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ɿʘ ʘʚʪʦʨʘ 

 

ɼʀʄʆ ʇɽʊʂʆɺ ʟʘʚʲʨʰʚʘ ʊʝʭʥʠʯʝʩʢʠʷ 

ʋʥʠʚʝʨʩʠʪʝʪ ʚ ɻʘʙʨʦʚʦ ʧʨʝʟ 2001ʛ. ʀʤʘ 

ʤʘʛʠʩʪʲʨʩʢʘ ʩʪʝʧʝʥ ʧʦ  ʩʧʝʮʠʘʣʥʦʩʪʪʘ 

Ăʂʦʤʫʥʠʢʘʮʠʦʥʥʘ ʊʝʭʥʠʢʘ ʠ 

ʊʝʭʥʦʣʦʛʠʠñ. ɿʘʧʦʯʚʘ ʢʘʨʠʝʨʘʪʘ ʩʠ ʢʘʪʦ 

ʩʝʨʚʠʟʝʥ ʠʥʞʝʥʝʨ ʥʘ ʘʫʜʠʦ-ʚʠʜʝʦ 

ʪʝʭʥʠʢʘ. ʇʦ-ʢʲʩʥʦ ʨʘʙʦʪʠ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ 

ʚ ʙʝʣʛʠʡʩʢʘʪʘ ʬʠʨʤʘ Ăʄʝʣʝʢʩʠʩñ ʢʘʪʦ 

ʧʨʠʣʦʞʝʥ ʠʥʞʝʥʝʨ. ʇʨʝʟ ʮʷʣʦʪʦ ʪʦʚʘ ʚʨʝʤʝ ʩʝ ʟʘʥʠʤʘʚʘ ʩ 

ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. 

ʇʦʥʘʩʪʦʷʱʝʤ ʨʘʙʦʪʠ ʢʘʪʦ ʉ-ʧʨʦʛʨʘʤʠʩʪ ʚ ʥʝʤʩʢʘʪʘ 

ʢʦʤʧʘʥʠʷ ʂʆʉʊɸʃ, ʟʘʥʠʤʘʚʘʱʘ ʩʝ ʩ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ 

ʝʣʝʢʪʨʦʥʥʠ ʤʦʜʫʣʠ ʟʘ ʘʚʪʦʤʦʙʠʣʠ. 

 

 

ʆʪ ʘʚʪʦʨʘ 

 

ʃʠʧʩʘʪʘ ʥʘ ʧʦʜʦʙʥʘ ʣʠʪʝʨʘʪʫʨʘ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʧʘʟʘʨ ʤʝ 

ʤʦʪʠʚʠʨʘ ʜʘ ʩʲʟʜʘʤ ʪʘʟʠ ʢʥʠʛʘ. ʂʘʪʦ ʥʘʯʠʥʘʝʱʠ  

ʧʨʦʛʨʘʤʠʩʪʠ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʚʝʨʦʷʪʥʦ ʩʪʝ ʩʝ ʩʙʣʲʩʢʘʣʠ 

ʩ ʚʲʧʨʦʩʠʪʝ "ʆʪʢʲʜʝ ʜʘ ʟʘʧʦʯʥʘ?", "ʂʦʷ  ʢʥʠʛʘ  ʝ  ʧʦʜʭʦʜʷʱʘ  

ʟʘ  ʤʝʥ?". ʉʲʟʜʘʜʦʭ ʪʘʟʠ ʢʥʠʛʘ ʢʘʪʦ ʦʪʛʦʚʦʨ ʥʘ ʪʝʟʠ ʚʲʧʨʦʩʠ, 

ʟʘ ʜʘ ʩʧʝʩʪʷ  ʥʘ  ʥʘʯʠʥʘʝʱʠʪʝ ʣʫʪʘʥʝʪʦ  ʚ  ʪʲʨʩʝʥʝ  ʥʘ 

ʧʨʘʚʠʣʥʠʷ  ʧʲʪ.  ʅʘʜʷʚʘʤ  ʩʝ,  ʯʝ  ʩʲʤ  ʫʩʧʷʣ  ʜʘ  ʧʦʩʪʠʛʥʘ  

ʜʦ  ʛʦʣʷʤʘ  ʩʪʝʧʝʥ ʮʝʣʪʘ  ʩʠ.  ʄʦʞʝ  ʜʘ  ʠʟʧʨʘʱʘʪʝ  ɺʘʰʠʪʝ  

ʚʲʧʨʦʩʠ  ʠ  ʟʘʙʝʣʝʞʢʠ  ʥʘ dimope@abv.bg. 
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ʇʨʝʜʛʦʚʦʨ 

 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʤʠʢʨʦʝʣʝʢʪʨʦʥʠʢʘʪʘ ʜʦʚʝʜʝ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ 

"ʠʥʪʝʣʠʛʝʥʪʥʠ" ʠʥʪʝʛʨʘʣʥʠ ʩʭʝʤʠ, ʥʘʨʝʯʝʥʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʝ ʤʘʣʲʢ ʢʦʤʧʶʪʲʨ, 

ʩʲʙʨʘʥ ʚ ʝʜʠʥ ʢʦʨʧʫʩ ʠ ʩ ʦʛʨʘʥʠʯʝʥʠ ʨʝʩʫʨʩʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʝʜʠʥ ʧʝʨʩʦʥʘʣʝʥ ʢʦʤʧʶʪʲʨ.  

 

    
 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚʲʚ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ 

ʞʠʚʦʪʘ. ʇʦʯʪʠ ʚʩʠʯʢʠ ʩʲʚʨʝʤʝʥʥʠ ʝʣʝʢʪʨʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ 

ʠʟʧʦʣʟʚʘʪ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʦʪ ʤʘʣʢʠ ʜʦʤʘʢʠʥʩʢʠ ʫʨʝʜʠ ʜʦ 

ʧʝʯʢʠ, ʭʣʘʜʠʣʥʠʮʠ ʠ ʪ.ʥ. ɺʩʠʯʢʠ ʩʲʚʨʝʤʝʥʥʠ ʘʚʪʦʤʦʙʠʣʠ 

ʩʲʜʲʨʞʘʪ ʨʝʜʠʮʘ ʝʣʝʢʪʨʦʥʥʠ ʤʦʜʫʣʠ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ.  

 
 

ʊʝʨʤʠʥʲʪ "ʠʥʪʝʣʠʛʝʥʪʝʥ" ʝ ʤʝʪʘʬʦʨʠʯʝʥ, ʪʲʡ ʢʘʪʦ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʪʘʢʲʚ ʩʘʤʦ ʢʦʛʘʪʦ ʩʝ 

ʧʨʦʛʨʘʤʠʨʘ ʜʘ ʚʲʨʰʠ ʦʧʨʝʜʝʣʝʥʘ ʟʘʜʘʯʘ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ 
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ʪʦʡ ʝ ʧʨʦʩʪʦ ʝʜʥʘ ʙʝʟʧʦʣʝʟʥʘ ʠʥʪʝʛʨʘʣʥʘ ʩʭʝʤʘ. ɽʟʠʢʲʪ, 

ʢʦʡʪʦ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʨʘʟʙʠʨʘʪ, ʩʝ ʥʘʨʠʯʘ ʤʘʰʠʥʝʥ 

ʝʟʠʢ. ʊʦʡ ʝ ʥʘʙʦʨ ʦʪ ʤʘʰʠʥʥʠ ʠʥʩʪʨʫʢʮʠʠ. ɽʜʥʘ ʤʘʰʠʥʥʘ 

ʠʥʩʪʨʫʢʮʠʷ ʝ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʝʜʠʥʠʮʠ (1) ʠ ʥʫʣʠ (0).  

ɼʠʨʝʢʪʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʘʰʠʥʥʠ ʠʥʩʪʨʫʢʮʠʠ ʦʪ 

ʧʨʦʛʨʘʤʠʩʪʠʪʝ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘ ʝ ʤʥʦʛʦ ʪʨʫʜʝʥ ʠ 

ʙʘʚʝʥ ʧʨʦʮʝʩ. ɿʘ ʫʣʝʩʥʝʥʠʝ ʥʘ ʧʨʦʛʨʘʤʠʩʪʠʪʝ ʥʘʙʦʨʲʪ ʦʪ 

ʤʘʰʠʥʥʠ ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʝʜʠʥ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʩʝ ʟʘʤʝʥʷ ʩ 

ʧʩʝʚʜʦ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʠʪʦ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʧʦ-ʣʝʩʥʠ ʟʘ 

ʨʘʟʙʠʨʘʥʝ ʠ ʟʘʧʦʤʥʷʥʝ ʦʪ ʯʦʚʝʢ ʩʠʤʚʦʣʠ. ʇʩʝʚʜʦ 

ʠʥʩʪʨʫʢʮʠʠʪʝ ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ ʘʩʝʤʙʣʝʨʥʠ ʠʥʩʪʨʫʢʮʠʠ. ʊʝ 

ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ ʤʘʰʠʥʥʠ ʠʥʩʪʨʫʢʮʠʠ ʯʨʝʟ ʩʧʝʮʠʘʣʥʘ 

ʧʨʦʛʨʘʤʘ, ʥʘʨʝʯʝʥʘ ɸʩʝʤʙʣʝʨ. ʈʘʟʣʠʯʥʠʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʠʤʘʪ ʨʘʟʣʠʯʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʨʘʟʣʠʯʝʥ ʥʘʙʦʨ ʦʪ ʤʘʰʠʥʥʠ 

(ʩʲʦʪʚʝʪʥʦ ʠ ʘʩʝʤʙʣʝʨʥʠ) ʠʥʩʪʨʫʢʮʠʠ. ʅʘʧʨʠʤʝʨ PIC 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʠʤʘʪ ʩʚʦʡ ʥʘʙʦʨ ʦʪ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʡʪʦ 

ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʥʘʙʦʨʘ ʠʥʩʪʨʫʢʮʠʠ ʥʘ AVR 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʥʷʤʘ ʫʥʠʚʝʨʩʘʣʝʥ 

ʘʩʝʤʙʣʝʨʝʥ ʝʟʠʢ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʘʢʦ ʠʩʢʘʪʝ ʜʘ 

ʧʨʝʭʚʲʨʣʠʪʝ ʧʨʦʛʨʘʤʘ, ʧʠʩʘʥʘ ʥʘ ʘʩʝʤʙʣʝʨʝʥ ʝʟʠʢ ʟʘ ʝʜʠʥ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ - ʚʲʨʭʫ ʜʨʫʛ, ʱʝ ʪʨʷʙʚʘ ʜʘ ʷ ʧʨʝʥʘʧʠʰʝʪʝ 

ʥʘʥʦʚʦ, ʢʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʘʩʝʤʙʣʝʨʥʠʪʝ ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʚʪʦʨʠʷ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. ʊʦʚʘ ʝ ʠ ʝʜʠʥ ʦʪ ʛʦʣʝʤʠʪʝ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ 

ʘʩʝʤʙʣʝʨʥʠʷ ʝʟʠʢ.  ʆʩʚʝʥ ʪʦʚʘ ʧʠʩʘʥʝʪʦ ʥʘ ʘʩʝʤʙʣʝʨʝʥ ʝʟʠʢ 

ʠʟʠʩʢʚʘ ʤʥʦʛʦ ʜʦʙʨʦ ʧʦʟʥʘʚʘʥʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʉʲʱʦ ʪʘʢʘ, ʚʲʧʨʝʢʠ ʯʝ ʘʩʝʤʙʣʝʨʥʠʪʝ 

ʠʥʩʪʨʫʢʮʠʠ ʩʘ ʧʦ-ʨʘʟʙʠʨʘʝʤʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʤʘʰʠʥʥʠʪʝ, 

ʥʘʫʯʘʚʘʥʝʪʦ ʠ ʧʦʤʥʝʥʝʪʦ ʠʤ ʩʲʱʦ ʝ ʛʦʣʷʤʦ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ. ʊʝʟʠ ʥʝʜʦʩʪʘʪʲʮʠ ʜʘʚʘʪ ʪʣʘʩʲʢ ʚ 

ʪʲʨʩʝʥʝʪʦ ʥʘ ʜʨʫʛʠ ʤʝʪʦʜʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦ-ʛʦʣʝʤʠ ʠ ʧʦ-

ʩʣʦʞʥʠ ʧʨʦʛʨʘʤʠ. ʊʘʢʘ ʩʝ ʧʦʷʚʷʚʘʪ ʝʟʠʮʠ ʦʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ 

ʢʘʢʲʚʪʦ ʝ ʝʟʠʢʲʪ ʉ. ɽʟʠʢʲʪ ʉ ʧʨʝʜʦʩʪʘʚʷ ʝʜʥʦ ʘʙʩʪʨʘʢʪʥʦ 

ʥʠʚʦ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʢʦʝʪʦ ʥʝ ʟʘʚʠʩʠ (ʠʣʠ ʧʦʥʝ ʚ ʧʦ-

ʛʦʣʷʤʘʪʘ ʩʠ ʯʘʩʪ) ʦʪ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʟʘ ʢʦʡʪʦ ʩʝ ʧʠʰʝ 

ʧʨʦʛʨʘʤʘʪʘ. ʀʤʝʥʥʦ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʝʟʠʢʲʪ ʉ ʦʩʪʘʚʘ ʥʝʟʘʤʝʥʠʤ, ʘ ʪʦʚʘ ʚʦʜʠ ʠ ʜʦ ʥʫʞʜʘ ʦʪ ʉ-

ʧʨʦʛʨʘʤʠʩʪʠ. 
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ʊʘʟʠ ʢʥʠʛʘ ʝ ʪʨʝʪʘʪʘ ʦʪ ʧʦʨʝʜʠʮʘ ʢʥʠʛʠ, ʢʦʠʪʦ ʱʝ ɺʠ ʜʘʜʘʪ 

ʧʲʣʥʘ  ʠʥʬʦʨʤʘʮʠʷ ʚ ʤʘʢʩʠʤʘʣʥʦ ʜʦʩʪʲʧʝʥ ʚʠʜ, ʢʦʷʪʦ ʝ 

ʥʝʦʙʭʦʜʠʤʘ, ʟʘ ʜʘ ʩʝ ʥʘʫʯʠʪʝ ʜʘ ʧʨʦʛʨʘʤʠʨʘʪʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʥʘ ʝʟʠʢʘ ʉ. ʇʨʦʮʝʩʲʪ ʚʢʣʶʯʚʘ  ʪʨʠ ʩʪʲʧʢʠ. 

ʇʲʨʚʘʪʘ ʩʪʲʧʢʘ ʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʝʪʝ ʩ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʝʟʠʢʘ ʉ. 

ɿʘ ʪʘʟʠ ʮʝʣ ʝ ʧʨʝʜʚʠʜʝʥʘ ʢʥʠʛʘʪʘ ĂANSI C. ʂʫʨʩ ʟʘ 

ʥʘʯʠʥʘʝʱʠò. 

 

ʊʷ ʩʝ ʬʦʢʫʩʠʨʘ ʚʲʨʭʫ ʙʘʟʦʚʠʪʝ ʟʥʘʥʠʷ 

ʩʚʲʨʟʘʥʠ ʩ ʝʟʠʢʘ ʉ. ʆʩʚʝʥ, ʯʝ ʱʝ 

ʧʨʠʜʦʙʠʝʪʝ ʜʦʙʨʠ ʧʦʟʥʘʥʠʷ ʟʘ ʩʪʨʫʢʪʫʨʘʪʘ 

ʥʘ ʝʟʠʢʘ ʱʝ ʨʘʟʙʝʨʝʪʝ ʠ ʢʘʢ ʪʦʡ 

ʬʫʥʢʮʠʦʥʠʨʘ. ɿʘ ʤʘʢʩʠʤʘʣʥʦ ʫʣʝʩʥʝʥʠʝ 

ʥʘ ʘʙʩʦʣʶʪʥʦ ʥʘʯʠʥʘʝʱʠʪʝ ʉ-

ʧʨʦʛʨʘʤʠʩʪʠ ʝ ʜʦʙʘʚʝʥʘ ʠ ʧʨʝʜʚʘʨʠʪʝʣʥʘ 

ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʨʘʟʙʠʨʘʥʝʪʦ 

ʥʘ ʦʧʠʩʘʥʠʷ ʤʘʪʝʨʠʘʣ. ʂʥʠʛʘʪʘ ʨʘʟʛʣʝʞʜʘ 

ʧʦʯʪʠ ʚʩʠʯʢʠ ʘʩʧʝʢʪʠ ʥʘ ʝʟʠʢʘ ʉ, ʥʦ ʥʝ 

ʚʣʠʟʘ ʚ ʜʲʣʙʦʢʠ ʜʝʪʘʡʣʠ, ʢʦʠʪʦ ʙʠʭʘ ʟʘʪʨʫʜʥʠʣʠ 

ʥʘʯʠʥʘʝʱʠʷ ʧʨʦʛʨʘʤʠʩʪ.  

 

ʇʨʝʜʚʠʜʝʥʘ ʝ ʚʪʦʨʘ ʢʥʠʛʘ ĂANSI C. ʇʲʣʝʥ ʉʧʨʘʚʦʯʥʠʢò, 

ʢʦʷʪʦ ʨʘʟʛʣʝʞʜʘ ʜʝʪʘʡʣʥʦ ʝʟʠʢʘ ʉ ʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʩʧʨʘʚʦʯʥʠʢ ʜʦʨʠ ʦʪ ʦʧʠʪʥʠ ʧʨʦʛʨʘʤʠʩʪʠ.  

 

ʇʨʦʯʠʪʘʡʢʠ ʢʥʠʛʘʪʘ ĂANSI C. ʇʲʣʝʥ 

ʩʧʨʘʚʦʯʥʠʢò, ɺʠʝ ʱʝ ʩʪʘʥʝʪʝ ʠʩʪʠʥʩʢʠ ʉ 

ʝʢʩʧʝʨʪʠ. 

 

ʉʣʝʜ ʢʘʪʦ ʫʩʚʦʠʪʝ ʝʟʠʢʘ ʉ, ʚʪʦʨʘʪʘ ʩʪʲʧʢʘ 

ʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʝʪʝ ʩ ʫʩʪʨʦʡʩʪʚʦʪʦ ʠ 

ʧʨʠʥʮʠʧʘ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʝʜʠʥ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. ʊʦʚʘ ʝ ʠ ʮʝʣʪʘ ʥʘ 

ʥʘʩʪʦʷʱʘʪʘ ʢʥʠʛʘ. 

 

ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ ʩʝ ʫʯʠ ʥʘʡ-ʚʝʯʝ ʩ ʧʨʘʢʪʠʢʘ. ʊʦʚʘ ʝ ʠ ʪʨʝʪʘʪʘ 

ʩʪʲʧʢʘ. ɿʘ ʮʝʣʪʘ ʝ ʧʨʝʜʚʠʜʝʥʘ ʯʝʪʚʲʨʪʘ ʢʥʠʛʘ 
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Ăʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʥʘ ʝʟʠʢʘ ʉò, ʢʦʷʪʦ 

ʩʲʜʲʨʞʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʨʠ. ʊʷ ʢʦʤʙʠʥʠʨʘ ʥʘʫʯʝʥʦʪʦ ʦʪ 

ʧʨʝʜʭʦʜʥʠʪʝ ʜʚʝ ʩʪʲʧʢʠ ʠ ʱʝ ɺʠ ʜʘʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʟʥʘʥʠʷ 

ʟʘ ʩʦʬʪʫʝʨʥʠʪʝ ʠ ʭʘʨʜʫʝʨʥʠ ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʠ ʧʨʠ 

ʥʘʧʠʩʚʘʥʝʪʦ, ʪʝʩʪʚʘʥʝʪʦ ʠ ʜʝʙʲʛʚʘʥʝʪʦ (ʦʪʢʨʠʚʘʥʝʪʦ ʠ 

ʢʦʨʠʛʠʨʘʥʝʪʦ ʥʘ ʛʨʝʰʢʠ) ʥʘ ʉ ʢʦʜ, ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʦʥʢʨʝʪʝʥ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ.  

 

ʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʥʘ ʝʟʠʢʘ ʉ

 

 
 

 

ɿʘ ʢʦʛʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʪʘʟʠ ʢʥʠʛʘ 

 

ʊʘʟʠ ʢʥʠʛʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʦʩʥʦʚʥʦ ʟʘ ʭʦʨʘ, ʢʦʠʪʦ ʠʩʢʘʪ ʜʘ 

ʩʝ ʟʘʥʠʤʘʚʘʪ ʩ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. ʊʷ ʝ 

ʧʦʜʛʦʪʚʝʥʘ ʪʘʢʘ, ʯʝ ʜʘ ɺʠ ʟʘʧʦʟʥʘʝ ʩ ʚʩʠʯʢʠ ʙʘʟʦʚʠ ʧʦʥʷʪʠʷ 

ʠ ʪʝʨʤʠʥʠ, ʢʦʠʪʦ ʱʝ ʩʘ ɺʠ ʥʝʦʙʭʦʜʠʤʠ ʧʨʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ 

ʫʩʪʨʦʡʩʪʚʦʪʦ ʠʤ. ʂʥʠʛʘʪʘ ʱʝ ʙʲʜʝ ʠ ʧʦʣʝʟʥʘ ʟʘ ʚʩʝʢʠ 

ʝʣʝʢʪʨʦʥʝʥ ʠʥʞʝʥʝʨ, ʢʦʡʪʦ ʠʩʢʘ ʜʘ ʩʝ ʟʘʧʦʟʥʘʝ ʩ 

ʫʩʪʨʦʡʩʪʚʦʪʦ ʠ ʧʨʠʥʮʠʧʘ ʥʘ ʨʘʙʦʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. 

ɸʢʦ ʥʝ ʩʪʝ ʩʝ ʟʘʥʠʤʘʚʘʣʠ ʜʦʩʝʛʘ ʩ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠ ʥʝ ʟʥʘʝʪʝ ʦʪʢʲʜʝ ʜʘ ʟʘʧʦʯʥʝʪʝ, ʪʘʟʠ 

ʢʥʠʛʘ ʝ ʪʦʯʥʦ ʟʘ ɺʘʩ. ʂʥʠʛʘʪʘ ʥʷʤʘ ʜʘ ɺʠ ʥʘʧʨʘʚʠ 

ʧʨʦʛʨʘʤʠʩʪʠ, ʥʦ ʱʝ ɺʠ ʜʘʜʝ ʚʩʠʯʢʠ ʥʝʦʙʭʦʜʠʤʠ ʙʘʟʦʚʠ 

ʟʥʘʥʠʷ, ʢʦʠʪʦ ʱʝ ʩʘ ɺʠ ʥʝʦʙʭʦʜʠʤʠ ʧʨʠ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. 

