨʠ ʧʝʨʝʧʦʣʥʝʥʠʠ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʠʪ TF2 ʚ T2CON. 

ɹʠʪʦʤ C/T2# ʚʳʙʠʨʘʝʪʩʷ ʨʝʞʠʤ ʪʘʡʤʝʨʘ ʠʣʠ ʩʯʝʪʯʠʢʘ (ʩʤ. ʪʘʙʣʠʮʫ 8.2). 

ɹʠʪ  TF2 ʟʘʪʝʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʳʟʦʚʘ ʧʨʝʨʳʚʘʥʠʷ. ɽʩʣʠ 

EXEN2 = 1, ʪʦ ʊʘʡʤʝʨ 2 ʧʨʦʜʦʣʞʘʝʪ ʜʝʣʘʪʴ ʪʦ ʞʝ ʩʘʤʦʝ, ʥʦ ʩ ʪʝʤ ʜʦʧʦʣ-

ʥʝʥʠʝʤ, ʯʪʦ ʧʝʨʝʧʘʜ ʠʟ 1 ʚ 0 ʥʘ ʚʥʝʰʥʝʤ ʚʚʦʜʝ ʈ1.1 (ʩʠʛʥʘʣ ʊ2ɽʍ) ʚʳʟr-

ʚʘʝʪ ʟʘʭʚʘʪ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ TH2 ʠ TL2 ʚ RCAP2H ʠ RCAP2L ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʧʝʨʝʧʘʜ ʚʳʟʳʚʘʝʪ ʫʩʪʘʥʦʚʢʫ ʚ 1 ʙʠʪʘ EXF2 ʚ 
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T2CON. ɹʠʪ EXF2, ʢʘʢ ʠ TF2, ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʨʝʨʳʚʘʥʠʝ. ʈʘʙʦʪʘ ʊʘʡʤʝ-

ʨʘ 2 ʚ ʨʝʞʠʤʝ ʟʘʭʚʘʪʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 8.1. 

 

 

ʈʠʩʫʥʦʢ 8.1 ï ʈʘʙʦʪʘ ʊʘʡʤʝʨʘ 2 ʚ ʨʝʞʠʤʝ ʟʘʭʚʘʪʘ (ʬʠʢʩʘʮʠʠ) 

 

8.3.2 ʈʝʞʠʤ ʘʚʪʦʧʝʨʝʟʘʛʨʫʟʢʠ  

ɽʩʣʠ ʊʘʡʤʝʨ 2 ï ʚ ʨʝʞʠʤʝ 16-ʙʠʪʥʦʛʦ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ ʩ ʘʚʪʦʧʝ-

ʨʝʟʘʛʨʫʟʢʦʡ, ʪʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥ ʥʘ ʩʯʝʪ ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ (ʫʚʝʣʠʯʝ-

ʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʨʝʛʠʩʪʨʦʚ TL2, TH2). ʕʪʦʪ ʨʝʞʠʤ ʚʳ-

ʟʳʚʘʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʚ 1 ʙʠʪʘ DCEN (Down Counter Enable), ʨʘʩʧʦʣʦʞʝʥ-

ʥʦʛʦ ʚ T2MOD (ʩʤ. ʪʘʙʣʠʮʫ 8.4). ʇʨʠ ʩʙʨʦʩʝ ʙʠʪ DCEN ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʚ 0, ʪʘʢ ʯʪʦ ʊʘʡʤʝʨ 2 ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʯʠʪʘʝʪ ʚʚʝʨʭ. ʂʦʛʜʘ DCEN ʫʩʪʘʥʦʚ-

ʣʝʥ, ʊʘʡʤʝʨ 2 ʤʦʞʝʪ ʩʯʠʪʘʪʴ ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ 

ʥʘ ʚʳʚʦʜʝ ʈ1.1 (ʊ2ɽʍ). ʈʘʙʦʪʘ ʊʘʡʤʝʨʘ 2 ʚ ʨʝʞʠʤʝ ʘʚʪʦʧʝʨʝʟʘʛʨʫʟʢʠ ʧʦ-

ʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 8.2. 

 

 

 

ʈʠʩʫʥʦʢ 8.2 ï ʈʘʙʦʪʘ ʊʘʡʤʝʨʘ 2 ʚ ʨʝʞʠʤʝ ʘʚʪʦʧʝʨʝʟʘʛʨʫʟʢʠ 
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 ʊʘʙʣʠʮʘ 8.4 ï ʈʝʛʠʩʪʨ ʨʝʞʠʤʘ ʊʘʡʤʝʨʘ 2 T2MOD 

ɹʠʪ ʆʙʦʟʥʘʯʝʥʠʝ ʌʫʥʢʮʠʷ 

T2MOD.7 - ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

T2MOD.6 - ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

T2MOD.5 - ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

T2MOD.4 - ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

T2MOD.3 - ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

T2MOD.2 - ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

T2MOD.1 T2OE ɹʠʪ ʨʘʟʨʝʰʝʥʠʷ ʚʳʜʘʯʠ ʩʠʛʥʘʣʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ 

ʯʘʩʪʦʪʳ ʦʪ ʊʘʡʤʝʨʘ 2 ʥʘ ʚʳʚʦʜ P1.0 

T2MOD.0 DCEN ɹʠʪ ʨʘʟʨʝʰʝʥʠʷ ʩʯʝʪʘ ʊʘʡʤʝʨʘ 2 ʚ ʨʝʞʠʤʝ ʘʚʪʦʧʝ-

ʨʝʟʘʛʨʫʟʢʠ. ʇʨʠ DCEN = 1 ʩʯʝʪ ʨʘʟʨʝʰʝʥ ʚ ʧʨʷʤʦʤ 

ʠ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 

ʩʠʛʥʘʣʘ (T2EX) ʥʘ ʚʳʚʦʜʝ ʈ1.1, ʧʨʠ DCEN = 0 ʩʯʝʪ 

ʪʦʣʴʢʦ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʇʨʠʤʝʯʘʥʠʝ ï ɹʠʪʳ ʨʝʛʠʩʪʨʘ T2MOD ʥʝ ʘʜʨʝʩʫʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʤʘʥ-

ʜʘʤʠ ʨʘʙʦʪʳ ʩ ʙʠʪʘʤʠ. ʇʦ ʩʙʨʦʩʫ T2MOD.0 ʠ T2MOD.1 ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ 0,  ʟʥʘ-

ʯʝʥʠʝ ʦʩʪʘʣʴʥʳʭ ʙʠʪ ʥʝʦʧʨʝʜʝʣʝʥʦ. 

 

ʈʝʞʠʤ ʊʘʡʤʝʨʘ 2, ʩʯʠʪʘʶʱʝʛʦ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠ DCEN = 0. ɺ 

ʵʪʦʤ ʨʝʞʠʤʝ ʠʤʝʶʪʩʷ 2 ʧʦʜʨʝʞʠʤʘ, ʚʳʙʠʨʘʝʤʳʭ ʙʠʪʦʤ EXEN2 ʚ 

T2MOD. ɽʩʣʠ EXEN2 = 0, ʪʦ ʊʘʡʤʝʨ 2 ʩʯʠʪʘʝʪ ʚʚʝʨʭ ʜʦ 0FFFFH ʠ ʟʘʪʝʤ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚ 1 ʙʠʪ ʧʝʨʝʧʦʣʥʝʥʠʷ TF2. ʇʝʨʝʧʦʣʥʝʥʠʝ ʚʳʟʳʚʘʝʪ ʪʘʢʞʝ 

ʧʝʨʝʟʘʛʨʫʟʢʫ ʨʝʛʠʩʪʨʦʚ ʪʘʡʤʝʨʘ 16-ʙʠʪʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚ RCAP2H ʠ 

RCAP2L. ɿʥʘʯʝʥʠʷ RCAP2H ʠ RCAP2L ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʦʛʨʘʤʤʥʦ. ʇʨʠ EXEN2 = 1 ʧʦ ʧʝʨʝʧʘʜʫ ʠʟ 1 ʚ 0 ʥʘ ʚʭʦ-

ʜʝ T2EX  (ʚʳʚʦʜ  ʈ1.1)  ʠʣʠ ʧʨʠ ʧʝʨʝʧʦʣʥʝʥʠʠ ʚʢʣʶʯʘʝʪʩʷ 16-ʙʠʪʥʘʷ ʧʝ-

ʨʝʟʘʛʨʫʟʢʘ. ɹʠʪ TF2 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʧʦʣʥʝʥʠʠ ʊʘʡʤʝʨʘ 2, ʘ ʙʠʪ 

EXF2 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ  ʧʝʨʝʧʘʜʝ ʠʟ 1 ʚ 0 ʥʘ ʚʭʦʜʝ T2EX. ʕʪʠ ʙʠʪʳ 

ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʧʨʝʨʳʚʘʥʠʝ ʊʘʡʤʝʨʘ 2, ʝʩʣʠ ʧʨʝʨʳʚʘʥʠʝ ʨʘʟʨʝʰʝʥʦ. 