ʂʥʠʛʘʪʘ ʝ ʚ ʧʨʦʮʝʩ 

ʥʘ ʨʘʟʨʘʙʦʪʢʘ. 



  

 

20 

ʂʘʢ ʝ ʦʨʛʘʥʠʟʠʨʘʥʘ ʢʥʠʛʘʪʘ 

 

ʂʥʠʛʘʪʘ ʝ ʦʨʛʘʥʠʟʠʨʘʥʘ ʚ ʯʝʪʠʨʠ ʯʘʩʪʠ: 

 

ʏʘʩʪ I ɺʠ ʟʘʧʦʟʥʘʚʘ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʟʥʘʥʠʷ, ʢʦʠʪʦ ʱʝ ʩʘ 

ɺʠ ʥʝʦʙʭʦʜʠʤʠ ʧʨʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʠ 

ʧʨʠʥʮʠʧʘ ʥʘ ʨʘʙʦʪʘ ʥʘ ʝʜʠʥ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʪʘʟʠ ʢʥʠʛʘ. ʊʝʟʠ ʟʥʘʥʠʷ ʚʢʣʶʯʚʘʪ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʥʘʯʠʥʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʯʠʩʣʘʪʘ ʚ ʨʘʟʣʠʯʥʠ ʙʨʦʡʥʠ ʩʠʩʪʝʤʠ (ʜʚʦʠʯʥʘ, ʜʝʩʝʪʠʯʥʘ, 

ʰʝʩʪʥʘʜʝʩʝʪʠʯʥʘ), ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʘʨʠʪʤʝʪʠʢʘʪʘ ʚ ʜʚʦʠʯʥʘ 

ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ (ʮʠʬʨʦʚʘ ʘʨʠʪʤʝʪʠʢʘ). 

 

ʏʘʩʪ II ʨʘʟʛʣʝʞʜʘ ʛʨʘʜʠʚʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. 

 

ʏʘʩʪ III ʨʘʟʛʣʝʞʜʘ ʙʘʟʦʚʠʪʝ ʘʨʭʠʪʝʢʪʫʨʠ, ʧʦ ʢʦʠʪʦ ʩʝ 

ʠʟʛʨʘʞʜʘʪ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʠ ʦʧʠʩʚʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ 

ʝʜʠʥ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. 

 

ʏʘʩʪ IV ʱʝ ɺʠ ʟʘʧʦʟʥʘʝ ʩ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʘʩʝʤʙʣʝʨʝʥ 

ʝʟʠʢ ʥʘ ʙʘʟʘʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ZF083ɸ, ʯʘʩʪ ʦʪ ʩʝʨʠʷʪʘ 

Z8 Encore! ʥʘ ʢʦʤʧʘʥʠʷʪʘ ZiLOG . ʑʝ ʠʟʧʦʣʟʚʘʤ ʨʘʟʚʦʡʥʠʷ 

ʢʦʤʧʣʝʢʪ Z8F083A0128ZCOG, ʢʦʡʪʦ ʚʢʣʶʯʚʘ ʨʘʟʚʦʡʥʘ 

ʧʣʘʪʢʘ, ʜʝʙʲʛʝʨ ʠ ʜʠʩʢ ʩ ʨʘʟʚʦʡʥʘʪʘ ʩʨʝʜʘ. ʎʝʣʪʘ ʝ ʜʘ 

ʧʨʠʜʦʙʠʝʪʝ ʨʝʘʣʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʠ ʥʘʯʠʥʘ ʥʘ 

ʨʘʙʦʪʘ ʥʘ ʝʜʠʥ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ.  

 

ʇʨʠʯʠʥʘʪʘ ʜʘ ʠʟʙʝʨʘ ʪʦʟʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʝ ʥʝʛʦʚʘʪʘ 

ʧʨʦʩʪʦʪʘ, ʝʚʪʠʥʠ ʩʦʬʪʫʝʨʥʠ ʠ ʭʘʨʜʫʝʨʥʠ ʧʨʦʛʨʘʤʥʠ 

ʩʨʝʜʩʪʚʘ. ʈʘʟʚʦʡʥʘʪʘ ʩʨʝʜʘ Zilog Developer Studio II 

ʦʩʠʛʫʨʷʚʘ ʪʝʢʩʪʦʚ ʨʝʜʘʢʪʦʨ, ʘʩʝʤʙʣʝʨ ʠ ʉ ʢʦʤʧʠʣʘʪʦʨ, ʠ ʝ 

ʥʘʧʲʣʥʦ ʙʝʟʧʣʘʪʥʘ, ʠʟʢʣʶʯʠʪʝʣʥʦ ʦʧʨʦʩʪʝʥʘ ʠ ʣʝʩʥʘ ʟʘ 

ʨʘʙʦʪʘ. ɼʝʙʲʛʝʨʲʪ USB Smart Cable ʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 40-45 

ʝʚʨʦ, ʢʦʝʪʦ ʝ ʥʘʧʲʣʥʦ ʧʨʠʝʤʣʠʚʘ ʮʝʥʘ. ɺʩʠʯʢʠ ʪʝʟʠ ʥʝʱʘ 

ʧʨʘʚʷʪ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʦʪ ʩʝʨʠʷʪʘ Z8 Encore! 

http://www.zilog.com/index.php?option=com_product&task=dev_tool_mpn&id=63&BL=1&familyId=5&mpn=Z8F083ASH020SG&Device=Z8F083A&puqs=b3B0aW9uPWNvbV9wcm9kdWN0JnRhc2s9cHJvZHVjdCZidXNpbmVzc0xpbmU9MSZpZD0yJnBhcmVudF9pZD0yJkl0ZW1pZD01Ng==&rootpage=&scrollmpn=
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ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʦʜʭʦʜʷʱʠ ʟʘ ʥʘʯʠʥʘʝʱʠʪʝ. ʀʜʝʷʪʘ ʤʠ ʝ ʜʘ 

ʦʪʜʝʣʠʪʝ ʢʦʣʢʦʪʦ ʩʝ ʤʦʞʝ ʧʦ-ʤʘʣʢʦ ʚʨʝʤʝ ʚ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ 

ʢʦʥʢʨʝʪʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʨʘʟʚʦʡʥʠʪʝ ʡ ʩʨʝʜʩʪʚʘ ʠ ʜʘ ʩʝ 

ʢʦʥʮʝʥʪʨʠʨʘʪʝ ʚʲʨʭʫ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʙʘʟʦʚʠʪʝ ʧʨʠʥʮʠʧʠ. 

ɼʦʙʨʦʪʦ ʧʦʟʥʘʚʘʥʝ ʥʘ ʪʝʟʠ ʧʨʠʥʮʠʧʠ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʧʦ-

ʣʝʩʥʦ ʦʨʠʝʥʪʠʨʘʥʝ ʚ ʨʘʟʣʠʯʥʠʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʥʠ 

ʘʨʭʠʪʝʢʪʫʨʠ.  

 

 

ʂʘʢ ʜʘ ʯʝʪʝʪʝ ʪʘʟʠ ʢʥʠʛʘ 

 

ɸʢʦ ʩʪʝ ʘʙʩʦʣʶʪʥʦ ʥʘʯʠʥʘʝʱ, ʱʝ ʪʨʷʙʚʘ ʜʘ ʧʨʦʯʝʪʝʪʝ ʮʷʣʘʪʘ 

ʢʥʠʛʘ ʦʪʥʘʯʘʣʦ ʜʦʢʨʘʡ ʚʥʠʤʘʪʝʣʥʦ. ɸʢʦ ʩʪʝ ʯʝʣʠ ʢʥʠʛʘʪʘ 

ĂANSI C. ʂʫʨʩ ʟʘ ʥʘʯʠʥʘʝʱʠò, ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʏʘʩʪ I ʱʝ ɺʠ 

ʝ ʧʦʟʥʘʪʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʝ ʜʦʙʘʚʝʥ ʥʦʚ ʤʘʪʝʨʠʘʣ, ʢʦʡʪʦ ʱʝ 

ʨʘʟʰʠʨʠ ʧʦʟʥʘʥʠʷʪʘ ɺʠ. ɸʢʦ ʩʪʝ ʥʘ "ʪʠ" ʩ ʮʠʬʨʦʚʘʪʘ 

ʝʣʝʢʪʨʦʥʠʢʘ, ʤʦʞʝ ʜʠʨʝʢʪʥʦ ʜʘ ʧʨʝʤʠʥʝʪʝ ʢʲʤ ʏʘʩʪ III ʠ IV.  
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ʏʘʩʪ I 

ɺʲʚʝʜʝʥʠʝ ʚ 
ʮʠʬʨʦʚʘʪʘ ʝʣʝʢʪʨʦʥʠʢʘ 
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1 ʇʨʦʮʝʩʦʨʠ, ʤʠʢʨʦʧʨʦʮʝʩʦʨʠ, 
ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠ ʤʠʢʨʦʢʦʤʧʶʪʨʠ 

 

ʂʦʛʘʪʦ ʟʘʧʦʯʥʝʪʝ ʜʘ ʩʝ ʟʘʥʠʤʘʚʘʪʝ ʩ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʱʝ ʩʝ ʩʙʣʲʩʢʘʪʝ ʩ ʪʝʨʤʠʥʠ ʢʘʪʦ ʧʨʦʮʝʩʦʨ, 

ʤʠʢʨʦʧʨʦʮʝʩʦʨ, ʤʠʢʨʦʢʦʤʧʶʪʲʨ ʠ ʨʘʟʙʠʨʘ ʩʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. ʏʝʩʪʦ ʪʝʟʠ ʪʝʨʤʠʥʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ 

ʝʢʚʠʚʘʣʝʥʪʥʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʪʝ ʦʙʦʟʥʘʯʘʚʘʪ ʨʘʟʣʠʯʥʠ ʥʝʱʘ. 

ɺ ʪʘʟʠ ʛʣʘʚʘ ʱʝ ʥʘʧʨʘʚʷ ʢʨʘʪʲʢ ʧʨʝʛʣʝʜ ʢʘʢʚʦ ʦʟʥʘʯʘʚʘ 

ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʪʝʟʠ ʪʝʨʤʠʥʠ. 

 

1) ʇʨʦʮʝʩʦʨ (CPU - Central Processor Unit) 

 

ʇʨʦʮʝʩʦʨʲʪ ʝ Ăʤʦʟʲʢʘò ʥʘ ʝʜʥʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ. ʊʦʚʘ ʝ 

ʛʣʘʚʥʠʷʪ ʢʦʤʧʦʥʝʥʪ, ʢʦʡʪʦ ʫʧʨʘʚʣʷʚʘ ʨʘʙʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. 

ʇʨʦʮʝʩʦʨʲʪ ʩʘʤ ʧʦ ʩʝʙʝ ʩʠ ʥʝ ʩʲʱʝʩʪʚʫʚʘ ʬʠʟʠʯʝʩʢʠ 

ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʢʘʪʦ ʝʣʝʢʪʨʦʥʝʥ ʢʦʤʧʦʥʝʥʪ. ʉʲʱʦ ʪʘʢʘ 

ʧʨʦʮʝʩʦʨʲʪ ʥʝ ʝ ʟʘʚʲʨʰʝʥʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ, ʘ ʩʘʤʦ ʯʘʩʪ 

ʦʪ ʥʝʷ. 

 

 
ʌʠʛ. 1 ʇʨʦʮʝʩʦʨ 
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2) ʄʠʢʨʦʧʨʦʮʝʩʦʨ 

 

ʄʠʢʨʦʧʨʦʮʝʩʦʨʲʪ ʝ ʧʨʦʮʝʩʦʨ, ʟʘʪʚʦʨʝʥ ʚ ʠʥʪʝʛʨʘʣʥʘ ʩʭʝʤʘ. 

ʂʘʟʘʥʦ ʩ ʜʨʫʛʠ ʜʫʤʠ ʤʠʢʨʦʧʨʦʮʝʩʦʨʲʪ ʝ ʬʠʟʠʯʝʩʢʘ 

ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʦʨ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʝʣʝʢʪʨʦʥʝʥ 

ʢʦʤʧʦʥʝʥʪ. ʄʠʢʨʦʧʨʦʮʝʩʦʨʲʪ ʩʲʱʦ ʥʝ ʝ ʟʘʚʲʨʰʝʥʘ 

ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ, ʘ ʝ ʩʘʤʦ ʯʘʩʪ ʦʪ ʥʝʷ. 

 

 
 

ʌʠʛ. 2 ʄʠʢʨʦʧʨʦʮʝʩʦʨ 
 

3) ʄʠʢʨʦʢʦʤʧʶʪʲʨ 

 

ʄʠʢʨʦʢʦʤʧʶʪʲʨʲʪ ʝ ʤʠʢʨʦʧʨʦʮʝʩʦʨ ʩʲʩ ʩʚʲʨʟʘʥʠ ʢʲʤ ʥʝʛʦ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʝʣʝʢʪʨʦʥʥʠ ʢʦʤʧʦʥʝʥʪʠ (ʧʘʤʝʪʠ, ʛʝʥʝʨʘʪʦʨ ʥʘ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ, ʧʦʨʪʦʚʝ ʠ ʜʨ.), ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 

ʝʜʥʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ. ʂʘʟʘʥʦ ʩ ʜʨʫʛʠ ʜʫʤʠ 

ʤʠʢʨʦʢʦʤʧʶʪʲʨʲʪ ʝ ʚʝʯʝ ʟʘʚʲʨʰʝʥʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ. 

 

ʊʝʨʤʠʥʲʪ Ăʤʠʢʨʦʢʦʤʧʶʪʲʨò ʠʜʚʘ ʦʪ ʬʘʢʪʘ, ʯʝ ʜʘʜʝʥʘ 
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ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ ʠʟʧʦʣʟʚʘ ʤʠʢʨʦʧʨʦʮʝʩʦʨ. ʆʪ ʪʘʟʠ 

ʛʣʝʜʥʘ ʪʦʯʢʘ ʧʝʨʩʦʥʘʣʥʠʷʪ ʢʦʤʧʶʪʲʨ ʩʲʱʦ ʩʝ ʷʚʷʚʘ 

ʤʠʢʨʦʢʦʤʧʶʪʲʨ. 

 

 
 

ʌʠʛ. 3 ʇʝʨʩʦʥʘʣʝʥ ʢʦʤʧʶʪʲʨ 
 

4) ʄʠʢʨʦʢʦʥʪʨʦʣʝʨ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʝ ʤʠʢʨʦʢʦʤʧʶʪʲʨ ʟʘʪʚʦʨʝʥ ʚ ʝʜʠʥʠʯʥʘ 

ʠʥʪʝʛʨʘʣʥʘ ʩʭʝʤʘ, ʪ.ʝ. . ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʩʲʱʦ ʝ ʟʘʚʲʨʰʝʥʘ 

ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ.  

 

 
 

ʌʠʛ. 4 ʄʠʢʨʦʢʦʥʪʨʦʣʝʨ 
 

ʌʘʢʪʲʪ, ʯʝ ʚʩʠʯʢʠ ʢʦʤʧʦʥʝʥʪʠ ʩʘ ʩʲʙʨʘʥʠ ʚ ʝʜʠʥ ʯʠʧ, 

ʦʟʥʘʯʘʚʘ, ʯʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʝ ʩ ʧʦ-ʦʛʨʘʥʠʯʝʥʠ ʨʝʩʫʨʩʠ ʠ 

ʚʲʟʤʦʞʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʝʜʠʥ ʤʠʢʨʦʢʦʤʧʶʪʲʨ. 

Ports Eeprom 

Timer  

D/A 

Converter 

 ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 
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2 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ 
ʢʦʤʧʶʪʨʠʪʝ 

 

ʅʘʡ-ʦʙʱʦʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘ ʢʦʤʧʶʪʲʨ ʝ ʝʣʝʢʪʨʦʥʥʦ 

ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʚʲʚʝʞʜʘʥʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʠʟʚʝʞʜʘʥʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ, ʩʲʩʪʦʷʱʦ ʩʝ ʦʪ ʜʚʘ ʥʝʨʘʟʜʝʣʥʠ ʢʦʤʧʦʥʝʥʪʘ: 

ʭʘʨʜʫʝʨ ʠ ʩʦʬʪʫʝʨ. ʍʘʨʜʫʝʨʲʪ ʚʢʣʶʯʚʘ ʚʩʠʯʢʠ ʝʣʝʢʪʨʦʥʥʠ 

ʝʣʝʤʝʥʪʠ, ʦʪ ʢʦʠʪʦ ʝ ʠʟʛʨʘʜʝʥ ʢʦʤʧʶʪʲʨʲʪ. ʉʦʬʪʫʝʨʲʪ ʝ 

ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ "ʢʘʟʚʘ" ʥʘ ʭʘʨʜʫʝʨʘ ʢʘʢ ʜʘ ʦʙʨʘʙʦʪʚʘ 

ʠʥʬʦʨʤʘʮʠʷʪʘ.  

 

 
 

ʌʠʛ. 5 ɻʣʘʚʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʢʦʤʧʶʪʲʨ 
 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʢʦʤʧʶʪʨʠ ʩʘ ʮʠʬʨʦʚʠ. ʅʝʟʘʚʠʩʠʤʦ ʢʘʢʚʘ 

ʠʥʬʦʨʤʘʮʠʷ ʠʩʢʘʤʝ ʜʘ ʦʙʨʘʙʦʪʠʤ, ʪʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʧʦʜʘʜʝʥʘ ʥʘ ʢʦʤʧʶʪʲʨʘ ʚ ʮʠʬʨʦʚ (ʜʚʦʠʯʝʥ) ʚʠʜ. ʎʠʬʨʦʚʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʝ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʢʦʤʙʠʥʘʮʠʠ ʩʘʤʦ ʦʪ ʜʚʝ 

ʩʪʦʡʥʦʩʪʠ: ʥʫʣʘ (0) ʠ ʝʜʠʥʠʮʘ (1). ʇʨʠʯʠʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷʪʘ 

ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʚ ʮʠʬʨʦʚ ʚʠʜ ʝ, ʯʝ ʪʝʟʠ ʜʚʝ ʩʪʦʡʥʦʩʪʠ ʩʝ 

ʨʝʘʣʠʟʠʨʘʪ ʦʪ ʝʣʝʢʪʨʦʥʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʤʥʦʛʦ ʣʝʩʥʦ ʩʘʤʦ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʜʚʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʠʛʥʘʣʘ:  ʅʘʧʨʠʤʝʨ 0V ʠ 5V 

(ʌʠʛ.6). 

 

ʊʲʡ ʢʘʪʦ ʩʪʦʡʥʦʩʪʠʪʝ 0 ʠ 1 ʩʘ ʘʙʩʪʨʘʢʪʥʠ ʧʦʥʷʪʠʷ, ʪʝ ʩʝ 

ʥʘʨʠʯʘʪ ʦʱʝ ʣʦʛʠʯʝʩʢʘ 0 ʠ ʣʦʛʠʯʝʩʢʘ 1. 

 

ʅʘʡ-ʤʘʣʢʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝ- 

ʉʦʬʪʫʝʨ ʍʘʨʜʫʝʨ 
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ʌʠʛ. 6 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ 0 ʠ 1 ʩ ʧʦʤʦʱʪʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʠʛʥʘʣʠ 
 

ʜʘʜʝ ʚ ʮʠʬʨʦʚ ʚʠʜ ʝ 0 ʠʣʠ 1 ʠ ʩʝ ʥʘʨʠʯʘ ʙʠʪ, ʪ.ʝ. . ʝʜʠʥ ʙʠʪ 

ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝ ʜʘ ʧʨʠʝʤʘ ʩʘʤʦ ʜʚʝ ʩʪʦʡʥʦʩʪʠ: 0 ʠʣʠ 1. 

 

ʌʠʛ.7 ʧʦʢʘʟʚʘ ʢʘʢ ʤʦʞʝʤ ʜʘ ʧʨʝʜʘʜʝʤ ʝʜʠʥ ʙʠʪ ʠʥʬʦʨʤʘʮʠʷ 

ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʨʦʚʦʜʥʠʢ. 

 

 
 

ʌʠʛ. 7 ʇʨʝʜʘʚʘʥʝ ʥʘ ʙʠʪ ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʨʦʚʦʜʥʠʢ 

  

ʂʦʛʘʪʦ ʧʦʜʘʜʝʤ ʥʘ ʧʨʦʚʦʜʥʠʢʘ ʥʘʧʨʝʞʝʥʠʝ 5V ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʢʣʶʯʝʪʦ, ʪʦʚʘ ʝ ʝʢʚʠʚʘʣʝʥʪʥʦ ʧʨʝʜʘʚʘʥʝ ʥʘ ʣʦʛ.1 ʧʦ ʥʝʛʦ. 

ʂʦʛʘʪʦ ʧʦʜʘʜʝʤ ʥʘ ʧʨʦʚʦʜʥʠʢʘ 0V, ʪʦʚʘ ʝ ʝʢʚʠʚʘʣʝʥʪʥʦ 

ʧʨʝʜʘʚʘʥʝ ʥʘ ʣʦʛ.0. 

 

ɿʘ ʜʘ ʧʨʝʜʩʪʘʚʠʤ ʧʦʚʝʯʝ ʮʠʬʨʦʚʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘʚʝʜʥʲʞ, ʱʝ 

ʪʨʷʙʚʘ ʜʘ ʠʟʧʦʣʟʚʘʤʝ ʥʷʢʦʣʢʦ ʙʠʪʘ ʚ ʧʘʨʘʣʝʣ, ʨʝʩʧʝʢʪʠʚʥʦ 

ʥʷʢʦʣʢʦ ʧʨʦʚʦʜʥʠʢʘ (ʌʠʛ.8).  