ʋʩʪʘʥʦʚʢʘ ʙʠʪʘ DCEN ʚ 1 ʧʝʨʝʚʦʜʠʪ ʊʘʡʤʝʨ 2 ʚ ʨʝʞʠʤ ʩʯʝʪʘ ʚ 

ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʨʝʞʠʤʝ ʘʚʪʦʧʝʨʝʟʘʛʨʫʟʢʠ. ɺ ʵʪʦʤ ʨʝ-

ʞʠʤʝ ʚʳʚʦʜ ʈ1.1 (ʩʠʛʥʘʣ T2EX) ʫʧʨʘʚʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʯʝʪʘ. ɽʜʠʥʠʯ-

ʥʳʡ ʫʨʦʚʝʥʴ ʥʘ ʈ1.1 (ʩʠʛʥʘʣ T2EX) ʟʘʩʪʘʚʣʷʝʪ ʊʘʡʤʝʨ 2 ʩʯʠʪʘʪʴ ʚ ʧʨʷ-
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ʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʊʘʡʤʝʨ ʧʝʨʝʧʦʣʥʷʝʪʩʷ ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʟʥʘʯʝʥʠʷ 

0FFFFH ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚ 1 ʙʠʪ TF2. ʕʪʦ ʧʝʨʝʧʦʣʥʝʥʠʝ ʪʘʢʞʝ ʚʳʟʦʚʝʪ 

ʧʝʨʝʟʘʛʨʫʟʢʫ 16-ʙʠʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟ RCAP2H ʠ RCAP2L ʚ ʨʝʛʠʩʪʨʳ 

ʪʘʡʤʝʨʘ TH2 ʠ TL2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʥʫʣʝʚʦʤ ʫʨʦʚʥʝ ʥʘ  ʈ1.1 ʩʯʝʪ 

ʠʜʝʪ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʟʥʘʯʝʥʠʷ, ʟʘʥʝʩʝʥʥʦʛʦ ʚ 

ʨʝʛʠʩʪʨʳ  RCAP2H ʠ RCAP2L, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʬʣʘʛ ʧʨʝʨʳʚʘʥʠʷ TF2 ʠ 

ʦʩʫʝɦʩʪʚʣʷʝʪʩʷ ʧʝʨʝʟʘʛʨʫʟʢʘ ʨʝʛʠʩʪʨʦʚ TH2 ʠ TL2 16-ʨʘʟʨʷʜʥʳʤ ʟʥʘʯʝ-

ʥʠʝʤ 0FFFFH. 

8.3.3 ʈʝʞʠʤ ʩʠʛʥʘʣʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʳ 

ʋ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 1830ɺɽ32ʋ, 1830ɺɽ32ɸʋ, 1830ɺɽ52ʋ ʥʘ 

ʣʠʥʠʶ ʈ1.0 ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫ-

ʱʝʩʪʚʣʝʥ ʚʚrʦʜ ʩʠʛʥʘʣʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʯʘʩʪʦʪʳ ʠʟ ʊʘʡʤʝʨʘ 2 (ʚʳʭʦʜ 

ʊ2). ɼʣʷ ʵʪʦʛʦ ʙʠʪ C/T2# (T2CON.1) ʜʦʣʞʝʥ ʙʳʪʴ ʦʯʠʱʝʥ, ʘ ʙʠʪ T2OE 

(T2MOD.1) ʫʩʪʘʥʦʚʣʝʥ. ɹʠʪ TR2 (T2CON.2) ʟʘʧʫʩʢʘʝʪ ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪ 

ʊʘʡʤʝʨ 2. ʏʘʩʪʦʪʘ ʬʦʨʤʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʚʳʚʦʜʝ ʈ1.0 ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

FOUT = fʈɽɿ/[4 (65536 ï { RCAP2H, RCAP2L} )], 

ʛʜʝ fʈɽɿ ï ʯʘʩʪʦʪʘ ʨʝʟʦʥʘʥʩʘ ʢʚʘʨʮʝʚʦʛʦ ʨʝʟʦʥʘʪʦʨʘ ʠʣʠ ʯʘʩʪʦʪʘ ʚʥʝʰʥʝʛʦ 

ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ. ʈʘʙʦʪʘ ʊʘʡʤʝʨʘ 2 ʚ ʨʝʞʠʤʝ ʩʠʛʥʘʣʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ 

ʯʘʩʪʦʪʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 8.3. 
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ʈʠʩʫʥʦʢ 8.3 ï ʈʘʙʦʪʘ ʊʘʡʤʝʨʘ 2 ʚ ʨʝʞʠʤʝ ʩʠʛʥʘʣʘ ʧʨʦʛʨʘʤʤʠʨʫʝ-

ʤʦʡ ʯʘʩʪʦʪʳ 

 

8.3.4 ʈʝʞʠʤ ʟʘʜʘʶʱʝʛʦ ʛʝʥʝʨʘʪʦʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ 

ɺ ʨʝʞʠʤʝ ʟʘʜʘʶʱʝʛʦ ʛʝʥʝʨʘʪʦʨʘ (ʙʠʪʳ RCLK=1 ʠʣʠ TCLK=1 ʨʝ-

ʛʠʩʪʨʘ  T2CON) ʧʨʠʝʤʥʠʢ ʠʣʠ ʧʝʨʝʜʘʪʯʠʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʪʘʢ-

ʪʠʨʫʶʪʩʷ ʩʠʥʭʨʦʠʤʧʫʣʴʩʘʤʠ, ʬʦʨʤʠʨʫʝʤʳʤʠ ʧʨʠ ʧʝʨʝʧʦʣʥʝʥʠʠ ʩʯʝʪʥʦ-

ʛʦ 16-ʨʘʟʨʷʜʥʦʛʦ ʨʝʛʠʩʪʨʘ ʊʘʡʤʝʨʘ 2 (ʨʠʩʫʥʦʢ 8.4). ʇʨʠ C/T2# = 0 ʩʢʦ-

ʨʦʩʪʴ ʨʘʙʦʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ (ʯʘʩʪʦʪʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ) ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

f1,3 = fʈɽɿ/[32 (65536 ï { RCAP2H, RCAP2L} )]. 

ɿʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʦʚ  RCAP2H, RCAP2L ʜʣʷ ʥʫʞʥʦʡ ʯʘʩʪʦʪʳ ʩʠʥ-

ʭʨʦʥʠʟʘʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

{RCAP2H, RCAP2L}  = 65536 ï fʈɽɿ/(32 f1,3). 
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ʈʠʩʫʥʦʢ 8.4 ï ʈʘʙʦʪʘ ʊʘʡʤʝʨʘ 2 ʚ ʨʝʞʠʤʝ ʟʘʜʘʶʱʝʛʦ ʛʝʥʝʨʘʪʦʨʘ 

 

8.4  ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʤʘʩʩʠʚ ʩʯʝʪʯʠʢʦʚ PCA  

ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʙʣʦʢʘ ʈʉɸ (programmable counter array ï ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʤʘʩʩʠʚ ʩʯʝʪ-

ʯʠʢʦʚ). ʕʪʦ ʙʣʦʢ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟ-

ʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʩʯʝʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʧʨʠ ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ. ɺ ʪʘʙʣʠʮʝ 8.1 ʧʨʠʚʝʜʸʥ ʥʘʙʦʨ 

ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ɹʣʦʢ ʈʉɸ ʩʦʩʪʦʠʪ 

ʠʟ 16-ʨʘʟʨʷʜʥʦʛʦ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ ʠ ʧʷʪʠ 16-ʨʘʟʨʷʜʥʳʭ ʤʦʜʫʣʝʡ ʬʠʢ-

ʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʩʠʤʚʦʣ x ʚ ʦʙʦʟʥʘʯʝʥʠʷʭ ʨʝʛʠʩʪʨʦʚ ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʦʪ 0 ʜʦ 4. ʊʘʡʤʝʨ/ʩʯʝʪʯʠʢ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʨʝ-

ʤʝʥʥʦʡ ʙʘʟʳ ʠ ʩʯʝʪʯʠʢʦʤ ʩʦʙʳʪʠʡ, ʟʥʘʯʝʥʠʷ ʝʛʦ ʪʝʢʫʱʝʛʦ ʦʪʩʯʝʪʘ ʧʝʨʝ-

ʜʘʶʪʩʷ ʚ ʤʦʜʫʣʠ ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ. ʉʯʝʪʥʳʡ ʨʝʛʠʩʪʨ ʪʘʡʤʝ-

ʨʘ/ʩʯʝʪʯʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʧʘʨʳ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ CH-CL, ʘ 

ʟʥʘʯʝʥʠʷ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʤʦʜʫʣʷʤʠ, ʭʨʘʥʷʪʩʷ ʚ ʧʷʪʠ ʧʘʨʘʭ ʨʝʛʠʩʪʨʦʚ 

CCAPxH/CCAPxL. ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʠ ʨʝʞʠʤʘʤʠ ʪʘʡʤʝʨʘ/ʩʯʝʪʯʠʢʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʨʝʛʠʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ CMOD (ʨʝ-

ʛʠʩʪʨ ʨʝʞʠʤʘ) ʠ CCON (ʨʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ). ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʤʦʜʫʣʝʡ 

ʬʠʢʩʘʮʠʠ-ʩʨʘʚʥʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʷʪʴʶ ʨʝʛʠʩʪʨʘʤʠ CCAPMx. ʌʦʨʤʘ-
























