 

ʉʲʚʢʫʧʥʦʩʪʪʘ ʦʪ 8 ʙʠʪʘ ʩʝ ʥʘʨʠʯʘ ʙʘʡʪ. ɹʘʡʪʲʪ ʝ 

ʬʫʥʜʘʤʝʥʪʘʣʥʘ ʤʝʨʥʘ ʝʜʠʥʠʮʘ ʟʘ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʷ ʚ  

V 

0 V 
0

  

1

  

0

  

5 V 

V ï ɺʦʣʪ, ʤʝʨʥʘ ʝʜʠʥʠʮʘ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʥʘʧʨʝʞʝʥʠʝ 

 

0V  ʦʟʥʘʯʘʚʘ ʣʦʛʠʯʝʩʢʘ 0 

5V  ʦʟʥʘʯʘʚʘ ʣʦʛʠʯʝʩʢʘ 1 

0

  

0

  

1

  

1

  

+5V 

0V 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʨʦʚʦʜʥʠʢ 1 

0 
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ʌʠʛ. 8 ʇʨʝʜʘʚʘʥʝ ʥʘ 8 ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʨʦʚʦʜʥʠʮʠ 
 

ʮʠʬʨʦʚʘʪʘ ʝʣʝʢʪʨʦʥʠʢʘ. ʇʦ-ʜʦʣʫ ʩʘ ʜʘʜʝʥʠ ʤʝʨʥʠ ʝʜʠʥʠʮʠ ʠ 

ʦʟʥʘʯʝʥʠʷ, ʢʦʠʪʦ ʱʝ ʩʨʝʱʘʪʝ ʯʝʩʪʦ. 

 

1 ʙʠʪ       [1bit] 

1 ʙʘʡʪ         = 8 ʙʠʪʘ   [1B] 

1 ʢʠʣʦʙʘʡʪ = 1024 ʙʘʡʪʘ   [1kB] 

1 ʤʝʛʘʙʘʡʪ  = 1024 ʢʠʣʦʙʘʡʪʘ  [1MB] 

1 ʛʠʛʘʙʘʡʪ = 1024 ʤʝʛʘʙʘʡʪʘ  [1GB] 

1 ʪʝʨʘʙʘʡʪ = 1024 ʛʠʛʘʙʘʡʪʘ  [1TB] 

 

ɻʨʫʧʘ ʧʨʦʚʦʜʥʠʮʠ ʟʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʙʠʪʦʚʝ ʚ ʧʘʨʘʣʝʣ 

ʬʦʨʤʠʨʘʪ ʰʠʥʘ. ɹʨʦʷʪ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʚ ʰʠʥʘʪʘ ʦʧʨʝʜʝʣʷ 

ʢʦʣʢʦ ʙʠʪʦʚʘ ʝ ʪʷ. ʅʘʧʨʠʤʝʨ ʰʠʥʘ ʩ 8 ʧʨʦʚʦʜʥʠʢʘ ʩʝ ʥʘʨʠʯʘ 

8-ʙʠʪʦʚʘ ʰʠʥʘ. ɺʝʨʦʷʪʥʦ ʩʪʝ ʯʫʚʘʣʠ ʪʝʨʤʠʥʠʪʝ 8-ʙʠʪʦʚ, 16-

ʙʠʪʦʚ, 32-ʙʠʪʦʚ, ʘ ʥʘʧʦʩʣʝʜʲʢ ʠ 64-ʙʠʪʦʚ ʢʦʤʧʶʪʲʨ. ʊʦʚʘ ʝ 

ʪʦʯʥʦ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʰʠʥʘʪʘ, ʧʦ ʢʦʷʪʦ ʜʘʥʥʠʪʝ (ʙʠʪʦʚʝʪʝ) ʩʝ 

ʧʨʝʜʘʚʘʪ. ɻʦʣʝʤʠʥʘʪʘ ʥʘ ʰʠʥʘʪʘ ʟʘ ʜʘʥʥʠ ʦʧʨʝʜʝʣʷ ʠ 

ʢʦʣʠʯʝʩʪʚʦʪʦ ʙʠʪʦʚʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʙʨʘʙʦʪʚʘ ʥʘʚʝʜʥʲʞ 

ʦʪ ʢʦʤʧʶʪʲʨʘ. ʊʦʚʘ ʢʦʣʠʯʝʩʪʚʦ ʙʠʪʦʚʝ ʩʝ ʥʘʨʠʯʘ ʦʱʝ 

ʤʘʰʠʥʥʘ ʜʫʤʘ ʥʘ ʢʦʤʧʶʪʲʨʘ. 

 

ʇʨʝʜʠ ʜʘ ʧʨʦʜʲʣʞʠʤ ʥʘʧʨʝʜ, ʱʝ ɺʠ ʟʘʧʦʟʥʘʷ ʩ ʦʱʝ ʥʷʢʦʣʢʦ 

ʪʝʨʤʠʥʘ. ʅʘ ʩʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʝ ʧʦʢʘʟʘʥ ʝʜʠʥ ʙʘʡʪ ʩ 

ʚʩʠʯʢʠʪʝ 8 ʙʠʪʘ ʚ ʥʝʛʦ. ɺʩʝʢʠ ʙʠʪ ʩʠ ʠʤʘ ʥʦʤʝʨ. ʅʘʡ-

ʜʝʩʥʠʷʪ ʙʠʪ ʠʤʘ ʥʦʤʝʨ 0 ʠ ʩʝ ʥʘʨʠʯʘ ʥʘʡ-ʤʣʘʜʰʠ ʙʠʪ (LSB ï

Least Significant Bit) ʠʣʠ ʩʘʤʦ ʤʣʘʜʰʠ ʙʠʪ. ʅʘʡ-ʣʝʚʠʷʪ ʙʠʪ 

+5V 

0V 

1 

0

1 

0

1 

0

1 

1 

1 

1 

1 
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ʌʠʛ. 9 ɹʠʪʦʚʝ ʚ ʙʘʡʪ 
 

ʠʤʘ ʥʦʤʝʨ 7 ʠ ʩʝ ʥʘʨʠʯʘ ʥʘʡ-ʩʪʘʨʰʠ ʙʠʪ (MSB ïMost 

Significant Bit) ʠʣʠ ʩʘʤʦ ʩʪʘʨʰʠ ʙʠʪ. ʊʘʟʠ ʥʦʤʝʨʘʮʠʷ ʥʘ 

ʙʠʪʦʚʝʪʝ ʝ ʤʥʦʛʦ ʚʘʞʥʘ, ʪʲʡ ʢʘʪʦ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ 

ʧʨʝʜʘʚʘ ʚ ʜʘʜʝʥ ʙʠʪ, ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ, ʘʢʦ 

ʩʝ ʧʨʝʜʘʚʘ ʚ ʜʨʫʛ. ʅʘʧʨʠʤʝʨ ʙʘʡʪ ʩʲʩ ʩʪʦʡʥʦʩʪ 00000001 

ʦʟʥʘʯʘʚʘ ʨʘʟʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʙʘʡʪ ʩʲʩ ʩʪʦʡʥʦʩʪ 

ʥʘʧʨʠʤʝʨ 10000000.  ʉʲʚʢʫʧʥʦʩʪʪʘ ʦʪ 4 ʙʠʪʘ ʩʝ ʥʘʨʠʯʘ ʦʱʝ 

ʧʦʣʫʙʘʡʪ. ʄʣʘʜʰʠʪʝ ʯʝʪʠʨʠ ʙʠʪʘ (0õ3) ʚ ʙʘʡʪ ʩʝ ʥʘʨʠʯʘʪ 

ʦʱʝ ʤʣʘʜʰʠ ʧʦʣʫʙʘʡʪ, ʘ ʩʪʘʨʰʠʪʝ ʯʝʪʠʨʠ ʙʠʪʘ (4õ7) ï 

ʩʪʘʨʰʠ ʧʦʣʫʙʘʡʪ. 

 

ɺ ʩʣʝʜʚʘʱʘʪʘ ʛʣʘʚʘ ʱʝ ʨʘʟʙʝʨʝʪʝ ʢʘʢ ʪʦʯʥʦ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘ 

ʜʚʦʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ (ʜʚʦʠʯʥʠʪʝ ʯʠʩʣʘ), ʟʘʢʦʜʠʨʘʥʘ ʚ 

ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʙʠʪʘ. 

 

ɿʘ ʜʘ ʨʘʟʙʝʨʝʪʝ ʟʘʱʦ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʩ 

ʜʚʦʠʯʥʠ ʯʠʩʣʘ ʝ ʧʦ-ʣʝʩʥa ʠ ʫʜʦʙʥa ʟʘ ʦʙʨʘʙʦʪʢʘ ʦʪ ʭʘʨʜʫʝʨʘ 

ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʝʩʝʪʠʯʥʠʪʝ ʯʠʩʣʘ, ʩ ʢʦʠʪʦ ʩʤʝ ʩʚʠʢʥʘʣʠ ʜʘ 

ʨʘʙʦʪʠʤ ʚ ʝʞʝʜʥʝʚʠʝʪʦ, ʥʝʢʘ ʜʘ ʨʘʟʛʣʝʜʘʤʝ ʩʭʝʤʘ 

ʘʥʘʣʦʛʠʯʥʘ ʥʘ ʌʠʛ.7, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʜʘ ʛʝʥʝʨʠʨʘʤʝ ʚʩʠʯʢʠ 

ʜʝʩʝʪʠʯʥʠ ʮʠʬʨʠ. ɿʘ ʧʦ-ʣʝʩʥʦ ʱʝ ʠʟʧʦʣʟʚʘʤʝ ʠʟʪʦʯʥʠʢ ʥʘ 

ʥʘʧʨʝʞʝʥʠʝ 9V, ʩ ʢʦʡʪʦ ʤʦʞʝʤ ʜʘ ʛʝʥʝʨʠʨʘʤʝ ʚʩʠʯʢʠʪʝ 10 

ʜʝʩʝʪʠʯʥʠ ʮʠʬʨʠ 0õ9 ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʥʘʧʨʝʞʝʥʠʷ 0Võ9V. ɺ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʟʠʮʠʷʪʘ ʥʘ ʢʣʶʯʘ, ʧʦ ʧʨʦʚʦʜʥʠʢʘ ʤʦʛʘʪ ʜʘ 

ʩʝ ʧʨʝʜʘʜʘʪ ʜʝʩʝʪ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʜʝʩʝʪ 

ʨʘʟʣʠʯʥʠ ʥʘʧʨʝʞʝʥʠʷ. ʉʝʛʘ ʩʨʘʚʥʝʪʝ ʌʠʛ.10 ʩ ʌʠʛ.7. ɼʦʨʠ ʠ 

ʜʘ ʥʝ ʨʘʟʙʠʨʘʪʝ ʦʪ ʝʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ ʝʣʝʢʪʨʦʥʠʢʘ, ʙʠ ʪʨʷʙʚʘ- 

 

MSB 

 

LSB 

0 1 2 3 4 5 6 7 

ʤʣʘʜʰʠ ʧʦʣʫʙʘʡʪ ʩʪʘʨʰʠ ʧʦʣʫʙʘʡʪ 
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ʌʠʛ. 10 ʇʨʝʜʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ  ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʨʦʚʦʜʥʠʢ ʚ ʜʝʩʝʪʠʯʝʥ 

ʬʦʨʤʘʪ 
 

ʣʦ ʜʘ ʤʦʞʝ ʜʘ ʦʮʝʥʠʪʝ ʬʘʢʪʘ, ʯʝ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʌʠʛ.10 ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʝʣʝʤʝʥʪʠ ʙʠ ʙʠʣʘ ʜʦʩʪʘ ʧʦ-ʩʣʦʞʥʘ 

ʦʪ ʪʘʟʠ ʥʘ ʌʠʛ.7. 
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3 ɹʨʦʡʥʠ ʩʠʩʪʝʤʠ 

3.1 ɺʲʚʝʜʝʥʠʝ 

 

ʆʪ ʧʨʝʜʭʦʜʥʘʪʘ ʛʣʘʚʘ ʙʠ ʪʨʷʙʚʘʣʦ ʚʝʯʝ ʜʘ ʩʪʝ ʨʘʟʙʨʘʣʠ, ʯʝ 

"ʝʟʠʢʲʪ" ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʢʦʤʧʶʪʨʠ ʩʝ ʩʲʩʪʦʠ ʩʘʤʦ ʦʪ 

ʯʠʩʣʘ, ʢʦʠʪʦ ʩʘ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʥʫʣʠ ʠ ʝʜʠʥʠʮʠ. ʊʝʟʠ ʯʠʩʣʘ 

ʩʝ ʥʘʨʠʯʘʪ ʜʚʦʠʯʥʠ, ʪʲʡ ʢʘʪʦ ʩʝ ʠʟʛʨʘʞʜʘʪ ʩʘʤʦ ʩ ʧʦʤʦʱʪʘ 

ʥʘ ʪʝʟʠ ʜʚʝ ʮʠʬʨʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʩʘʤʦ ʥʘ ʜʚʘ ʩʠʤʚʦʣʘ (0 ʠ 1) 

ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʯʠʩʣʘ ʩʝ ʥʘʨʠʯʘ ʜʚʦʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ. 

ɹʨʦʡʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʯʠʩʣʘʪʘ ʚ ʝʞʝʜʥʝʚʠʝʪʦ 

ʥʘ ʭʦʨʘʪʘ ʩʝ ʥʘʨʠʯʘ ʜʝʩʝʪʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ. ʂʘʢʪʦ ʤʦʞʝ 

ʙʠ ʚʝʯʝ ʩʝ ʜʦʩʝʱʘʪʝ, ʪʷ ʩʝ ʥʘʨʠʯʘ ʪʘʢʘ, ʟʘʱʦʪʦ ʠʟʧʦʣʟʚʘ 10 

ʩʠʤʚʦʣʘ (0, 1, 2, 3, 4, 5, 6, 7, 8, 9) ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʚʩʷʢʘʢʚʠ 

ʯʠʩʣʘ. ʆʩʚʝʥ ʪʝʟʠ ʜʚʝ ʙʨʦʡʥʠ ʩʠʩʪʝʤʠ, ʚ ʢʦʤʧʶʪʲʨʥʘʪʘ 

ʪʝʭʥʠʢʘ ʩʝ ʠʟʧʦʣʟʚʘ ʰʠʨʦʢʦ ʦʱʝ ʝʜʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ï 

ʰʝʩʪʥʘʡʩʝʪʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ. ʊʷ ʠʟʧʦʣʟʚʘ 16 ʩʠʤʚʦʣʘ 

(0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F). 

 

ɹʨʦʷʪ ʥʘ ʩʠʤʚʦʣʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʝʜʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ, ʩʝ 

ʥʘʨʠʯʘ ʦʩʥʦʚʘ ʠʣʠ ʙʘʟʘ b (radix  ʠʣʠ base) ʥʘ ʙʨʦʡʥʘʪʘ 

ʩʠʩʪʝʤʘ. ɼʚʦʠʯʥʘʪʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʝ ʩ ʦʩʥʦʚʘ b = 2, 

ʜʝʩʝʪʠʯʥʘʪʘ ï b = 10, ʠ ʰʝʩʪʥʘʡʩʝʪʠʯʥʘʪʘ ï b = 16. 

 

ʇʦʟʠʮʠʷʪʘ ʥʘ ʚʩʷʢʘ ʮʠʬʨʘ ʚ ʝʜʥʦ ʯʠʩʣʦ (ʚʘʞʠ ʠ ʟʘ ʪʨʠʪʝ 

ʙʨʦʡʥʠ ʩʠʩʪʝʤʠ) ʠʤʘ ʧʘʨʘʤʝʪʲʨ, ʥʘʨʠʯʘʥ ʪʝʛʣʦ. ʅʘʡ-ʜʷʩʥʘʪʘ 

ʮʠʬʨʘ ʠʤʘ ʪʝʛʣʦ b0, ʩʣʝʜʚʘʱʘʪʘ ʮʠʬʨʘ ʚʣʷʚʦ ʦʪ ʥʝʷ ʠʤʘ 

ʪʝʛʣʦ b1 ʠ ʪ.ʥ. ʅʘʧʨʠʤʝʨ, ʘʢʦ ʠʤʘʤʝ ʝʜʥʦ ʯʝʪʠʨʠ ʮʠʬʨʝʥʦ 

ʯʠʩʣʦ d4d3d2d1, ʦʪʜʝʣʥʠʪʝ ʮʠʬʨʠ ʠʤʘʪ ʪʝʛʣʦ ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ 

ʧʦ-ʜʦʣʫ. 

 
 

ʀʟʙʨʦʝʥʠʪʝ ʙʨʦʡʥʠ ʩʠʩʪʝʤʠ ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ ʧʦʟʠʮʠʦʥʥʠ 

d4 
 

d3 
 

d2 d1 

b0 b1 b2 b3 
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ʙʨʦʡʥʠ ʩʠʩʪʝʤʠ, ʪʲʡ ʢʘʪʦ ʧʦʟʠʮʠʷʪʘ, ʚ ʢʦʷʪʦ ʩʝ ʥʘʤʠʨʘ 

ʜʘʜʝʥ ʩʠʤʚʦʣ ʦʧʨʝʜʝʣʷ ʥʝʛʦʚʘʪʘ ʩʪʦʡʥʦʩʪ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ 

ʜʘʜʝʥ ʩʠʤʚʦʣ ʚ ʝʜʥʦ ʯʠʩʣʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʯʠʩʣʠ ʢʘʪʦ ʩʝ 

ʫʤʥʦʞʠ ʩʠʤʚʦʣʘ ʧʦ ʥʝʛʦʚʦʪʦ ʪʝʛʣʦ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʝʜʥʦ 

ʯʠʩʣʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʨʘʟʝʥʘ ʚ ʜʝʩʝʪʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ 

ʯʨʝʟ ʩʫʤʘʪʘ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʩʠʤʚʦʣʠ. 

 

ʇʨʠʤʝʨ: 

 

d4d3d2d1  =  d1*b 0 + d2*b1 + d3*b2+ d4*b 3 

 

ʈʘʟʣʠʯʥʠʪʝ ʙʨʦʡʥʠ ʩʠʩʪʝʤʠ ʠʟʧʦʣʟʚʘʪ ʦʙʱʠ ʩʠʤʚʦʣʠ, ʢʦʝʪʦ 

ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʛʨʝʰʥʦ ʪʲʣʢʫʚʘʥʝ ʚ ʢʦʷ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʝ 

ʜʘʜʝʥʦ ʯʠʩʣʦ. ʂʦʛʘʪʦ ʝ ʚʲʟʤʦʞʥʘ ʪʘʢʘʚʘ ʩʠʪʫʘʮʠʷ, ʩʣʝʜ ʥʘʡ-

ʜʷʩʥʘʪʘ ʮʠʬʨʘ ʩʝ ʧʦʩʪʘʚʷ ʜʦʣʝʥ ʠʥʜʝʢʩ, ʢʦʡʪʦ ʫʢʘʟʚʘ ʚ ʢʦʷ 

ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʝ ʯʠʩʣʦʪʦ. 

 

ʇʨʠʤʝʨ: 

 

101010   - ʯʠʩʣʦʪʦ ʝ ʚ ʜʝʩʝʪʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ; 

10102   - ʯʠʩʣʦʪʦ ʝ ʚ ʜʚʦʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ; 

101016 - ʯʠʩʣʦʪʦ ʝ ʚ ʰʝʩʪʥʘʡʩʝʪʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ. 

 

 

3.2 ɼʝʩʝʪʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ 

 

ɼʝʩʝʪʠʯʥʘʪʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʠʟʧʦʣʟʚʘ 10 ʩʠʤʚʦʣʘ (0, 1, 2, 3, 

4, 5, 6, 7, 8, 9) ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʚʩʷʢʘʢʚʠ ʯʠʩʣʘ ʠ ʠʤʘ ʦʩʥʦʚʘ 

b = 10. ʉʲʦʪʚʝʪʥʦ ʪʝʛʣʦʚʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʩʘ 100, 101, 102 , 

103 , 104 , 105 , 106... 

 

ʇʨʠʤʝʨ: 

 

ɼʝʩʝʪʠʯʥʦʪʦ ʯʠʩʣʦ 1234 ʤʦʞʝ ʜʘ ʩʝ ʠʟʨʘʟʠ ʠ ʧʦ ʩʣʝʜʥʠʷ 

ʥʘʯʠʥ: 
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1234 = 4*100 + 3*101 + 2*102 + 1*103 = 4 + 30 + 200 + 1000 = 

1234 

 

ɺʲʧʨʝʢʠ ʯʝ ʪʦʚʘ ʝ ʙʨʦʡʥʘʪʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʧʦʟʥʘʚʘʤʝ ʜʦʙʨʝ, 

ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʢʘʢ ʩʪʘʚʘ ʜʝʩʝʪʠʯʥʦʪʦ ʙʨʦʝʥʝ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ 

ʱʝ ɺʠ ʧʦʤʦʛʥʝ ʜʘ ʨʘʟʙʝʨʝʪʝ ʢʘʢ ʩʝ ʠʟʚʲʨʰʚʘ ʙʨʦʝʥʝʪʦ ʠ ʚ 

ʜʨʫʛʠʪʝ ʙʨʦʡʥʠ ʩʠʩʪʝʤʠ. ɺʩʷʢʘ ʧʦʟʠʮʠʷ ʚ ʝʜʥʦ ʜʝʩʝʪʠʯʥʦ 

ʯʠʩʣʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʤʝʥʷ ʦʪ 0 ʜʦ 9  (ʌʠʛ.11). 

 

 
 

ʌʠʛ. 11 ʉʪʦʡʥʦʩʪʠ ʥʘ ʜʝʩʝʪʠʯʥʠʪʝ ʧʦʟʠʮʠʠ 
 

ʂʦʛʘʪʦ ʝʜʥʘ ʧʦʟʠʮʠʷ ʠʤʘ ʩʪʦʡʥʦʩʪ 9 ʠ ʜʦʙʘʚʠʤ 1 ʢʲʤ ʥʝʷ, 

ʩʪʦʡʥʦʩʪʪʘ ʚ ʧʦʟʠʮʠʷʪʘ ʩʝ ʥʫʣʠʨʘ, ʘ ʩʣʝʜʚʘʱʘʪʘ ʧʦʟʠʮʠʷ ʩʝ 

ʫʚʝʣʠʯʘʚʘ ʩ ʝʜʠʥʠʮʘ. ʊʘʙʣ.1 ʦʥʘʛʣʝʜʷʚʘ ʪʦʟʠ ʧʨʦʮʝʩ. 

 

0 + 1 90 + 1 990 + 1 

1 + 1 91 + 1 991 + 1 

2 + 1 92 + 1 992 + 1 

3 + 1 93 + 1 993 + 1 

4 + 1 94 + 1 994 + 1 

5 + 1 95 + 1 995 + 1 

6 + 1 96 +1 996 + 1 

7 + 1 97 + 1 997 + 1 

8 + 1 98 + 1 998 + 1 

1 
 

2 
 

3 4 

100 101 102 103 

0÷9 
 

0÷9 
 

0÷9 
 

0÷9 .... 
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9 + 1 99 + 1 999 + 1 

   10    100   1000 

... ... ... 

 

ʊʘʙʣ. 1 ɼʝʩʝʪʠʯʥʦ ʙʨʦʝʥʝ 
 

ʄʘʢʩʠʤʘʣʥʠʷʪ ʙʨʦʡ ʜʝʩʝʪʠʯʥʠ ʯʠʩʣʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʬʦʨʤʠʨʘʪ ʦʪ n- ʮʠʬʨʝʥʦ ʜʝʩʝʪʠʯʥʦ ʯʠʩʣʦ, ʝ 10n. ʅʘʧʨʠʤʝʨ ʩ 

3-ʮʠʬʨʝʥʦ ʜʝʩʝʪʠʯʥʦ ʯʠʩʣʦ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ 103 = 

1000 ʥʘ ʙʨʦʡ ʯʠʩʣʘ (ʦʪ 0 ʜʦ 999). 

 

 

3.3 ɼʚʦʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ 

 

ɼʚʦʠʯʥʘʪʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʠʟʧʦʣʟʚʘ ʜʚʘ ʩʠʤʚʦʣʘ (0 ʠ 1) ʟʘ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʚʩʷʢʘʢʚʠ ʯʠʩʣʘ ʠ ʠʤʘ ʦʩʥʦʚʘ b = 2. 

ʉʲʦʪʚʝʪʥʦ ʪʝʛʣʦʚʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʩʘ 20, 21, 22 , 23 , 24 , 25 , ... 

 

ʇʨʠʤʝʨ: 

 

 
 

ɼʚʦʠʯʥʦʪʦ ʯʠʩʣʦ 1010 ʤʦʞʝ ʜʘ ʩʝ ʠʟʨʘʟʠ ʚ ʜʝʩʝʪʠʯʥʘ ʙʨʦʡʥʘ 

ʩʠʩʪʝʤʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

10102 = 0*20 + 1*21 + 0*22 + 1*23 = 0 + 2 + 0 + 8 = 1010 

 

ʪ.ʝ. . ʜʚʦʠʯʥʦʪʦ ʯʠʩʣʦ 1010 ʦʪʛʦʚʘʨʷ ʥʘ ʜʝʩʝʪʠʯʥʦʪʦ ʯʠʩʣʦ 

10. 

 

ʊʘʙʣ.2 ʧʦʢʘʟʚʘ ʜʚʦʠʯʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʠ ʥʘ ʜʝʩʝʪʠʯʥʠʪʝ 

ʮʠʬʨʠ ʦʪ 0 ʜʦ 9. 

1 
 

0 
 

1 0 

20 21 22 23 

ʇʨʦʠʟʥʘʩʷ ʩʝ: 

 

ʝʜʥʦ ʥʫʣʘ ʝʜʥʦ ʥʫʣʘ, ʘ ʥʝ 

ʭʠʣʷʜʘ ʠ ʜʝʩʝʪ 
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ʜʝʩʝʪʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʜʚʦʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ 

0 0 

1 1 

2                    10 

3                    11 

4                  100 

5                  101 

6                  110 

7                  111 

8                1000 

9                1001 

 

ʊʘʙʣ. 2 ɼʚʦʠʯʥʠ ʝʢʚʠʚʘʣʝʥʪʠ ʥʘ ʜʝʩʝʪʠʯʥʠʪʝ ʮʠʬʨʠ ʦʪ 0 ʜʦ 9 

 

ɹʨʦʝʥʝʪʦ ʚ ʜʚʦʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʝ ʘʥʘʣʦʛʠʯʥʦ ʥʘ 

ʜʝʩʝʪʠʯʥʘʪʘ. ɺʩʷʢʘ ʧʦʟʠʮʠʷ ʚ ʝʜʥʦ ʜʚʦʠʯʥʦ ʯʠʩʣʦ ʤʦʞʝ ʜʘ 

ʩʝ ʧʨʦʤʝʥʷ ʦʪ 0 ʜʦ 1 (ʌʠʛ.12).  

 

 
 

ʌʠʛ. 12 ʉʪʦʡʥʦʩʪʠ ʚ ʜʚʦʠʯʥʠʪʝ ʧʦʟʠʮʠʠ 

 

ʂʦʛʘʪʦ ʝʜʥʘ ʧʦʟʠʮʠʷ ʠʤʘ ʩʪʦʡʥʦʩʪ 1 ʠ ʜʦʙʘʚʠʤ 1 ʢʲʤ ʥʝʷ, 

ʩʪʦʡʥʦʩʪʪʘ ʚ ʧʦʟʠʮʠʷʪʘ ʩʝ ʥʫʣʠʨʘ, ʘ ʩʣʝʜʚʘʱʘʪʘ ʧʦʟʠʮʠʷ ʩʝ 

ʫʚʝʣʠʯʘʚʘ ʩ ʝʜʠʥʠʮʘ. ʊʘʙʣ.3 ʦʥʘʛʣʝʜʷʚʘ ʪʦʟʠ ʧʨʦʮʝʩ. 

 

  0 + 1 1011 + 1 

  1 + 1 1100 + 1 

10 + 1 1101 + 1 

11 + 1 1110 + 1 

  100 + 1 1111 + 1 

  101 + 1  10000 + 1 

0÷1 
 

0÷1 
 

0÷1 
 

0÷1 .... 
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  110 + 1  10001 + 1 

  111 + 1  10010 + 1 

1000 + 1  10011 + 1 

1001 + 1  10100 + 1 

1010 + 1  10101 + 1 

 

ʊʘʙʣ. 3 ɼʚʦʠʯʥʦ ʙʨʦʝʥʝ 
 

ʄʘʢʩʠʤʘʣʥʠʷʪ ʙʨʦʡ ʜʚʦʠʯʥʠ ʯʠʩʣʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʬʦʨʤʠʨʘʪ ʦʪ n- ʮʠʬʨʝʥʦ ʜʚʦʠʯʥʦ ʯʠʩʣʦ, ʝ 2n. ʅʘʧʨʠʤʝʨ ʩ 8-

ʮʠʬʨʝʥʦ ʜʚʦʠʯʥʦ ʯʠʩʣʦ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ 28 = 256 ʥʘ 

ʙʨʦʡ ʜʚʦʠʯʥʠ ʯʠʩʣʘ (ʦʪ 0 ʜʦ 255 ʜʝʩʝʪʠʯʥʦ). ɺʩʷʢʘ ʜʚʦʠʯʥʘ 

ʮʠʬʨʘ ʥʦʩʠ 1 ʙʠʪ ʠʥʬʦʨʤʘʮʠʷ. ʊʝʨʤʠʥʠʪʝ n-ʮʠʬʨʝʥʦ 

ʜʚʦʠʯʥʦ ʯʠʩʣʦ ʠ n-ʙʠʪʦʚʦ ʯʠʩʣʦ ʩʘ ʝʢʚʠʚʘʣʝʥʪʥʠ. 

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʝʜʥʦ ʜʝʩʝʪʠʯʥʦ ʯʠʩʣʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʧʨʝʜʩʪʘʚʝʥʦ ʢʘʪʦ ʜʚʦʠʯʥʦ ʯʨʝʟ ʨʘʟʣʠʯʝʥ ʙʨʦʡ ʙʠʪʦʚʝ. 

ʅʘʧʨʠʤʝʨ ʯʠʩʣʦʪʦ 4 ʤʦʞʝ ʜʘ ʩʝ ʢʦʜʠʨʘ ʩ ʤʠʥʠʤʫʤ 3 ʙʠʪʘ, 

ʪ.ʝ. . ʢʘʪʦ 100 (ʚʠʞʪʝ ʊʘʙʣ.2). ʉʲʱʠʷʪ ʱʝ ʝ ʨʝʟʫʣʪʘʪʲʪ, ʘʢʦ 

ʯʠʩʣʦʪʦ ʩʝ ʢʦʜʠʨʘ ʩ 4, 8, 16 ʠʣʠ ʧʦʚʝʯʝ ʙʠʪʘ, ʪ.ʝ. . 

 

0100 

00001000 

00000000 00001000 

 

ʊʦʚʘ ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʛʦ ʧʨʦʚʝʨʠʪʝ, ʘʢʦ ʩʝ ʦʧʠʪʘʪʝ ʜʘ 

ʧʨʝʦʙʨʘʟʫʚʘʪʝ ʚʩʷʢʦ ʝʜʥʦ ʦʪ ʛʦʨʥʠʪʝ ʜʚʦʠʯʥʠ ʯʠʩʣʘ ʚ ʪʝʭʥʠʷ 

ʜʝʩʝʪʠʯʝʥ ʝʢʚʠʚʘʣʝʥʪ ʧʦ ʧʦʟʥʘʪʠʷ ʚʝʯʝ ʥʘʯʠʥ. ʅʘʧʨʠʤʝʨ: 

 

0100 = 0*20+ 0*21+ 1*22+ 0*23 = 0 + 0 + 4 + 0 = 4 

 

ɺʩʠʯʢʠ ʙʠʪʦʚʝ ʚʣʷʚʦ ʦʪ ʧʦʩʣʝʜʥʠʷ ʥʝʥʫʣʝʚ ʙʠʪ ʚ ʝʜʥʦ 

ʜʚʦʠʯʥʦ ʯʠʩʣʦ ʥʝ ʧʨʦʤʝʥʷʪ ʥʝʛʦʚʘʪʘ ʩʪʦʡʥʦʩʪ.  

 

ɽʜʥʦ ʜʝʩʝʪʠʯʥʦ ʯʠʩʣʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʦʙʨʘʟʫʚʘʥʦ ʚ 

ʜʚʦʠʯʥʦ ʯʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʜʝʣʝʥʠʝ ʥʘ 2. ʅʘʧʨʠʤʝʨ, ʟʘ ʜʘ 
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ʧʨʝʦʙʨʘʟʫʚʘʤʝ ʜʝʩʝʪʠʯʥʦʪʦ ʯʠʩʣʦ 12 ʚ ʜʚʦʠʯʥʦ, ʟʘʧʦʯʚʘʤʝ ʩ 

ʜʝʣʝʥʠʝ ʥʘ 12 ʥʘ 2. ʉʣʝʜ ʪʦʚʘ ʜʝʣʠʤ ʚʩʷʢʦ ʧʦʣʫʯʝʥʦ ʯʘʩʪʥʦ 

ʥʘ 2, ʜʦʢʘʪʦ ʯʘʩʪʥʦʪʦ ʩʪʘʥʝ 0. ʆʩʪʘʪʲʮʠʪʝ, ʧʦʣʫʯʝʥʠ ʦʪ 

ʚʩʷʢʦ ʜʝʣʝʥʠʝ, ʬʦʨʤʠʨʘʪ ʜʚʦʠʯʥʠʷ ʝʢʚʠʚʘʣʝʥʪ ʥʘ 

ʜʝʩʝʪʠʯʥʦʪʦ ʯʠʩʣʦ. ʆʩʪʘʪʲʢʲʪ, ʧʦʣʫʯʝʥ ʦʪ ʧʲʨʚʦʪʦ ʜʝʣʝʥʠʝ, 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʤʣʘʜʰʠʷ ʙʠʪ (LSB), ʘ ʦʩʪʘʪʲʢʲʪ, ʧʦʣʫʯʝʥ ʦʪ 

ʧʦʩʣʝʜʥʦʪʦ ʜʝʣʝʥʠʝ, ʝ ʩʪʘʨʰʠʷʪ ʙʠʪ (MSB). ʌʠʛ.13 

ʠʣʶʩʪʨʠʨʘ ʪʦʟʠ ʧʨʦʮʝʩ ʥʘʛʣʝʜʥʦ: 

 

 
 

ʌʠʛ. 13 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʜʝʩʝʪʠʯʥʦ ʯʠʩʣʦ ʚ ʜʚʦʠʯʥʦ 

 

 

3.4 ʐʝʩʪʥʘʜʝʩʝʪʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ 

 

ʂʦʛʘʪʦ ʟʘʧʦʯʥʝʪʝ ʜʘ ʧʠʰʝʪʝ ʉ ʧʨʦʛʨʘʤʠ, ʱʝ ʩʝ ʫʙʝʜʠʪʝ, ʯʝ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʝʩʝʪʠʯʥʠ ʯʠʩʣʘ ʚ ʢʦʜʘ ʯʝʩʪʦ ʝ ʪʚʲʨʜʝ 

ʥʝʫʜʦʙʥʦ. ʊʦʛʘʚʘ ʥʘ ʧʦʤʦʱ ʠʜʚʘ ʰʝʩʪʥʘʡʩʝʪʠʯʥʘʪʘ ʙʨʦʡʥʘ 

ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʛʦʣʝʤʠ ʯʠʩʣʘ ʜʘ ʩʝ ʟʘʧʠʰʘʪ ʚ ʧʦ-

ʢʦʤʧʘʢʪʝʥ ʚʠʜ. ʐʝʩʪʥʘʡʩʝʪʠʯʥʘʪʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʠʟʧʦʣʟʚʘ 

ʰʝʩʪʥʘʡʩʝʪ ʩʠʤʚʦʣʘ (0 õ 9 ʠ A õ F ʠʣʠ a õ f ) ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ 

ʥʘ ʚʩʷʢʘʢʚʠ ʯʠʩʣʘ ʠ ʠʤʘ ʦʩʥʦʚʘ b = 16. ʉʲʦʪʚʝʪʥʦ 

ʪʝʛʣʦʚʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʩʘ 160, 161, 162 , 163 , 164 , 165 , 166... 

 

ʇʨʠʤʝʨ: 

         ʯʘʩʪʥʦ       ʦʩʪʘʪʲʢ 

 

12 / 2 = 6  0 

 

  6 / 2 = 3  0 

 

  3 / 2 = 1  1 

 

  1 / 2 = 0    1 

 

ʩʪʦʧ   1  1  0  0 

  MSB       LSB 
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ʊʘʙʣ.4 ʧʦʢʘʟʚʘ ʜʝʩʝʪʠʯʥʠʪʝ ʠ ʜʚʦʠʯʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʠ ʥʘ 

ʰʝʩʪʥʘʡʩʝʪʠʯʥʠʪʝ ʮʠʬʨʠ 0 õ F. 

 

ʰʝʩʪʥʘʡʩʝʪʠʯʥʘ 

ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ 

ʜʝʩʝʪʠʯʥʘ 

ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ 

ʜʚʦʠʯʥʘ 

ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ 

0 0 0000 

1 1 0001 

2 2 0010 

3 3 0011 

4 4 0100 

5 5 0101 

6 6 0110 

7 7 0111 

8 8 1000 

9 9 1001 

ɸ (ʠʣʠ ʘ) 10 1010 

B (ʠʣʠ b) 11 1011 

C (ʠʣʠ c) 12 1100 

D (ʠʣʠ d) 13 1101 

E (ʠʣʠ ʝ) 14 1110 

F (ʠʣʠ f) 15 1111 

 

ʊʘʙʣ. 4 ɼʝʩʝʪʠʯʥʠ ʠ ʜʚʦʠʯʥʠ ʝʢʚʠʚʘʣʝʥʪʠ ʥʘ ʰʝʩʪʥʘʡʩʝʪʠʯʥʠʪʝ ʮʠʬʨʠ ʦʪ 0 õF 
 

ʐʝʩʪʥʘʡʩʝʪʠʯʥʦʪʦ ʯʠʩʣʦ 1A2f ʤʦʞʝ ʜʘ ʩʝ ʠʟʨʘʟʠ ʚ 

ʜʝʩʝʪʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1A2F = F*160 + 2*161 + A*162 + 1*163 = 15*160 + 2*161 + 

1 
 

A 
 

2 F 

160 161 162 163 ʇʨʦʠʟʥʘʩʷ ʩʝ: 

 

ʝʜʥʦ ʘ ʜʚʝ ʝʬ 



  

 

41 

10*162 + 1*163 = 670310 

 

ʪ.ʝ. . ʝhʩʪʥʘʡʩʝʪʠʯʥʦʪʦ ʯʠʩʣʦ 1ɸ2F ʝ ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʘ 

ʜʝʩʝʪʠʯʥʦʪʦ ʯʠʩʣʦ 6703. 

 

ʐʝʩʪʥʘʡʩʝʪʠʯʥʠʪʝ ʯʠʩʣʘ ʜʘʚʘʪ ʧʦ-ʷʩʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ 

ʙʠʪʦʚʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʯʠʩʣʦʪʦ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʜʝʩʝʪʠʯʥʠʪʝ. ʅʘʧʨʠʤʝʨ, ʟʥʘʝʡʢʠ ʜʚʦʠʯʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʠ ʥʘ 

ʰʝʩʪʥʘʡʩʝʪʠʯʥʠʪʝ ʮʠʬʨʠ, ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʦʧʨʝʜʝʣʠʪʝ, ʯʝ ʚ 

ʯʠʩʣʦʪʦ 1A2F ʤʣʘʜʰʠʪʝ ʯʝʪʠʨʠ ʙʠʪʘ ʩʘ 1111, ʩʣʝʜʚʘʱʠʪʝ 

ʯʝʪʠʨʠ ʙʠʪʘ ʩʘ 0010, ʩʣʝʜʚʘʱʠʪʝ ʯʝʪʠʨʠ ʙʠʪʘ ʩʘ 1010 ʠ 

ʩʪʘʨʰʠʪʝ ʯʝʪʠʨʠ ʙʠʪʘ ʩʘ 0001.  

 

ʐʝʩʪʥʘʡʩʝʪʠʯʥʠʪʝ ʯʠʩʣʘ ʯʝʩʪʦ ʩʝ ʟʘʧʠʩʚʘʪ ʩ ʧʨʝʜʩʪʘʚʢʘʪʘ 

0ʭ ʠʣʠ 0ʍ, ʥʘʧʨʠʤʝʨ 1A2F e ʩʲʱʦʪʦ ʢʘʪʦ 0x1A2F ʠʣʠ 

0X1A2F, ʠʣʠ ʩ ʥʘʩʪʘʚʢʘʪʘ h ʠʣʠ H, ʥʘʧʨʠʤʝʨ 1A2Fh ʠʣʠ 

1A2FH. 

 

ɹʨʦʝʥʝʪʦ ʚ ʰʝʩʪʥʘʡʩʝʪʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʝ ʘʥʘʣʦʛʠʯʥʦ ʥʘ 

ʜʝʩʝʪʠʯʥʘʪʘ. ɺʩʷʢʘ ʧʦʟʠʮʠʷ ʚ ʝʜʥʦ ʰʝʩʪʥʘʡʩʝʪʠʯʥʦ ʯʠʩʣʦ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʤʝʥʷ ʦʪ 0 ʜʦ F (ʠʣʠ f) (ʌʠʛ.14).  

 

 
 

ʌʠʛ. 14 ʉʪʦʡʥʦʩʪʠ ʚ ʰʝʩʪʥʘʡʩʝʪʠʯʥʠ ʧʦʟʠʮʠʠ 

 

ʂʦʛʘʪʦ ʝʜʥʘ ʧʦʟʠʮʠʷ ʠʤʘ ʩʪʦʡʥʦʩʪ F ʠ ʜʦʙʘʚʠʤ 1 ʢʲʤ ʥʝʷ, 

ʩʪʦʡʥʦʩʪʪʘ ʚ ʧʦʟʠʮʠʷʪʘ ʩʝ ʥʫʣʠʨʘ, ʘ ʩʣʝʜʚʘʱʘʪʘ ʧʦʟʠʮʠʷ ʩʝ 

ʫʚʝʣʠʯʘʚʘ ʩ ʝʜʠʥʠʮʘ. ʊʘʙʣ.5 ʦʥʘʛʣʝʜʷʚʘ ʪʦʟʠ ʧʨʦʮʝʩ. 

 

  0 + 1        9 + 1 12 + 1    1B + 1 

  1 + 1       A + 1 13 + 1    1C + 1 

 2 + 1       B + 1 14 + 1    1D + 1 

 3 + 1       C + 1     15 + 1    1E + 1 

0÷F 
 

0÷F 
 

0÷F 
 

0÷F 
 

.... 
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      4 + 1       D + 1     16 + 1 1F + 1 

      5 + 1       E + 1     17 + 1 20 + 1 

      6 + 1 F + 1     18 + 1     21 + 1 

      7 + 1    10 + 1     19 + 1 ... 

      8 + 1    11 + 1    1A + 1 ... 

 

ʊʘʙʣ. 5 ʐʝʩʪʥʘʡʩʝʪʠʯʥʦ ʙʨʦʝʥʝ 

 

ʀʟʧʦʣʟʚʘʡʢʠ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʊʘʙʣ.4, ʣʝʩʥʦ ʤʦʞʝ ʜʘ 

ʧʨʝʦʙʨʘʟʫʚʘʪʝ ʝʜʥʦ ʰʝʩʪʥʘʡʩʝʪʠʯʥʦ ʯʠʩʣʦ ʚ ʜʚʦʠʯʥʦ ʠ 

ʦʙʨʘʪʥʦ. 

 

ɿʘ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘʪʝ ʝʜʥʦ ʜʚʦʠʯʥʦ ʯʠʩʣʦ ʚ ʰʝʩʪʥʘʡʩʝʪʠʯʥʦ, 

ʨʘʟʜʝʣʝʪʝ ʙʠʪʦʚʝʪʝ ʥʘ ʜʚʦʠʯʥʦʪʦ ʯʠʩʣʦ ʥʘ ʛʨʫʧʠ ʧʦ 4 ʙʠʪʘ, 

ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʤʣʘʜʰʠʷ ʙʠʪ. ʉʣʝʜ ʪʦʚʘ ʧʨʝʦʙʨʘʟʫʚʘʡʪʝ ʚʩʷʢʘ 

ʛʨʫʧʘ ʚ ʰʝʩʪʥʘʡʩʝʪʠʯʥʠʷ ʝʢʚʠʚʘʣʝʥʪ. ʌʠʛ.15 ʠʣʶʩʪʨʠʨʘ 

ʪʦʟʠ ʧʨʦʮʝʩ ʥʘʛʣʝʜʥʦ. 

 

 
 

ʌʠʛ. 15 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʜʚʦʠʯʥʦ ʯʠʩʣʦ ʚ ʰʝʩʪʥʘʡʩʝʪʠʯʥʦ 

 

ɿʘ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘʪʝ ʝʜʥʦ ʰʝʩʪʥʘʡʩʝʪʠʯʥʦ  ʯʠʩʣʦ ʚ ʜʚʦʠʯʥʦ, 

ʧʨʝʦʙʨʘʟʫʚʘʡʪʝ ʚʩʷʢʘ ʰʝʩʪʥʘʡʩʝʪʠʯʥʘ ʮʠʬʨʘ ʚ 4-ʙʠʪʦʚʦ 

ʜʚʦʠʯʥʦ ʯʠʩʣʦ (ʌʠʛ.16). 

1100 1010 0101 0111 
 

7 5 A C 

110010100101011

1 
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ʌʠʛ. 16 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʰʝʩʪʥʘʡʩʝʪʠʯʥʦ ʯʠʩʣʦ ʚ  ʜʚʦʠʯʥʦ 

 

 

3.5 ɿʘʢʣʶʯʝʥʠʝ 

 

ʇʨʝʜʠ ʜʘ ʧʨʦʜʲʣʞʠʤ ʥʘʧʨʝʜ ʥʝʢʘ ʜʘ ʥʘʧʨʘʚʠʤ ʝʜʥʦ 

ʦʙʦʙʱʝʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʪʨʠʪʝ ʙʨʦʡʥʠ 

ʩʠʩʪʝʤʠ. ʍʘʨʜʫʝʨʲʪ ʥʘ ʝʜʠʥ ʢʦʤʧʶʪʲʨ ʝ ʨʝʘʣʠʟʠʨʘʥ ʪʘʢʘ, ʯʝ 

ʜʘ ʠʟʧʦʣʟʚʘ ʜʚʦʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ (ʚʠʞʪʝ ʦʪʥʦʚʦ ʌʠʛ.3, 4 

ʠ 5). ɼʚʦʠʯʥʘʪʘ ʩʠʩʪʝʤʘ ʦʙʘʯʝ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʝ ʥʝʫʜʦʙʥʘ 

ʟʘ ʫʧʦʪʨʝʙʘ ʦʪ ʯʦʚʝʢ, ʦʩʦʙʝʥʦ ʧʨʠ ʛʦʣʝʤʠ ʯʠʩʣʘ. ɿʘʪʦʚʘ 

ʢʦʛʘʪʦ ʩʝ ʧʠʰʘʪ ʧʨʦʛʨʘʤʠ, ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʝʩʝʪʠʯʥʠ ʠ 

ʰʝʩʪʥʘʡʩʝʪʠʯʥʠ ʯʠʩʣʘ, ʢʦʠʪʦ ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʩʝ 

ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ ʜʚʦʠʯʥʠ ʧʨʝʜʠ ʧʨʦʛʨʘʤʘʪʘ ʜʘ ʩʝ ʟʘʨʝʜʠ ʚ 

ʢʦʤʧʶʪʲʨʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʧʦʢʘʟʚʘ ʜʝʩʝʪʠʯʥʠʪʝ ʯʠʩʣʘ ʦʪ 1 ʜʦ 15 ʠ 

ʪʝʭʥʠʪʝ ʜʚʦʠʯʥʠ ʠ ʰʝʩʪʥʘʡʩʝʪʠʯʥʠ ʝʢʚʠʚʘʣʝʥʪʠ. ʅʘʫʯʝʪʝ ʷ 

ʥʘʠʟʫʩʪ. 

 

ʜʝʩʝʪʠʯʥʘ 

ʙʨʦʡʥʘ 

ʩʠʩʪʝʤʘ 

ʜʚʦʠʯʥʘ ʙʨʦʡʥʘ 

ʩʠʩʪʝʤʘ 

ʰʝʩʪʥʘʡʩʝʪʠʯʥʘ 

ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ 

0 0000 0 

1 0001 1 

2 0010 2 

CA57 
 

 C   A    5     7 
 

1100 
 

1010 
 

0101 
 

0111 
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3 0011 3 

4 0100 4 

5 0101 5 

6 0110 6 

7 0111 7 

8 1000 8 

9 1001 9 

10 1010 ɸ (ʠʣʠ ʘ) 

11 1011 B (ʠʣʠ b) 

12 1100 C (ʠʣʠ b) 

12 1100 C (ʠʣʠ c) 

13 1101 D (ʠʣʠ d)    

14 1110 E (ʠʣʠ ʝ) 

15 1111 F (ʠʣʠ f) 

 

ʊʘʙʣ. 6 ʉʨʘʚʥʠʪʝʣʥʘ ʪʘʙʣʠʮʘ ʥʘ ʜʝʩʝʪʠʯʥʠ, ʜʚʦʠʯʥʠ ʠ ʰʝʩʪʥʘʡʩʝʪʠʯʥʠ ʯʠʩʣʘ 
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4 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʢʦʚʠ ʮʝʣʠ ʯʠʩʣʘ ʚ 
ʜʚʦʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ.  

4.1 ɺʲʚʝʜʝʥʠʝ 

 

ɺ ʪʦʯʢʘ 3.3 ɼʚʦʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʨʘʟʛʣʝʜʘʭʤʝ 

ʧʨʝʜʩʪʘʚʷʥʝ ʩʘʤʦ ʥʘ ʙʝʟʟʥʘʢʦʚʠ ʮʝʣʠ ʯʠʩʣʘ ʚ ʜʚʦʠʯʥʘ 

ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ. ɼʚʦʠʯʥʘʪʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʢʦʚʠ ʮʝʣʠ ʯʠʩʣʘ 

(ʦʪʨʠʮʘʪʝʣʥʠ ʠ ʧʦʣʦʞʠʪʝʣʥʠ). ʉʲʱʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ 

ʬʦʨʤʘʪʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʢʦʚʠ ʮʝʣʠ ʯʠʩʣʘ ʚ ʜʚʦʠʯʥʘ 

ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ. ʇʦ ʠʟʚʝʩʪʥʠʪʝ ʩʨʝʜ ʪʷʭ ʩʘ ʧʨʘʚ ʢʦʜ (signed-

bit magnitude), ʦʙʨʘʪʝʥ ʢʦʜ (1ôs complement), ʜʦʧʲʣʥʠʪʝʣʝʥ 

ʢʦʜ (2ôs complement) ʠ ʢʦʜ ʩ ʦʪʤʝʩʪʚʘʥʝ (ʠʣʠ ʠʟʣʠʰʲʢ) 

(biased ʠʣʠ excess). 

 

 

4.2 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʢʦʚʠ ʮʝʣʠ ʯʠʩʣʘ ʚ ʧʨʘʚ ʢʦʜ 

 

ʇʨʠ ʧʨʘʚʠʷ ʢʦʜ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʠ ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ 

ʧʨʝʜʩʪʘʚʷʪ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ ʢʘʢʪʦ ʙʝʟʟʥʘʢʦʚʠʪʝ. ʅʘʡ-

ʩʪʘʨʰʠʷʪ ʙʠʪ ʩʝ ʟʘʜʝʣʷ ʟʘ ʟʥʘʢʦʚ ʙʠʪ. ʉʪʦʡʥʦʩʪ 0 ʚ ʪʦʟʠ ʙʠʪ 

ʫʢʘʟʚʘ, ʯʝ ʯʠʩʣʦʪʦ ʝ ʧʦʣʦʞʠʪʝʣʥʦ, ʘ ʩʪʦʡʥʦʩʪ 1 ï 

ʦʪʨʠʮʘʪʝʣʥʦ. ʆʩʪʘʥʘʣʠʪʝ ʙʠʪʦʚʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʢʦʜʠʨʘʥʝ ʥʘ 

ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʯʠʩʣʦʪʦ. ʅʝʜʦʩʪʘʪʲʢ ʥʘ ʧʨʘʚʠʷ ʢʦʜ ʝ, ʯʝ 

ʥʫʣʘʪʘ ʠʤʘ ʜʚʦʡʥʦ ʧʨʝʜʩʪʘʚʷʥʝ: +0  ʠ -0.  

 

ʊʘʙʣ.7 ʧʦʢʘʟʚʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ 8-ʙʠʪʦʚʠ ʟʥʘʢʦʚʠ ʯʠʩʣʘ ʚ 

ʧʨʘʚ ʢʦʜ. 

 

+127 01111111 

+126 01111110 

+125 01111101 

... ... 
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+2 00000010 

+1 00000001 

+0 00000000 

-0 10000000 

-1 10000001 

-2 10000010 

... ... 

-125 11111101 

-126 11111110 

-127 11111111 

 

ʊʘʙʣ. 7 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ 8-ʙʠʪʦʚʠ ʟʥʘʢʦʚʠ ʯʠʩʣʘ ʚ ʧʨʘʚ ʢʦʜ 

 

 

4.3 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʢʦʚʠ ʮʝʣʠ ʯʠʩʣʘ ʚ ʦʙʨʘʪʝʥ 
ʢʦʜ 

 

ʇʨʠ ʦʙʨʘʪʥʠʷ ʢʦʜ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʧʦ 

ʩʲʱʠʷ ʥʘʯʠʥ ʢʘʢʪʦ ʙʝʟʟʥʘʢʦʚʠʪʝ. ʆʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ 

ʧʨʝʜʩʪʘʚʷʪ ʯʨʝʟ ʠʥʚʝʨʪʠʨʘʥʝ ʥʘ ʧʦʣʦʞʠʪʝʣʥʠʷ ʝʢʚʠʚʘʣʝʥʪ 

ʥʘ ʯʠʩʣʦʪʦ (ʚʩʠʯʢʠ ʥʫʣʠ ʩʝ ʟʘʤʝʥʷʪ ʩ 1, ʘ ʝʜʠʥʠʮʠʪʝ ʩ 0). 

ʅʘʧʨʠʤʝʨ +9 ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ 00001001, ʘ -9 ʢʘʪʦ 

11110110. ʂʘʢʪʦ ʠ ʧʨʠ ʧʨʘʚʠʷ ʢʦʜ, ʦʙʨʘʪʥʠʷʪ ʢʦʜ ʠʤʘ 

ʥʝʜʦʩʪʘʪʲʢ, ʯʝ ʥʫʣʘʪʘ ʠʤʘ ʜʚʦʡʥʦ ʧʨʝʜʩʪʘʚʷʥʝ: +0  ʠ -0. 

ʊʘʙʣ.8 ʧʦʢʘʟʚʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ 8-ʙʠʪʦʚʠ ʟʥʘʢʦʚʠ ʯʠʩʣʘ  ʚ 

ʦʙʨʘʪʝʥ ʢʦʜ. 

+127 01111111 

+126 01111110 

+125 01111101 

... ... 

+2 00000010 

+1 00000001 
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+0 00000000 

-0 11111111 

-1 11111110 

-2 11111101 

... ... 

-125 10000010 

-126 10000001 

-127 10000000 

 

ʊʘʙʣ. 8 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ 8-ʙʠʪʦʚʠ ʟʥʘʢʦʚʠ ʯʠʩʣʘ ʚ ʦʙʨʘʪʝʥ ʢʦʜ 
 

 

4.4 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʢʦʚʠ ʮʝʣʠ ʯʠʩʣʘ ʚ 
ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ 

 

ʇʨʠ ʜʦʧʲʣʥʠʪʝʣʥʠʷ ʢʦʜ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ 

ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ ʢʘʢʪʦ ʙʝʟʟʥʘʢʦʚʠʪʝ. ʆʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʝ 

ʧʨʝʜʩʪʘʚʷʪ ʢʘʪʦ ʧʦʣʦʞʠʪʝʣʥʠʷʪ ʝʢʚʠʚʘʣʝʥʪ ʥʘ ʯʠʩʣʦʪʦ ʩʝ 

ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʦʙʨʘʪʝʥ ʢʦʜ ʠ ʢʲʤ ʨʝʟʫʣʪʘʪʘ ʩʝ ʜʦʙʘʚʠ 1. 

ʅʘʧʨʠʤʝʨ +9 ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ 00001001, ʘ -9 ʩʝ ʧʨʝʜʩʪʘʚʷ 

ʢʘʪʦ:  

 

11110110 (ʦʙʨʘʪʝʥ ʢʦʜ ʥʘ +9) 

+ 

00000001 
_________ 
11110111 (ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ ʥʘ -9) 

 

ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʠʤʘ ʩʣʝʜʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʘʚʠʷ ʠ ʦʙʨʘʪʥʠʷ ʢʦʜ: 

 

Á ʥʫʣʘʪʘ ʠʤʘ ʩʘʤʦ ʝʜʥʦ ʧʨʝʜʩʪʘʚʷʥʝ (00000000); 

 

Á ʦʧʝʨʘʮʠʷʪʘ ʠʟʚʘʞʜʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʩ ʧʦʤʦʱʪʘ 
ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʩʲʙʠʨʘʥʝ1, ʪ.ʝ. . ʝʜʥʘ ʠ ʩʲʱʘ ʘʧʘʨʘʪʥʘ 
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ʯʘʩʪ ʥʘ ʧʨʦʮʝʩʦʨʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ 

ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʠʟʚʘʞʜʘʥʝ ʠ ʩʲʙʠʨʘʥʝ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɸʢʦ ʥʝ ʨʘʟʙʠʨʘʪʝ ʪʦʚʘ, ʥʝ ʩʝ ʧʨʠʪʝʩʥʷʚʘʡʪʝ. ʂʦʤʧʶʪʲʨʲʪ 

ʠʟʚʲʨʰʚʘ ʪʦʚʘ ʩʢʨʠʪʦ ʦʪ ɺʘʩ. ɿʘ ʝʢʩʧʝʨʠʤʝʥʪ ʨʘʟʛʣʝʜʘʡʪʝ ʩʣʝʜʥʠʷ 

ʧʨʠʤʝʨ: 

 

7 ï 3 = 7 + (-3) = 4 

 

 

 

 

 

 

 

 

ʂʘʢʪʦ ʩʘʤʠ ʚʠʞʜʘʪʝ, ʠʟʚʲʨʰʚʘ ʩʝ ʦʧʝʨʘʮʠʷ ʩʲʙʠʨʘʥʝ, ʘ ʨʝʟʫʣʪʘʪʲʪ ʝ 

ʩʲʱʠʷʪ ʢʘʪʦ ʠʟʚʘʞʜʘʥʝ ʥʘ 7 ï 3 (ʧʨʝʥʦʩʲʪ, ʧʦʣʫʯʝʥ ʧʨʠ ʩʫʤʠʨʘʥʝʪʦ ʥʘ 

ʥʘʡ-ʩʪʘʨʰʠʪʝ ʙʠʪʦʚʝ, ʩʝ ʠʟʭʚʲʨʣʷ).  

 

ɺ 6.1 ʎʠʬʨʦʚʘ ʘʨʠʪʤʝʪʠʢʘ ʩ ʮʝʣʠ ʯʠʩʣʘ ʱʝ ɺʠ ʟʘʧʦʟʥʘʷ ʧʦ-ʧʦʜʨʦʙʥʦ ʩ 

ʘʨʠʪʤʝʪʠʢʘʪʘ ʩ ʜʚʦʠʯʥʠ ʯʠʩʣʘ. 

_____________________________________________________________ 
 

ʊʘʙʣ.9 ʧʦʢʘʟʚʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ 8-ʙʠʪʦʚʠ ʟʥʘʢʦʚʠ ʯʠʩʣʘ ʚ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ. 

 

+127 01111111 

+126 01111110 

+125 01111101 

... ... 

+2 00000010 

+1 00000001 

0 00000000 

-1 11111111 

-2 11111110 

 1 1 1 1           ʧʨʝʥʦʩ 

    0 1 1 1 (7) 

  + 

    1 1 0 1 (-3 ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ) 

   ----------- 

 1 0 1 0 0 (4) 

       ʧʨʝʥʦʩʲʪ ʦʪ ʥʘʡ-ʩʪʘʨʰʠʪʝ ʙʠʪʦʚʝ ʩʝ ʠʛʥʦʨʠʨʘ 
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... ... 

-126 10000010 

-127 10000001 

-128 10000000 

 

ʊʘʙʣ. 9 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ 8-ʙʠʪʦʚʠ ʟʥʘʢʦʚʠ ʯʠʩʣʘ  ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ. 

 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʊʘʙʣ.9, ʜʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʧʦʟʚʦʣʷʚʘ ʚ 

ʝʜʥʦ 8-ʙʠʪʦʚʦ ʯʠʩʣʦ ʜʘ ʩʝ ʢʦʜʠʨʘ ʧʲʣʥʠʷ ʙʨʦʡ ʦʪ 256 (28) 

ʚʲʟʤʦʞʥʠ ʯʠʩʣʘ ʩʲʩ ʟʥʘʢ (-128 ÷ +127). 

 

ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʝ ʥʘʡ-ʧʨʝʜʧʦʯʠʪʘʥʠʷʪ ʢʦʜ ʟʘ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʦʪʨʠʮʘʪʝʣʥʠ ʯʠʩʣʘ. 

 

 

4.5 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʢʦʚʠ ʮʝʣʠ ʯʠʩʣʘ ʚ ʢʦʜ ʩ 
ʦʪʤʝʩʪʚʘʥʝ 

 

ɺ ʢʦʜ ʩ ʦʪʤʝʩʪʚʘʥʝ (ʥʘʨʠʯʘ ʩʝ ʦʱʝ ʢʦʜ ʩ ʠʟʣʠʰʲʢ) ʚʩʠʯʢʠ 

ʯʠʩʣʘ ʩʝ ʪʨʝʪʠʨʘʪ ʢʘʪʦ ʙʝʟʟʥʘʢʦʚʠ. ɼʝʡʩʪʚʠʪʝʣʥʦʪʦ ʯʠʩʣʦ ʩʝ 

ʧʦʣʫʯʘʚʘ, ʢʘʪʦ ʦʪ ʙʝʟʟʥʘʢʦʚʦʪʦ ʯʠʩʣʦ ʩʝ ʠʟʚʘʜʠ 

ʦʪʤʝʩʪʚʘʥʝʪʦ. ʅʘʧʨʠʤʝʨ 8-ʙʠʪʦʚʠʷʪ ʜʠʘʧʘʟʦʥ ʦʪ ʟʥʘʢʦʚʠ 

ʯʠʩʣʘ -128 õ +127 ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʚ 8-ʙʠʪʦʚ ʢʦʜ ʩ 

ʦʪʤʝʩʪʚʘʥʝ ʢʘʪʦ ʟʘ ʦʪʤʝʩʪʚʘʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʯʠʩʣʦʪʦ 128, ʪ.ʝ. . 

ʚʩʠʯʢʠ ʯʠʩʣʘ ʦʪ ʜʠʘʧʘʟʦʥʘ ʩʝ ʧʨʝʤʝʩʪʷʪ ʩ 128 ʧʦʟʠʮʠʠ 

ʥʘʛʦʨʝ. ʊʘʢʘ ʚʩʠʯʢʠ ʦʪʨʠʮʘʪʝʣʥʠ ʯʠʩʣʘ ʩʝ ʧʨʝʚʨʲʱʘʪ ʚ 

ʧʦʣʦʞʠʪʝʣʥʠ. ʅʘʧʨʠʤʝʨ +9 ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ 9 + 128 = 137 

(10001001), ʘ -9 ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ -9 + 128 = 119 (01110111). 

ʊʘʙʣ.10 ʧʦʢʘʟʚʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ 8-ʙʠʪʦʚʠ ʟʥʘʢʦʚʠ ʯʠʩʣʘ ʚ 

ʢʦʜ ʩ ʦʪʤʝʩʪʚʘʥʝ. 

 

8-ʙʠʪʦʚ ʜʠʘʧʘʟʦʥ 

ʦʪ ʟʥʘʢʦʚʠ ʯʠʩʣʘ 

ʂʦʜ ʩ ʠʟʣʠʰʲʢ ʚ 

ʜʝʩʝʪʠʯʝʥ ʬʦʨʤʘʪ 

ʂʦʜ ʩ ʠʟʣʠʰʲʢ ʚ 

ʜʚʦʠʯʝʥ ʬʦʨʤʘʪ 

+127 255 11111111 
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+126 254 11111110 

... ... ... 

+2 130 10000010 

+1 129 10000001 

0 128 10000000 

-1 127 01111111 

-2 126 01111110 

... ... ... 

-127 1 00000001 

-128 0 00000000 

 

ʊʘʙʣ. 10 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ 8-ʙʠʪʦʚʠ ʟʥʘʢʦʚʠ ʯʠʩʣʘ  ʚ ʢʦʜ ʩ ʦʪʤʝʩʪʚʘʥʝ. 
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5 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʝʩʝʪʠʯʥʠ ʜʨʦʙʥʠ ʯʠʩʣʘ 
ʚ ʜʚʦʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ.  

5.1 ɺʲʚʝʜʝʥʠʝ 

 

ʆʩʚʝʥ ʮʝʣʠ ʜʝʩʝʪʠʯʥʠ ʯʠʩʣʘ, ʜʚʦʠʯʥʘʪʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ 

ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʷ ʠ ʜʨʦʙʥʠ ʜʝʩʝʪʠʯʥʠ ʯʠʩʣʘ. ɼʚʦʠʯʥʠʪʝ 

ʜʨʦʙʥʠ ʯʠʩʣʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʧʦ ʜʚʘ ʥʘʯʠʥʘ: ʜʚʦʠʯʥʠ 

ʜʨʦʙʠ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ1 (fixed-point) ʠ ʜʚʦʠʯʥʠ ʜʨʦʙʠ ʩ 

ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ (floating-point).  
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɺʲʧʨʝʢʠ ʯʝ ʠʟʧʦʣʟʚʘʤ ʪʝʨʤʠʥʘ "ʟʘʧʝʪʘʷ", ʟʘ ʨʘʟʜʝʣʠʪʝʣʝʥ 

ʩʠʤʚʦʣ ʤʝʞʜʫ ʮʷʣʘʪʘ ʠ ʜʨʦʙʥʘʪʘ ʯʘʩʪ ʚ ʘʥʛʣʦʝʟʠʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʩʠʤʚʦʣʘ ʪʦʯʢʘ. ɿʘʪʦʚʘ ʚʲʧʨʝʢʠ ʯʝ ʢʘʟʚʘʤ ʟʘʧʝʪʘʷ, ʱʝ 

ʠʟʧʦʣʟʚʘʤ ʪʦʯʢʘ ʟʘ ʨʘʟʜʝʣʠʪʝʣ ʥʘ ʮʷʣʘʪʘ ʠ ʜʨʦʙʥʘʪʘ ʯʘʩʪ. 

_____________________________________________________________ 

 

 

5.2 ɼʨʦʙʥʠ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ 

 

ɺ ʪʘʟʠ ʪʦʯʢʘ ʱʝ ɺʠ ʧʦʢʘʞʘ ʢʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʜʚʦʠʯʥʠʪʝ 

ʜʨʦʙʥʠ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ. ʊʦʟʠ ʥʘʯʠʥ ʥʘ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʝʩʝʪʠʯʥʠʪʝ ʜʨʦʙʠ ʥʘʤʠʨʘ ʰʠʨʦʢʦ 

ʧʨʠʣʦʞʝʥʠʝ ʚ ʪ.ʥʘʨ. ʎʠʬʨʦʚʠ ʉʠʛʥʘʣʥʠ ʇʨʦʮʝʩʦʨʠ (DSP- 

Digital Signal Processor). DSP-ʤʠʢʨʦʧʨʦʮʝʩʦʨʠʪʝ ʩʘ 

ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʜʘ ʠʟʚʲʨʰʚʘʪ ʩʣʦʞʥʠ ʘʨʠʪʤʝʪʠʯʥʠ 

ʠʟʯʠʩʣʝʥʠʷ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʙʲʨʟʦ. ʊʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʰʠʨʦʢʦ ʚ 

ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʘʫʜʠʦ ʠ ʚʠʜʝʦ ʠʥʬʦʨʤʘʮʠʷ. 

ʉʲʱʝʩʪʚʫʚʘʪ ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʢʦʠʪʦ ʩʲʱʦ ʤʦʛʘʪ ʜʘ 

ʠʟʚʲʨʰʚʘʪ ʥʷʢʦʠ DSP-ʦʧʝʨʘʮʠʠ.  

 

ɺ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ, ʚʩʠʯʢʠ ʯʠʩʣʘ 

ʠʤʘʪ ʝʜʥʘʢʲʚ ʙʨʦʡ ʮʠʬʨʠ ʠ ʟʘʧʝʪʘʷʪʘ ʚʠʥʘʛʠ ʩʝ ʥʘʤʠʨʘ ʥʘ 

ʝʜʥʦ ʠ ʩʲʱʦ ʤʷʩʪʦ, ʪ.ʝ. . ʧʦʟʠʮʠʷʪʘ ʥʘ ʟʘʧʝʪʘʷʪʘ ʝ 

ʬʠʢʩʠʨʘʥʘ. ʅʘʧʨʠʤʝʨ ʚ ʜʝʩʝʪʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʯʠʩʣʘʪʘ 

2.34, 4.56, 0.98 ʩʝ ʩʲʩʪʦʷʪ ʦʪ 3 ʮʠʬʨʠ ʠ ʟʘʧʝʪʘʷʪʘ ʝ 
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ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʜʚʝ ʧʦʟʠʮʠʠ ʚʣʷʚʦ. ɼʨʫʛ ʧʨʠʤʝʨ, ʥʦ ʚ 

ʜʚʦʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ, ʩʘ ʯʠʩʣʘʪʘ 11.10, 10.11, 01.01. 

ɺʩʠʯʢʠ ʪʝ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʯʝʪʠʨʠ ʮʠʬʨʠ, ʘ ʜʚʦʠʯʥʘʪʘ ʟʘʧʝʪʘʷ ʝ 

ʨʘʟʧʦʣʦʞʝʥʘ ʜʚʝ ʧʦʟʠʮʠʠ ʚʣʷʚʦ. ʌʠʛ.17 ʧʦʢʘʟʚʘ ʪʝʛʣʦʚʥʠʪʝ 

ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʮʷʣʘʪʘ ʠ ʜʨʦʙʥʘʪʘ ʯʘʩʪ ʥʘ ʜʚʦʠʯʥʦ ʯʠʩʣʦ ʩ 

ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ. 

 

 

 

 

 

 

 
 

ʌʠʛ. 17 ʊʝʛʣʦʚʥʠ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʯʠʩʣʦ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ 
 

ɿʘ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘʪʝ ʪʘʢʦʚʘ ʯʠʩʣʦ ʚ ʜʝʩʝʪʠʯʝʥ ʚʠʜ, ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʲʙʝʨʝʪʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʚʩʷʢʘ ʧʦʟʠʮʠʷ, ʪ.ʝ. . 

 

bnéb2b1b0.b-1b-2b-3éb-m = bnx2n +é+ b2x22 + b1x21 + b0x20  

 

+ b-1x2-1 + b-2x2-2 + b-3x2-3 +é+ b-mx2-m 

 

ʅʘʧʨʠʤʝʨ: 

 

10111.011 = 1x24 + 0x23 + 1x22 + 1x21 + 1x20 + 0x2-1 + 1x2-2 + 

 

 1x2-3 = 16 + 0 + 4 + 2 + 1 + 0 + 0.25 + 0.125 = 23.375 

 

ʅʘʡ-ʣʝʩʥʠʷ ʥʘʯʠʥ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘʪʝ ʝʜʥʦ ʜʝʩʝʪʠʯʥʦ ʜʨʦʙʥʦ 

ʯʠʩʣʦ ʚ ʜʚʦʠʯʥʦ ʜʨʦʙʥʦ ʯʠʩʣʦ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ ʝ ʜʘ 

ʧʨʝʦʙʨʘʟʫʚʘʪʝ ʧʦʦʪʜʝʣʥʦ ʮʷʣʘʪʘ ʠ ʜʨʦʙʥʘʪʘ ʯʘʩʪ. ʅʝʢʘ ʜʘ 

ʚʟʝʤʝʤ ʯʠʩʣʦʪʦ 23.375 = 23 + 0.375. ɺ ʪʦʯʢʘ 3.3 ɼʚʦʠʯʥʘ 

ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ɺʠ ʧʦʢʘʟʘʭ ʢʘʢ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘʪʝ ʮʝʣʠ 

ʜʝʩʝʪʠʯʥʠ ʯʠʩʣʘ ʚ ʜʚʦʠʯʥʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ (ʌʠʛ.18).  

 

ɼʨʦʙʥʘʪʘ ʯʘʩʪ ʥʘ ʝʜʥʦ ʜʝʩʝʪʠʯʥʦ ʯʠʩʣʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʢʘʪʦ  

bn 
 

b2 
 

b1 b0 

20 21 22 2n 

b-1 

2-m 2-3 2-2 2-1 

ʜʚʦʠʯʥʘ ʟʘʧʝʪʘʷ 

b-2 b-3 b-m 
é é 

ʮʷʣʘ ʯʘʩʪ ʜʨʦʙʥʘ ʯʘʩʪ 
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ʌʠʛ. 18 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʮʷʣʘʪʘ ʯʘʩʪ 23 ʚ ʜʚʦʠʯʥʦ ʯʠʩʣʦ 

 

ʩʝ ʫʤʥʦʞʠ ʧʦ 2. ʉʣʝʜ ʪʦʚʘ ʜʨʦʙʥʘʪʘ ʯʘʩʪ ʥʘ ʨʝʟʫʣʪʘʪʘ 

ʦʪʥʦʚʦ ʫʤʥʦʞʘʚʘʤʝ ʧʦ 2 ʠ ʪʘʢʘ, ʜʦʢʘʪʦ ʜʨʦʙʥʘʪʘ ʯʘʩʪ ʥʘ 

ʨʝʟʫʣʪʘʪʘ ʩʪʘʥʝ 0. ʎʝʣʠʪʝ ʯʘʩʪʠ ʥʘ ʚʩʝʢʠ ʧʦʣʫʯʝʥ ʨʝʟʫʣʪʘʪ 

ʬʦʨʤʠʨʘʪ ʜʨʦʙʥʠʷ ʜʚʦʠʯʝʥ ʝʢʚʠʚʘʣʝʥʪ ʥʘ ʜʨʦʙʥʘʪʘ 

ʜʝʩʝʪʠʯʥʘ ʯʘʩʪ ʥʘ ʯʠʩʣʦʪʦ. ʇʲʨʚʘʪʘ ʮʷʣʘ ʯʘʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʥʘʡ-ʩʪʘʨʰʠʷ ʙʠʪ MSB, ʘ ʧʦʩʣʝʜʥʘʪʘ ʮʷʣʘ ʯʘʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʥʘʡ-ʤʣʘʜʰʠʷ ʙʠʪ LSB. ʌʠʛ.19 ʠʣʶʩʪʨʠʨʘ ʪʦʟʠ ʧʨʦʮʝʩ 

ʥʘʛʣʝʜʥʦ. 

 
 

 

 

 

 

 
 

 

 

ʌʠʛ. 19 ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʜʨʦʙʥʘʪʘ ʯʘʩʪ 0.375 ʚ ʜʚʦʠʯʥʦ ʯʠʩʣʦ 

 

23.37510 = 10111.0112 

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʥʝ ʚʩʷʢʘ ʜʝʩʝʪʠʯʥʘ ʜʨʦʙʥʘ ʯʘʩʪ ʤʦʞʝ 

          MSB              LSB 

0.375  ʭ  2 = 0.75               0 1 1      

 

0.75    ʭ  2 = 1. 5 

 

0.5      ʭ  2 = 1. 0 

 

ʩʪʦʧ                    

                         

         ʯʘʩʪʥʦ       ʦʩʪʘʪʲʢ 

 

23 / 2 = 11  1 

 

11 / 2 = 5  1 

 

  5 / 2 = 2  1 

 

  2 / 2 = 1    0 

 

 1 / 2  = 0  1 

 

ʩʪʦʧ   1  0  1  1  1 

            MSB             LSB 
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ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʪʦʯʥʦ ʚ ʜʚʦʠʯʝʥ ʚʠʜ. ʅʘʧʨʠʤʝʨ ʥʝʢʘ ʜʘ 

ʚʟʝʤʝʤ ʯʠʩʣʦʪʦ 0.2 ʠ ʜʘ ʩʝ ʦʧʠʪʘʤʝ ʜʘ ʛʦ ʧʨʝʦʙʨʘʟʫʚʘʤʝ ʚ 

ʜʚʦʠʯʥʦ: 

 

0.2 ʭ 2 = 0.4 

0.4 ʭ 2 = 0.8 

0.8 ʭ 2 = 1.6 

0.6 ʭ 2 = 1.2 

0.2 ʭ 2 = 0.4  Ÿ ʮʝʣʠʷʪ ʧʨʦʮʝʩ ʩʝ ʧʦʚʪʘʨʷ ʦʪʥʦʚʦ 

... 

 

0.2 = 0.00110....å 0 + 0 + 0.125 + 0.0625 + 0 å 0.1875 

 

ɿʘ ʪʘʢʠʚʘ ʯʠʩʣʘ, ʢʦʣʢʦʪʦ ʧʦʚʝʯʝ ʙʠʪʦʚʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ 

ʜʨʦʙʥʘʪʘ ʯʘʩʪ, ʪʦʣʢʦʚʘ ʨʝʟʫʣʪʘʪʲʪ ʱʝ ʙʲʜʝ ʧʦ-ʪʦʯʝʥ, ʥʦ 

ʥʠʢʦʛʘ ʥʷʤʘ ʜʘ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦ 

ʜʝʩʝʪʠʯʥʘʪʘ ʜʨʦʙʥʘ ʯʘʩʪ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʚ ʢʦʤʧʶʪʲʨʥʠʪʝ 

ʩʠʩʪʝʤʠ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʢʨʘʝʥ ʙʨʦʡ 

ʙʠʪʦʚʝ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʯʠʩʣʘʪʘ, ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʱʝ ʙʲʜʝ 

ʧʨʠʙʣʠʟʠʪʝʣʥʦ.  

 

ɺ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʮʝʣʠʪʝ ʜʚʦʠʯʥʠ ʯʠʩʣʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 

ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ, ʢʲʜʝʪʦ ʟʘʧʝʪʘʷʪʘ ʩʝ ʥʘʤʠʨʘ ʩʣʝʜ 

ʥʘʡ-ʜʝʩʥʠʷ ʙʠʪ. ʅʘʧʨʠʤʝʨ ʜʝʩʝʪʠʯʥʦʪʦ ʯʠʩʣʦ 910 ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʢʘʪʦ ʜʚʦʠʯʥʦ ʯʠʩʣʦ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ ʧʦ 

ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1001. 

 

ʂʦʛʘʪʦ ʧʨʝʤʝʩʪʚʘʤʝ ʜʚʦʠʯʥʘʪʘ ʟʘʧʝʪʘʷ ʥʘʣʷʚʦ ʩ ʝʜʥʘ 

ʧʦʟʠʮʠʷ, ʪʦʚʘ ʝ ʨʘʚʥʦʩʠʣʥʦ ʥʘ ʜʝʣʝʥʠʝ ʥʘ 2, ʘ ʧʨʠ 

ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʜʷʩʥʦ - ʥʘ ʫʤʥʦʞʝʥʠʝ ʧʦ 2. ʅʘʧʨʘʚʝʪʝ 

ʘʥʘʣʦʛʠʷ ʩ ʜʝʩʝʪʠʯʥʘʪʘ ʟʘʧʝʪʘʷ. ʇʨʠ ʥʝʷ ʧʨʝʤʝʩʪʚʘʥʝʪʦ 

ʥʘʣʷʚʦ ʝ ʨʘʚʥʦʩʠʣʥʦ ʥʘ ʜʝʣʝʥʠʝ ʥʘ 10, ʘ ʥʘʜʷʩʥʦ - ʥʘ 

ʫʤʥʦʞʝʥʠʝ ʧʦ 10. ʅʘʧʨʠʤʝʨ: 

 

1001.    Ÿ (9)  
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100.1    Ÿ (9/2)  

10.01     Ÿ (9/4)  

1.001     Ÿ (9/8)  

0.1001   Ÿ (9/16)  

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʪʦʯʥʦʩʪʪʘ, ʩ ʢʦʷʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʷʪ ʜʚʦʠʯʥʠʪʝ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ, ʝ 2-m, 

ʢʲʜʝʪʦ m ʝ ʙʨʦʷʪ ʥʘ ʙʠʪʦʚʝʪʝ ʩʣʝʜ ʜʚʦʠʯʥʘʪʘ ʟʘʧʝʪʘʷ. 

ʅʘʧʨʠʤʝʨ ʘʢʦ m = 1, ʪʦʯʥʦʩʪʪʘ, ʩ ʢʦʷʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʷʪ ʯʠʩʣʘʪʘ ʝ 0.5, ʪ.ʝ. . 

 

..., -1.5, -1.0, 0, +0.5, +1.0, +1.5,... 

 

ɺʘʞʥʦ ʝ ʜʘ ʨʘʟʙʝʨʝʪʝ, ʯʝ ʜʚʦʠʯʥʘʪʘ ʟʘʧʝʪʘʷ ʥʝ ʩʝ ʧʨʝʜʩʪʘʚʷ 

ʧʦ ʥʷʢʘʢʲʚ ʥʘʯʠʥ ʚ ʝʜʥʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ, ʘ ʩʝ 

ʧʦʜʨʘʟʙʠʨʘ, ʯʝ ʩʲʱʝʩʪʚʫʚʘ. ʅʘʡ-ʯʝʩʪʦʪʦ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ 

ʬʦʨʤʘʪʠ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ ʝ Qi.f, ʢʲʜʝʪʦ i ʦʪʙʝʣʷʟʚʘ ʙʨʦʷ 

ʥʘ ʙʠʪʦʚʝʪʝ ʥʘ ʮʷʣʘʪʘ ʯʘʩʪ,  a f - ʙʨʦʷ ʥʘ ʙʠʪʦʚʝʪʝ ʥʘ 

ʜʨʦʙʥʘʪʘ ʯʘʩʪ, ʥʘʧʨʠʤʝʨ Q1.15.  

 

ɿʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʦʪʨʠʮʘʪʝʣʥʠ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ 

ʥʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ. ʇʦʣʦʞʠʪʝʣʥʠʷʪ 

ʜʚʦʠʯʝʥ ʝʢʚʠʚʘʣʝʥʪ ʥʘ ʯʠʩʣʦʪʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʧʲʨʚʦ ʚ 

ʦʙʨʘʪʝʥ ʢʦʜ, ʩʣʝʜ ʢʦʝʪʦ ʢʲʤ ʨʝʟʫʣʪʘʪʘ ʩʝ ʜʦʙʘʚʷ 1. 

ʉʣʝʜʚʘʱʠʷʪ ʧʨʠʤʝʨ ʠʣʶʩʪʨʠʨʘ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩ ʥʘ ʙʘʟʘʪʘ 

ʥʘ ʯʠʩʣʦʪʦ -23.375, ʠʟʧʦʣʟʚʘʡʢʠ ʬʦʨʤʘʪ Q8.4. ʌʠʛ.19 ʠ 20 

ʧʦʢʘʟʚʘʪ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʧʦʣʦʞʠʪʝʣʥʠʷ ʝʢʚʠʚʘʣʝʥʪ ʥʘ 

ʪʦʚʘ ʯʠʩʣʦ ʚ ʜʚʦʠʯʝʥ ʝʢʚʠʚʘʣʝʥʪ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ, ʪ.ʝ. . 

23.37510 = 00010111.01102. ʆʙʨʘʪʥʠʷʪ ʢʦʜ ʥʘ ʪʦʚʘ ʯʠʩʣʦ ʝ 

11101000.1001. ʂʲʤ ʥʘʡ-ʤʣʘʜʰʠʷ ʙʠʪ ʥʘ ʪʦʚʘ ʯʠʩʣʦ 

ʜʦʙʘʚʷʤʝ 1 ʠ ʧʦʣʫʯʘʚʘʤʝ ʜʦʧʲʣʥʠʪʝʣʥʠʷ ʢʦʜ ʥʘ -23.375, ʪ.ʝ. . 

 

  11101000.1001 (ʦʙʨʘʪʝʥ ʢʦʜ ʥʘ 23.375) 

+                1 

 _____________ 

  11101000.1010 (-23.375 ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ) 
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ʇʨʦʚʝʨʢʘ: 

 

  00010111.0110     (+23.375) 

+ 

  11101000.1010     (-23.375) 

 ________________________ 

100000000.0000           (0) 

 

ɼʠʘʧʘʟʦʥʲʪ ʦʪ ʩʪʦʡʥʦʩʪʠ ʥʘ ʙʝʟʟʥʘʢʦʚʠ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ 

ʟʘʧʝʪʘʷ ʝ 0 ÷ 2i - 2-f ʩʲʩ ʩʪʲʧʢʘ 2-f. ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ 

ʧʦʢʘʟʚʘ ʙʝʟʟʥʘʢʦʚʦ ʯʠʩʣʦ ʚʲʚ ʬʦʨʤʘʪ Q8.2. ʊʘʢʦʚʘ ʯʠʩʣʦ 

ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʩʪʦʡʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʘ 0 õ 255.75 (28 ï 2-

2) ʩʲʩ ʩʪʲʧʢʘ 0.25 (2-2), ʪ.ʝ. . 0.00, 0.25, 0.50, 0.75, 1.00, 

1.25,..., 254.00, 254.25, 254.50, 254.75, 255.00, 255.25, 255.50, 

255.75. 

 

 
 

ʌʠʛ. 20 ɹʝʟʟʥʘʢʦʚʦ ʯʠʩʣʦ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ ʚʲʚ ʬʦʨʤʘʪ Q8.2 
 

ɼʠʘʧʘʟʦʥʲʪ ʦʪ ʩʪʦʡʥʦʩʪʠ ʥʘ ʟʥʘʢʦʚʠ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ 

ʟʘʧʝʪʘʷ ʝ -2i-1 ÷ 2i-1 - 2-f ʩʲʩ ʩʪʲʧʢʘ 2-f. ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ 

ʧʦʢʘʟʚʘ ʟʥʘʢʦʚʦ ʯʠʩʣʦ ʚʲʚ ʬʦʨʤʘʪ Q8.2. ʊʘʢʦʚʘ ʯʠʩʣʦ ʤʦʞʝ 

ʜʘ ʧʨʝʜʩʪʘʚʠ ʩʪʦʡʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʘ -128 (-28-1) ÷ +127.75 (28-

1 - 2-2) ʩʲʩ ʩʪʲʧʢʘ 0.25 (2-2), ʪ.ʝ. . -128.00, -127.75, -127.50, -

127.25,..., -1.00, -0.75, -0.50, -0.25, 0.00, 0.25, 0.50, 0.75, 

1.00,..., 126.00, 126.25, 126.50, 126.75, 127.00, 127.25, 127.50, 

127.75. 

 

ʊʘʙʣ.11 ʧʦʢʘʟʚʘ ʩʪʲʧʢʘʪʘ (ʪʦʯʥʦʩʪʪʘ), ʩ ʢʦʷʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʷʪ ʯʠʩʣʘʪʘ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʙʨʦʷ ʥʘ ʙʠʪʦʚʝʪʝ, ʟʘʜʝʣʝʥʠ ʟʘ ʜʨʦʙʥʘʪʘ ʯʘʩʪ: 

20 21 22 23 

ʜʚʦʠʯʥʘ ʟʘʧʝʪʘʷ 

ʮʷʣʘ ʯʘʩʪ - 8 ʙʠʪʘ ʜʨʦʙʥʘ ʯʘʩʪ - 2 ʙʠʪʘ 

2-2 2-1 24 25 26 27 
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ʌʠʛ. 21 ɿʥʘʢʦʚʦ ʯʠʩʣʦ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ ʚʲʚ ʬʦʨʤʘʪ Q8.2 
 

ʙʠʪʦʚʝ ʚ ʜʨʦʙʥʘʪʘ ʯʘʩʪ ʩʪʲʧʢʘ 

0 20 1 

1 2-1 0.5 

2 2-2 0.25 

3 2-3 0.125 

4 2-4 0.0625 

5 2-5 0.03125 

6 2-6 0.015625 

7 2-7 0.0078125 

8 2-8 0.00390625 

9 2-9 0.001953125 

10 2-10 0.0009765625 

11 2-11 0.00048828125 

12 2-12 0.000244140625 

13 2-13 0.0001220703125 

14 2-14 0.00006103515625 

15 2-15 0.000030517578125 

16 2-16 0.0000152587890625 

17 2-17 0.00000762939453125 

18 2-18 0.000003814697265625 

19 2-19 0.0000019073486328125 

 

ʊʘʙʣ. 11 ʉʪʲʧʢʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ 

20 21 22 23 

ʜʚʦʠʯʥʘ ʟʘʧʝʪʘʷ 

ʮʷʣʘ ʯʘʩʪ - 7 ʙʠʪʘ ʜʨʦʙʥʘ ʯʘʩʪ - 2 ʙʠʪʘ 

2-2 2-1 24 25 26 

ʟʥʘʢʦʚ ʙʠʪ 
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5.3 ɼʨʦʙʥʠ ʯʠʩʣʘ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ 

5.3.1 ɺʲʚʝʜʝʥʠʝ 

 

ʅʝʢʘ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʝ ʝ ʥʝʦʙʭʦʜʠʥʦ ʜʘ ʠʟʧʦʣʟʚʘʤʝ ʤʥʦʛʦ 

ʛʦʣʝʤʠ ʠ ʤʥʦʛʦ ʤʘʣʢʠ ʯʠʩʣʘ, ʪʘʢʠʚʘ ʢʘʪʦ 5 432 678 123 456,  

0.000 000 000 000 432 196 ʠʣʠ 5 432 678 123 456.000 000 000 

000 462 196. ɸʢʦ ʪʨʷʙʚʘ ʜʘ ʩʲʭʨʘʥʠʤ ʪʝʟʠ ʯʠʩʣʘ ʚ ʧʘʤʝʪʪʘ ʥʘ 

ʢʦʤʧʶʪʲʨʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ 

(ʦʩʦʙʝʥʦ ʧʦʩʣʝʜʥʦʪʦ ʯʠʩʣʦ), ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʠʟʧʦʣʟʚʘʤʝ 

ʛʦʣʷʤ ʙʨʦʡ ʙʠʪʦʚʝ. ʊʘʢʠʚʘ ʯʠʩʣʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʧʦ-ʣʝʩʥʦ 

ʢʘʪʦ ʯʠʩʣʘ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ. ʏʠʩʣʦʪʦ 5 432 678 123 456 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʢʘʪʦ 5.432 678 123 456 ʭ 1012, ʘ 

ʯʠʩʣʦʪʦ 0.000 000 000 000 432 196 ʢʘʪʦ 4.32 196 ʭ 10-13. 

ʇʦʜʦʙʥʦ ʯʠʩʣʦʚʦ ʧʨʝʩʪʘʚʷʥʝ ʠʟʧʦʣʟʚʘ ʜʚʝ ʯʠʩʣʘ: ʤʘʥʪʠʩʘ 

(mantissa ʠʣʠ significand) ʠ ʝʢʩʧʦʥʝʥʪʘ. ʊʘʢʘ ʯʠʩʣʦʪʦ 4.32 

196 ʭ 10-13 ʠʟʧʦʣʟʚʘ ʤʘʥʪʠʩʘ 4.32 196 ʠ ʝʢʩʧʦʥʝʥʪʘ -13. ɿʘ ʜʘ 

ʜʦʙʠʝʪʝ ʧʨʝʜʩʪʘʚʘ ʢʘʢʚʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʧʦʜ "ʧʣʘʚʘʱʘ 

ʟʘʧʝʪʘʷ", ʚʟʝʤʝʪʝ ʜʝʩʝʪʠʯʥʠʪʝ ʯʠʩʣʘ +6.0247x1023, +3.7291x 

10ī27, ī1.0341x102 ʠ ʪ.ʥ. ʅʠʝ ʢʘʟʚʘʤʝ, ʯʝ ʚʩʠʯʢʠ ʪʝʟʠ ʯʠʩʣʘ 

ʠʤʘʪ 5 ʟʥʘʯʝʱʠ ʮʠʬʨʠ ʥʘ ʪʦʯʥʦʩʪ. ʉʢʘʣʠʨʘʱʠʷʪ ʬʘʢʪʦʨ 1023, 

10ī27 ʠ ʪ.ʥ., ʦʧʨʝʜʝʣʷ ʜʝʡʩʪʚʠʪʝʣʥʘʪʘ ʧʦʟʠʮʠʷ ʥʘ ʜʝʩʝʪʠʯʥʘʪʘ 

ʟʘʧʝʪʘʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʟʥʘʯʝʱʠʪʝ ʮʠʬʨʠ, ʪ.ʝ. . ʟʘʧʝʪʘʷʪʘ 

Ăʧʣʘʚʘñ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʢʘʣʠʨʘʱʠʷ ʬʘʢʪʦʨ. ɿʘʙʝʣʝʞʝʪʝ 

ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʯʠʩʣʘʪʘ. ʊʦʚʘ ʩʝ ʥʘʨʠʯʘ 

ʥʘʫʯʥʘ ʥʦʪʘʮʠʷ. ʅʘʫʯʥʘʪʘ ʥʦʪʘʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʫʯʝʥʠ ʠ 

ʠʥʞʝʥʝʨʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʤʥʦʛʦ ʛʦʣʝʤʠ ʠ ʤʥʦʛʦ ʤʘʣʢʠ 

ʯʠʩʣʘ ʚ ʢʦʤʧʘʢʪʝʥ ʚʠʜ. ʏʠʩʣʘʪʘ, ʧʨʝʜʩʪʘʚʝʥʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ, 

ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʩʣʝʜʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ: 

 

Á ɿʥʘʢ S (Sign): + ʠʣʠ - 

 

Á ʄʘʥʪʠʩʘ M (Mantissa ʠʣʠ Significand): 6.0247, 3.7291, 

1.0341 

 

Á ɽʢʩʧʦʥʝʥʪʘ E (Exponent): 23, -27, 2; 
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ʀʟʧʦʣʟʚʘʡʢʠ ʥʘʫʯʥʘ ʥʦʪʘʮʠʷ, ʝʜʥʦ ʠ ʩʲʱʦ ʯʠʩʣʦ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʧʦ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʘ. ʅʘʧʨʠʤʝʨ: 

 

+60247ʭ1019 = +6024.7ʭ1020 = +602.47ʭ1021 = +60.247ʭ1022 = 

+6.0247ʭ1023 

 

ʇʦʩʣʝʜʥʦʪʦ ʯʠʩʣʦ ʩʝ ʥʘʨʠʯʘ ʥʦʨʤʘʣʠʟʠʨʘʥʦ. 

ʅʦʨʤʘʣʠʟʠʨʘʥʠ ʯʠʩʣʘ ʩʘ ʪʝʟʠ, ʢʦʠʪʦ ʩʧʘʟʚʘʪ ʫʩʣʦʚʠʝʪʦ  

 

1 Ò M < b  

 

ʢʲʜʝʪʦ 

 

M ï ʤʘʥʪʠʩʘʪʘ ʥʘ ʯʠʩʣʦʪʦ (ʚ ʥʘʰʠʷ ʧʨʠʤʝʨ M = 6.0247) 

b  ï ʙʘʟʘ ʥʘ ʠʟʧʦʣʟʚʘʥʘʪʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ (ʚ ʥʘʰʠʷ ʧʨʠʤʝʨ b 

= 10) 

 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʦʨʤʘʣʠʟʠʨʘʥʠ ʯʠʩʣʘ ʫʣʝʩʥʷʚʘ ʦʧʝʨʘʮʠʠʪʝ 

ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ. 

 

ʆʙʦʙʱʝʥʘʪʘ ʬʦʨʤʘ ʥʘ ʟʘʧʠʩ ʥʘ ʜʝʩʪʝʪʠʯʥʠ ʯʠʩʣʘ ʩ ʧʣʘʚʘʱʘ 

ʟʘʧʝʪʘʷ ʚ ʥʘʫʯʥʘ ʥʦʪʘʮʠʷ ʝ: 

 

Fp(10) = ±M ʭ 10ɽ 

 

 

5.3.2 ʉʪʘʥʜʘʨʪʲʪ IEEE 754 

5.3.2.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʀʤʘ ʤʥʦʛʦ ʩʪʘʥʜʘʨʪʠ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ. ʊʝ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʧʦ 

ʥʘʯʠʥʘ ʥʘ ʩʲʭʨʘʥʝʥʠʝ ʚ ʧʘʤʝʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʘ ʥʘ 

ʠʟʙʨʦʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʯʠʩʣʘʪʘ. ʅʘʡ-ʠʟʧʦʣʟʚʘʥ ʝ 

ʩʪʘʥʜʘʨʪʲʪ IEEE 754. ʊʦʡ ʧʨʝʜʦʩʪʘʚʷ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ 

ʬʦʨʤʘʪʠ: 
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Á ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ (single precision); 

 

Á ʜʚʦʡʥʘ ʪʦʯʥʦʩʪ (double precision). 

 

IEEE 754 ʧʨʝʜʩʪʘʚʷ ʩʣʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ: 

 

Á ʅʦʨʤʘʣʠʟʠʨʘʥʠ ʯʠʩʣʘ; 

 

Á ʅʫʣʘ; 

 

Á ɼʝʥʦʨʤʘʣʠʟʠʨʘʥʠ ʯʠʩʣʘ; 

 

Á ɹʝʟʢʨʘʡʥʦʩʪ; 

  

Á NaNs (Not a Number ï ʅʝ ʝ ʯʠʩʣʦ). 

 

 

5.3.2.2 ʅʦʨʤʘʣʠʟʠʨʘʥʠ ʯʠʩʣʘ  

 

ʅʦʨʤʘʣʠʟʠʨʘʥʠʪʝ ʜʚʦʠʯʥʠ ʜʨʦʙʥʠ ʯʠʩʣʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ 

ʩʣʝʜʥʘʪʘ  ʬʦʨʤʘ: 

 

Fp(2) = (-1)S x 1.F x 2E     
 

ʢʲʜʝʪʦ 

 

S ï  ʟʥʘʢ, ʦʧʨʝʜʝʣʷ ʜʘʣʠ ʯʠʩʣʦʪʦ ʝ ʧʦʣʦʞʠʪʝʣʥʦ (S = 0) ʠʣʠ 

ʦʪʨʠʮʘʪʝʣʥʦ (S = 1). 

 

F ï  ʜʨʦʙʥʘ ʯʘʩʪ ʥʘ ʤʘʥʪʠʩʘʪʘ (Fraction). 

 

E ï ʝʢʩʧʦʥʝʥʪʘ, ʢʦʷʪʦ ʦʧʨʝʜʝʣʷ ʜʝʡʩʪʚʠʪʝʣʥʘʪʘ ʧʦʟʠʮʠʷ ʥʘ 

ʜʚʦʠʯʥʘʪʘ ʟʘʧʝʪʘʷ. 

 

ʌʠʛ.22 ʠʣʶʩʪʨʠʨʘ ʙʠʪʦʚʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʯʠʩʣʘʪʘ ʩ 

ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ ʩ ʝʜʠʥʠʯʥʘ ʠ ʜʚʦʡʥʘ ʪʦʯʥʦʩʪ ʚ IEEE 754  
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ʌʠʛ. 22 ʌʦʨʤʘʪʠ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ ʚ IEEE 754 
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ɿʥʘʢ S 

ɽʢʩʧʦʥʝʥʪʘ E' 

ʄʘʥʪʠʩʘ M 

 

 

 

ɿʥʘʢ S 

ɽʢʩʧʦʥʝʥʪʘ E' 

ʄʘʥʪʠʩʘ M 

 

1 ʙʠʪ 

8 ʙʠʪʘ 

b-1 

1 ʙʠʪ 

11 ʙʠʪʘ 

52 ʙʠʪʘ 

b-1 

b-23 

23 ʙʠʪʘ 

ʘ) ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ 

 

 

b) ʜʚʦʡʥʘ ʪʦʯʥʦʩʪ 

 

 

b-52 
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ʩʪʘʥʜʘʨʪʘ.  

 

ʇʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʤʘʥʪʠʩʘʪʘ ʚʲʚ ʬʦʨʤʘʪʘ 1.F = 1. b-1 b-2é b-23 

(b-52) ʩʝ ʥʘʨʠʯʘ ʥʦʨʤʘʣʠʟʠʨʘʥʘ ʬʦʨʤʘ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ 

ʟʥʘʯʝʱʠʪʝ ʮʠʬʨʠ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʦʙʠʯʘʡʥʠʷ ʥʘʯʠʥ: 

 

M  = 1ʭ20 + b-1ʭ2-1 + b-2ʭ2-2 + , é ,+ b-23ʭ2-23 ( b-52ʭ2-52) 

 

ɺʦʜʝʱʘʪʘ ʝʜʠʥʠʮʘ ʠ ʜʚʦʠʯʥʘʪʘ ʟʘʧʝʪʘʷ ʩʣʝʜ ʥʝʷ ʥʘ 

ʤʘʥʪʠʩʘʪʘ ʩʲʱʝʩʪʚʫʚʘʪ ʚʠʥʘʛʠ ʠ ʟʘʪʦʚʘ ʥʝ ʫʯʘʩʪʚʘʪ ʚ 

ʜʝʡʩʪʚʠʪʝʣʥʦʪʦ ʙʠʪʦʚʦ ʧʨʝʜʩʪʘʚʷʥʝ, ʥʦ ʩʝ ʧʦʜʨʘʟʙʠʨʘʪ, ʪ.ʝ. . 

ʚ ʧʘʤʝʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʩʘʤʦ ʜʨʦʙʥʘʪʘ ʯʘʩʪ F 

ʥʘ ʤʘʥʪʠʩʘʪʘ. 

 

ɽʩʢʧʦʥʝʥʪʘʪʘ ɽ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʧʘʤʝʪʪʘ ʚ ʢʦʜ ʩ ʠʟʣʠʰʲʢ. 

ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʝʢʩʧʦʥʝʥʪʘʪʘ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚʠʥʘʛʠ ʢʘʪʦ 

ʧʦʣʦʞʠʪʝʣʥʦ ʯʠʩʣʦ. ɼʝʡʩʪʚʠʪʝʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʝʢʩʧʦʥʝʥʪʘʪʘ ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʦʪ ʩʲʭʨʘʥʝʥʘʪʘ ʚ ʧʘʤʝʪʪʘ 

ʝʢʩʧʦʥʝʥʪʘ E' ʩʝ ʠʟʚʘʜʠ ʜʦʙʘʚʝʥʦʪʦ ʦʪʤʝʩʪʚʘʥʝ. 

 

ɽ = E' ï 127 ʟʘ ʯʠʩʣʘ ʩ ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ 

ɽ = E' ï 1023 ʟʘ ʯʠʩʣʘ ʩ ʜʚʦʡʥʘ ʪʦʯʥʦʩʪ 

 

ʉʣʝʜʚʘʱʠʷʪ ʧʨʠʤʝʨ ʜʝʤʦʥʩʪʨʠʨʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ 

ʜʝʩʝʪʠʯʥʦ ʜʨʦʙʥʦ ʯʠʩʣʦ ʚ ʜʚʦʠʯʥʦ ʯʠʩʣʦ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ 

ʩ ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ. 

 

ʇʨʠʤʝʨ: -12.4375 

 

1. ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʚ ʜʚʦʠʯʝʥ ʚʠʜ 

 

ʇʨʠʥʮʠʧʠʪʝ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʚ ʜʚʦʠʯʝʥ ʚʠʜ ʩʘ 

ʨʘʟʛʣʝʜʘʥʠ ʚ 5.2 ɼʨʦʙʥʠ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ 

ʟʘʪʦʚʘ ʪʫʢ ʱʝ ʧʨʝʩʢʦʯʘ ʪʝʟʠ ʦʙʷʩʥʝʥʠʷ. 

       

-12.437510 = -1100.01112 = -1100.01112 x 20 
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2. ʅʦʨʤʘʣʠʟʠʨʘʥʝ ʥʘ ʜʚʦʠʯʥʦʪʦ ʯʠʩʣʦ 

 

-1100.0111 x 20 = -1.1000111 ʭ 23 = (-1)1 ʭ 1.1000111 ʭ 23 

 

3. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʯʠʩʣʦʪʦ ʚ ʧʘʤʝʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʘ 

 

ʊʲʡ ʢʘʪʦ ʯʠʩʣʦʪʦ ʝ ʦʪʨʠʮʘʪʝʣʥʦ, ʟʥʘʢʦʚʠʷʪ ʙʠʪ S ʝ 1. 

ʀʟʯʠʩʣʷʚʘ ʩʝ ʝʢʩʧʦʥʝʥʪʘʪʘ E' = E + 127 = 3 + 127 = 13010 

= 100000102. ʇʦʧʲʣʚʘʪ ʩʝ ʙʠʪʦʚʝʪʝ ʥʘ ʤʘʥʪʠʩʘʪʘ 

(ʚʦʜʝʱʘʪʘ ʝʜʠʥʠʮʘ ʥʝ ʩʝ ʟʘʧʠʩʚʘ). 

  

 

 

ʄʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʦʥʣʘʡʥ ʢʦʥʚʝʨʪʦʨʘ ʦʪ ʩʣʝʜʥʠʷ ʣʠʥʢ: 

 

http://www.binaryconvert.com/convert_float.html?decimal=0490

48046048 

 

ʠ ʜʘ ʧʨʦʚʝʨʠʪʝ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʪʘʪ. 

 

ʉʣʝʜʚʘ ʦʧʠʩʘʥʠʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʥʦʨʤʘʣʠʟʠʨʘʥʠʪʝ ʯʠʩʣʘ. 

ʈʘʟʩʲʞʜʝʥʠʷʪʘ ʩʝ ʦʪʥʘʩʷʪ ʟʘ ʯʠʩʣʘ ʩ ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ, ʢʘʪʦ 

ʚ ʩʢʦʙʠ ʠ ʩʠʚʦ ʢʘʨʝ ʩʘ ʧʦʩʦʯʝʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ 

ʬʦʨʤʘʪ ʩ ʜʚʦʡʥʘ ʪʦʯʥʦʩʪ. 

 

E'min = 0 (0) ï ʤʠʥʠʤʘʣʥʘ ʦʪʤʝʩʪʝʥʘ ʝʢʩʧʦʥʝʥʪʘ 

E'max = 127 (2047) ï ʤʘʢʩʠʤʘʣʥʘ ʦʪʤʝʩʪʝʥʘ ʢʦʤʧʦʥʝʥʪʘ 

 

ʂʨʘʡʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʪʤʝʩʪʝʥʘʪʘ ʝʢʩʧʦʥʝʥʪʘ E' (E'min  ʠ 

E'max) ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ Ñ0, ÑÐ ʠ NaNs. 

ʆʩʪʘʥʘʣʠʪʝ ʤʝʞʜʠʥʥʠ ʩʪʦʡʥʦʩʪʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʥʦʨʤʘʣʠʟʠʨʘʥʠ ʯʠʩʣʘ. ʑʝ ʦʟʥʘʯʘ ʪʘʟʠ 

ʝʢʩʧʦʥʝʥʪʘ ʢʘʪʦ E'norm, ʪ.ʝ. . E'min < E'norm < E'max. 

ɿʥʘʝʡʢʠ ʪʦʚʘ, ʤʦʞʝ ʜʘ ʦʧʨʝʜʝʣʠʤ ʤʠʥʠʤʘʣʥʦʪʦ Fpminnorm  

ʠ ʤʘʢʩʠʤʘʣʥʦʪʦ Fpmaxnorm ʥʦʨʤʘʣʠʟʠʨʘʥʦ ʯʠʩʣʦ, ʢʦʝʪʦ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʩ ʝʜʠʥʠʯʥʘ ʠ ʜʚʦʡʥʘ ʪʦʯʥʦʩʪ 

ʩʲʦʪʚʝʪʥʦ. 

1 1 0 0 0 0 0 1 0 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

http://www.binaryconvert.com/convert_float.html?decimal=049048046048
http://www.binaryconvert.com/convert_float.html?decimal=049048046048


  

 

64 

Fpminnorm(2) = (-1)S ʭ 1.000é0 ʭ 2 Eminnorm  

 

Fpmaxnorm(2) = (-1)S ʭ 1.111é1 ʭ 2 Emaxnorm 

 

Eminnorm = E'minnorm ï 127 (1023) = 1 (1) - 127 (1023) = -126 (-1022) 

 

Emaxnorm = E'maxnorm ï 127 (1023) = 254 (2046) - 127 (1023) = 127 (1023) 

 

Fpminnorm(2) = ±2-126(-1022) å  Ñ1.18 (2.23) x 10-38 (-308) 
 

Fpmaxnorm(2) = ±(2 ï 2-23(-52)) x 2127(1023) å  Ñ3.4 (1.80) x 1038 (308) 

 

ʌʠʛ.23 ʧʦʢʘʟʚʘ ʜʠʘʧʘʟʦʥʘ ʥʘ ʥʦʨʤʘʣʠʟʠʨʘʥʠʪʝ ʯʠʩʣʘ ʩ 

ʝʜʠʥʠʯʥʘ ʠ ʜʚʦʡʥʘ ʪʦʯʥʦʩʪ ʚʲʨʭʫ ʯʠʩʣʦʚʘʪʘ ʦʩ. 

 

 
 

ʌʠʛ. 23 ɼʠʘʧʘʟʦʥ ʥʘ ʥʦʨʤʘʣʠʟʠʨʘʥʠʪʝ ʯʠʩʣʘ 
 

 

5.3.2.3 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʥʫʣʘʪʘ 

 

ɿʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʥʫʣʘʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʧʝʮʠʘʣʥʘ ʙʠʪʦʚʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ: E' = 0 ʠ F = 0. ɿʘʨʘʜʠ ʟʥʘʢʦʚʠʷ ʙʠʪ S ʩʘ 

ʚʲʟʤʦʞʥʠ ʜʚʝ ʥʫʣʠ: +0 ʠ -0. 

 

 
 

ʌʠʛ. 24 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ +0 ʚʲʚ ʬʦʨʤʘʪ ʩ ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ 
 

 
 

ʌʠʛ. 25 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ -0 ʚʲʚ ʬʦʨʤʘʪ ʩ ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ 

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

-Ð +Ð 0 

+Fpminnorm 

+1.18 x 10-38 

  +2.23 x 10-308 

 

+Fpmaxnorm 

+3.34 x 1038 

  +1.80 x 10308 

 

-Fpminnorm 

-1.18 x 10-38 

 -2.23 x 10-308 

 

-Fpmaxnorm 

-3.34 x 1038 

 -1.80 x 10308 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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5.3.2.4 ɼʝʥʦʨʤʘʣʠʟʠʨʘʥʠ ʯʠʩʣʘ 

 

ʂʦʛʘʪʦ ʜʨʦʙʥʠʪʝ ʯʠʩʣʘ ʩʪʘʥʘʪ ʤʥʦʛʦ ʤʥʦʛʦ ʤʘʣʢʠ (ʤʥʦʛʦ 

ʙʣʠʟʢʠ ʜʦ ʥʫʣʘʪʘ), ʥʦʨʤʘʣʠʟʠʨʘʥʠʷʪ ʯʠʩʣʦʚ ʬʦʨʤʘʪ ʥʝ ʤʦʞʝ 

ʧʦʚʝʯʝ ʜʘ ʧʨʝʜʩʪʘʚʷ ʪʘʢʠʚʘ ʯʠʩʣʘ. ʇʨʠʯʠʥʘʪʘ ʝ, ʯʝ 

ʝʢʩʧʦʥʝʥʪʘʪʘ ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ ʜʘ ʢʦʤʧʝʥʩʠʨʘ 

ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʥʘ ʜʚʦʠʯʥʘʪʘ ʟʘʧʝʪʘʷ ʥʘʜʷʩʥʦ, ʟʘ ʜʘ ʩʝ 

ʝʣʠʤʠʥʠʨʘʪ ʚʦʜʝʱʠʪʝ ʥʫʣʠ. ʊʘʢʠʚʘ ʯʠʩʣʘ ʩʝ ʥʘʨʠʯʘʪ 

ʜʝʥʦʨʤʘʣʠʟʠʨʘʥʠ ʠʣʠ ʩʫʙʥʦʨʤʘʣʥʠ. 

 

ɼʝʥʦʨʤʘʣʠʟʠʨʘʥʠʪʝ ʜʚʦʠʯʥʠ ʜʨʦʙʥʠ ʯʠʩʣʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ 

ʩʣʝʜʥʘʪʘ  ʬʦʨʤʘ: 

 

Fp(2) = (-1)S x 0.F x 2Edenorm     
 

ʢʲʜʝʪʦ 

 

S ï  ʟʥʘʢ, ʦʧʨʝʜʝʣʷ ʜʘʣʠ ʯʠʩʣʦʪʦ ʝ ʧʦʣʦʞʠʪʝʣʥʦ (S = 0) ʠʣʠ 

ʦʪʨʠʮʘʪʝʣʥʦ (S = 1). 

 

F ï  ʜʨʦʙʥʘʪʘ ʯʘʩʪ ʥʘ ʤʘʥʪʠʩʘʪʘ (Fraction). 

 

Edenorm ï ʝʢʩʧʦʥʝʥʪʘ, ʦʙʦʟʥʘʯʘʚʘʱʘ ʯʝ ʯʠʩʣʦʪʦ ʝ 

ʜʝʥʦʨʤʘʣʠʟʠʨʘʥʦ.  

 

ʉʣʝʜʚʘ ʦʧʠʩʘʥʠʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʥʦʨʤʘʣʠʟʠʨʘʥʠʪʝ ʯʠʩʣʘ. 

ʈʘʟʩʲʞʜʝʥʠʷʪʘ ʩʝ ʦʪʥʘʩʷʪ ʟʘ ʯʠʩʣʘ ʩ ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ, ʢʘʪʦ 

ʚ ʩʢʦʙʠ ʠ ʩʠʚʦ ʢʘʨʝ ʩʘ ʧʦʩʦʯʝʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ 

ʬʦʨʤʘʪ ʩ ʜʚʦʡʥʘ ʪʦʯʥʦʩʪ. 

 
Edenorm = E'denorm - 127(1023) = 0 (0) ï 127(1023) = -126(-1022) 

 
Fpmindenorm(2) = (-1)S ʭ 0.000é1 ʭ 2 -126(-1022) = ±2-149(-1074)  

                              å  Ñ1.4(4.9) x 10--45(-324) 

 

Fpmaxdenorm(2) = (-1)S ʭ 0.111é1 ʭ 2 -126(-1022) å ±2-126(-1022)  

                              å  ±1.18(2.23) x 10-38 (-308) 
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ʌʠʛ. 26 ɼʠʘʧʘʟʦʥ ʥʘ ʜʝʥʦʨʤʘʣʠʟʠʨʘʥʠʪʝ ʯʠʩʣʘ 
 

 

5.3.2.5 ɹʝʟʢʨʘʡʥʦʩʪ 

 

ɿʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʙʝʟʢʨʘʡʥʦʩʪ ʩʝ ʠʟʧʦʣʟʚʘ ʩʧʝʮʠʘʣʥʘ ʙʠʪʦʚʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ: E' = 255(2047) ʠ ʄ = 0. ɿʘʨʘʜʠ ʟʥʘʢʦʚʠʷ 

ʙʠʪ S ʩʘ ʚʲʟʤʦʞʥʠ ʜʚʝ ʙʝʟʢʨʘʡʥʦʩʪʠ: +Ð ʠ -Ð. 

 

 
 

ʌʠʛ. 27 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ +Ð ʚʲʚ ʬʦʨʤʘʪ ʩ ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ 

 

 
 

ʌʠʛ. 28 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ -Ð ʚʲʚ ʬʦʨʤʘʪ ʩ ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ 

 

ʉʣʝʜʚʘʱʘʪʘ ʦʧʝʨʘʮʠʷ ʧʦʢʘʟʚʘ ʢʦʛʘ ʨʝʟʫʣʪʘʪʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ÑÐ.  

 

Ñʥʝʥʫʣʝʚʦ-ʯʠʩʣʦ / 0 = ÑÐ 

 

 

5.3.2.6 NaNs 

 

ʉʪʦʡʥʦʩʪʪʘ NAN (Not a Number) ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ 

1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

-Ð +Ð 0 

+Fpmindenorm 

+1.4 x 10-45 

 +4.9 x 10-324 

 

+Fpmaxdenorm 

+1.18 x 10-38 

+2.23 x 10-308 

 

-Fpmindenorm 

-1.4 x 10-45 

 -4.9 x 10-324 

 

-Fpmaxdenorm 

-1.18 x 10-38 

 -2.23 x 10-308 
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ʥʘ ʩʪʦʡʥʦʩʪ, ʢʦʷʪʦ ʥʝ ʝ ʯʠʩʣʦ. ʀʤʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ NaN: 

QNaN (Quiet NaN) ʠ SNaN (Signaling NaN). ɿʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ 

ʠʤ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʧʝʮʠʘʣʥʠ ʙʠʪʦʚʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ: E' = 

255(2047) ʠ ʄ Í 0 

 

 
 

ʌʠʛ. 29 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ QNaN ʚʲʚ ʬʦʨʤʘʪ ʩ ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ 

 

 
 

ʌʠʛ. 30 ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ SNaN ʚʲʚ ʬʦʨʤʘʪ ʩ ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ 

 

QNaN ʦʪʙʝʣʷʟʚʘ ʥʝʦʧʨʝʜʝʣʝʥʠ ʦʧʝʨʘʮʠʠ, ʜʦʢʘʪʦ SNaN 

ʦʪʙʝʣʷʟʚʘ ʥʝʚʘʣʠʜʥʠ ʦʧʝʨʘʮʠʠ. 

 

ʉʣʝʜʚʘʱʠʪʝ ʦʧʝʨʘʮʠʠ ʧʦʢʘʟʚʘʪ ʢʦʛʘ ʨʝʟʫʣʪʘʪʲʪ ʤʦʞʝ ʜʘ 

ʙʲʜʝ NaN.  

 

±0 / ±0 = NaN 

ÑÐ / ÑÐ = NaN 

ÑÐ x 0 = NaN 

 

 

5.3.2.7 ʆʙʦʙʱʝʥʠʝ 

 

ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʧʦʢʘʟʚʘ ʚ ʨʝʟʶʤʝ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʯʠʩʣʘʪʘ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ ʧʦ ʩʪʘʥʜʘʨʪʘ IEEE 754. 

 

S ɽ' F ʉʪʦʡʥʦʩʪ 

0 00..00 00..00 +0 

0 00..00 00..01 ʇʦʣʦʞʠʪʝʣʥʦ ʜʝʥʦʨʤʘʣʠʟʠʨʘʥʦ ʯʠʩʣʦ 

x 1 1 1 1 1 1 1 1 0 x x x x x x x x x x x x x x x x x x x x x 1 

x 1 1 1 1 1 1 1 1 1 x x x x x x x x x x x x x x x x x x x x x x 
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11..11 +0.F x 2-126(-1022) 

0 
00..01 

11..10 
xx..xx 

ʇʦʣʦʞʠʪʝʣʥʦ ʥʦʨʤʘʣʠʟʠʨʘʥʦ ʯʠʩʣʦ 

+1.F x 2E'-127(-1023) 

0 11..11 00..00 +Ð 

0 11..11 
00..01 

01..11 
SNaN 

0 11..11 
10..00 

11..11 
QNaN 

1 00..00 00..00 -0 

1 00..00 
00..01 

11..11 

ʆʪʨʠʮʘʪʝʣʥʦ ʜʝʥʦʨʤʘʣʠʟʠʨʘʥʦ ʯʠʩʣʦ 

-0.F x 2-126(-1022) 

1 
00..01 

11..10 
xx..xx 

ʆʪʨʠʮʘʪʝʣʥʦ ʥʦʨʤʘʣʠʟʠʨʘʥʦ ʯʠʩʣʦ 

-1.F x 2E'-127(-1023) 

1 11..11 00..00 -Ð 

1 11..11 
00..01 

01..11 
SNaN 

1 11..11 
10..00 

11..11 
QNaN 

 

ʊʘʙʣ. 12 IEEE 754 ʧʘʨʘʤʝʪʨʠ 
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6 ʎʠʬʨʦʚʘ ʘʨʠʪʤʝʪʠʢʘ 

6.1 ʎʠʬʨʦʚʘ ʘʨʠʪʤʝʪʠʢʘ ʩ ʮʝʣʠ ʯʠʩʣʘ 

 

ʉʲʙʠʨʘʥʝ 

 

X + Y = Z 

 

X ï ʩʲʙʠʨʘʝʤʦ 

Y ï ʩʲʙʠʨʘʝʤʦ 

Z ï ʩʫʤʘ 

 

ʉʲʙʠʨʘʥʝʪʦ ʥʘ ʮʝʣʠ ʜʚʦʠʯʥʠ ʯʠʩʣʘ ʝ ʘʥʘʣʦʛʠʯʥʦ ʥʘ 

ʩʲʙʠʨʘʥʝʪʦ ʥʘ ʮʝʣʠ ʜʝʩʝʪʠʯʥʠ ʯʠʩʣʘ, ʜʦʨʠ ʝ ʧʦ-ʧʨʦʩʪʦ, ʪʲʡ 

ʢʘʪʦ ʜʚʦʠʯʥʘʪʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʩʝ ʩʲʩʪʦʠ ʩʘʤʦ ʦʪ ʜʚʝ ʮʠʬʨʠ 

ï 0 ʠ 1. ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ 

ʢʦʤʙʠʥʘʮʠʠ ʧʨʠ ʩʲʙʠʨʘʥʝ ʥʘ ʜʚʦʠʯʥʠ ʮʠʬʨʠ. 

 

ʢʦʤʙʠʥʘʮʠʷ  ʩʫʤʘ ʧʨʝʥʦʩ cout  

0 + 0 = 0 0 

0 + 1 = 1 0 

1 + 0 = 1 0 

1 + 1 = 0 1 

 

ʊʘʙʣ. 13 ʂʦʤʙʠʥʘʮʠʠ ʦʪ ʩʲʙʠʨʘʥʝ ʥʘ ʜʚʦʠʯʥʠ ʮʠʬʨʠ 

 

ʅʫʣʘ, ʧʨʠʙʘʚʝʥʘ ʢʲʤ ʢʦʷ ʜʘ ʝ ʮʠʬʨʘ ʠʣʠ ʯʠʩʣʦ, ʜʘʚʘ ʩʘʤʘʪʘ 

ʮʠʬʨʘ ʠʣʠ ʯʠʩʣʦ (ʚʠʞʪʝ ʧʲʨʚʠʪʝ ʜʚʘ ʨʝʜʘ ʥʘ ʪʘʙʣʠʮʘʪʘ). 

ɽʜʠʥʠʮʘ, ʧʨʠʙʘʚʝʥʘ ʢʲʤ ʢʦʷ ʜʘ ʝ ʮʠʬʨʘ ʠʣʠ ʯʠʩʣʦ, ʜʘʚʘ 

ʩʣʝʜʚʘʱʘʪʘ ʧʦ ʛʦʣʝʤʠʥʘ ʮʠʬʨʘ ʠʣʠ ʯʠʩʣʦ (ʚʠʞʪʝ ʧʦʩʣʝʜʥʠʪʝ 

ʜʚʘ ʨʝʜʘ ʥʘ ʪʘʙʣʠʮʘʪʘ). ʑʝ ʨʘʟʛʣʝʜʘʤ ʧʦʩʣʝʜʥʠʷ ʨʝʜ ʤʘʣʢʦ 

ʧʦ-ʧʦʜʨʦʙʥʦ. ʇʨʠ ʩʲʙʠʨʘʥʝ ʥʘ 1 ʩ 1 ʨʝʟʫʣʪʘʪʲʪ ʝ 102 (2 ʚ 

ʜʝʩʝʪʠʯʥʘ ʙʨʦʡʥʘ ʩʠʪʝʤʘ), ʪ.ʝ. . ʨʝʟʫʣʘʪʥʠʷʪ ʙʠʪ ʝ 0 ʠ ʩʝ 

ʛʝʥʝʨʠʨʘ ʧʨʝʥʦʩ cout = 1, ʢʦʡʪʦ ʩʝ ʜʦʙʘʚʘ ʢʲʤ ʩʣʝʜʚʘʱʠʷ ʧʦ-

ʩʪʘʨʰʠ ʙʠʪ (ʙʠʪʲʪ, ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ ʚʣʷʚʦ ʦʪ ʪʝʢʫʱʠʷ ʙʠʪ). 
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ʇʨʠ ʩʲʙʠʨʘʥʝ ʥʘ ʙʠʪʦʚʝʪʝ ʥʘ ʜʚʝ ʜʚʦʠʯʥʠ ʯʠʩʣʘ ʩʝ ʟʘʧʦʯʚʘ 

ʦʪ ʥʘʡ-ʤʣʘʜʰʠʪʝ ʙʠʪʦʚʝ. ɸʢʦ ʧʨʠ ʪʦʚʘ ʩʲʙʠʨʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ 

ʧʨʝʥʦʩ 1, ʪʦʡ ʩʝ ʜʦʙʘʚʷ ʢʲʤ ʩʫʤʘʪʘ ʥʘ ʩʣʝʜʚʘʱʠʪʝ ʧʦʨʝʜ 

ʙʠʪʦʚʝ ʠ ʪ.ʥ., ʜʦʢʘʪʦ ʩʝ ʠʟʚʲʨʰʠ ʩʲʙʠʨʘʥʝʪʦ ʠ ʥʘ ʥʘʡ-

ʩʪʘʨʰʠʪʝ ʙʠʪʦʚʝ ʥʘ ʯʠʩʣʘʪʘ. ʆʧʠʩʘʥʠʷʪ ʧʨʦʮʝʩ ʤʦʞʝ ʜʘ ʩʝ 

ʦʙʦʙʱʠ ʢʘʪʦ ai + bi + cin ʠ ʧʨʝʥʦʩ cout, ʢʲʜʝʪʦ ai ʠ bi ʩʘ 

ʩʲʦʪʚʝʪʥʠʪʝ ʙʠʪʦʚʝ ʥʘ ʜʚʦʠʯʥʠʪʝ ʯʠʩʣʘ, cin ʝ ʧʨʝʥʦʩʲʪ ʦʪ 

ʩʫʤʘʪʘ ʥʘ ʧʨʝʜʭʦʜʥʠʪʝ ʙʠʪʦʚʝ, a cout ʝ ʧʨʝʥʦʩʲʪ ʦʪ ʪʦʚʘ 

ʩʲʙʠʨʘʥʝ, ʢʦʡʪʦ ʩʝ ʷʚʷʚʘ cin ʟʘ ʩʣʝʜʚʘʱʠʪʝ ʙʠʪʦʚʝ. ʇʨʠ 

ʩʲʙʠʨʘʥʝ ʥʘ ʥʘʡ-ʤʣʘʜʰʠʪʝ ʙʠʪʦʚʝ cin ʚʠʥʘʛʠ ʝ 0, ʪ.ʝ. . ʥʷʤʘ 

ʧʨʝʥʦʩ. ʊʘʙʣ.14 ʧʦʢʘʟʚʘ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʢʦʤʙʠʥʘʮʠʠ ʧʨʠ 

ʩʲʙʠʨʘʥʝʪʦ ʥʘ ʙʠʪʦʚʝʪʝ ʥʘ ʜʚʦʠʯʥʠ ʯʠʩʣʘ ʠ ʧʨʝʥʦʩʘ cin. 

 

ai bi cin  ʩʫʤʘ cout 

0 0 0 = 0 0 

0 0 1 = 1 0 

0 1 0 = 1 0 

0 1 1 = 0 1 

1 0 0 = 1 0 

1 0 1 = 0 1 

1 1 0 = 0 1 

1 1 1 = 1 1 

 

ʊʘʙʣ. 14 ʂʦʤʙʠʥʘʮʠʠ ʧʨʠ ʩʲʙʠʨʘʥʝ ʥʘ ʙʠʪʦʚʝʪʝ ʥʘ ʜʚʦʠʯʥʠ ʯʠʩʣʘ 

 

ʉʣʝʜʚʘʱʠʪʝ ʧʨʠʤʝʨʠ ʠʣʶʩʪʨʠʨʘʪ ʚʩʠʯʢʦ ʦʧʠʩʘʥʦ ʜʦʪʫʢ. ɿʘ 

ʧʨʦʩʪʦʪʘ ʱʝ ʠʟʧʦʣʟʚʘʤ 8-ʙʠʪʦʚʠ ʙʝʟʟʥʘʢʦʚʠ ʯʠʩʣʘ, ʥʦ 

ʧʨʠʥʮʠʧʠʪʝ ʩʘ ʘʙʩʦʣʶʪʥʦ ʩʲʱʠʪʝ ʟʘ 16- ʠ 32-ʙʠʪʦʚʠ 

ʙʝʟʟʥʘʢʦʚʠ ʯʠʩʣʘ. 

 

ʇʨʠʤʝʨ: 37 + 18 = 55 

 

     0  0  0  0  0  0  0    Ŷ cout (cin) 

  00100101 (37) 

+ 
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  00010010 (18) 

_____________ 

  00110111 (55) 

 

ʇʨʠʤʝʨ: 55 + 100 = 155 

 

     1  1  0  0  1  0  0     Ŷ cout (cin) 

  00110111  (55) 

+ 

  01100100 (100) 

______________ 

  10011011 (155) 

 

ʇʨʠʤʝʨ: 155 + 101 = 256 

 

  1 1  1  1  1  1  1  1    Ŷ cout (cin) 

  10011011  (155) 

+ 

  01100101  (101) 

______________ 

100000000  (0) ɺʥʠʤʘʥʠʝ!!! 

 

ʇʦʩʣʝʜʥʠʷʪ ʧʨʠʤʝʨ ʠʣʶʩʪʨʠʨʘ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʷʪʦ ʩʝ 

ʛʝʥʝʨʠʨʘ ʧʨʝʥʦʩ ʦʪ ʥʘʡ-ʩʪʘʨʰʠʪʝ ʙʠʪʦʚʝ, ʪ.ʝ. . ʩʫʤʘʪʘ ʠʟʣʠʟʘ 

ʠʟʚʲʥ ʦʙʭʚʘʪʘ ʦʪ ʩʪʦʡʥʦʩʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ 

8-ʙʠʪʦʚ ʙʝʟʟʥʘʢʦʚ ʬʦʨʤʘʪ. ʇʨʦʮʝʩʦʨʠʪʝ ʠʥʜʠʮʠʨʘʪ ʪʦʚʘ ʯʨʝʟ 

ʩʧʝʮʠʘʣʝʥ ʙʠʪ C (Carry ). ɸʢʦ ʉ = 0, ʥʷʤʘ ʧʨʝʧʲʣʚʘʥʝ, ʚ 

ʧʨʦʪʠʚʝʥ ʩʣʫʘʡ ʠʤʘ ʧʨʝʧʲʣʚʘʥʝ. 

 

 

ʀʟʚʘʞʜʘʥʝ 

 

X - Y = Z 

 

X ï ʫʤʘʣʷʝʤʦ 

Y ï ʫʤʘʣʠʪʝʣ 

Z ï ʨʘʟʣʠʢʘ 
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ʀʟʚʘʞʜʘʥʝʪʦ ʥʘ ʮʝʣʠ ʜʚʦʠʯʥʠ ʯʠʩʣʘ ʝ ʘʥʘʣʦʛʠʯʥʦ ʥʘ 

ʠʟʚʘʞʜʘʥʝʪʦ ʥʘ ʮʝʣʠ ʜʝʩʝʪʠʯʥʠ ʯʠʩʣʘ, ʜʦʨʠ ʝ ʧʦ-ʧʨʦʩʪʦ, ʪʲʡ 

ʢʘʪʦ ʜʚʦʠʯʥʘʪʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʩʝ ʩʲʩʪʦʠ ʩʘʤʦ ʦʪ ʜʚʝ ʮʠʬʨʠ 

ï 0 ʠ 1. ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ 

ʢʦʤʙʠʥʘʮʠʠ ʧʨʠ ʠʟʚʘʞʜʘʥʝ ʥʘ ʜʚʦʠʯʥʠ ʮʠʬʨʠ. 

 

ʢʦʤʙʠʥʘʮʠʷ  ʨʘʟʣʠʢʘ ʟʘʝʤ bout  

0 - 0 = 0 0 

0 - 1 = 1 1 

1 - 0 = 1 0 

1 - 1 = 0 0 

 

ʊʘʙʣ. 15 ʂʦʤʙʠʥʘʮʠʠ ʧʨʠ ʠʟʚʘʞʜʘʥʝ ʥʘ ʜʚʦʠʯʥʠ ʮʠʬʨʠ 

 

ʅʫʣʘ, ʠʟʚʘʜʝʥʘ ʦʪ ʢʦʷ ʜʘ ʝ ʮʠʬʨʘ ʠʣʠ ʯʠʩʣʦ, ʜʘʚʘ ʩʘʤʘʪʘ 

ʮʠʬʨʘ ʠʣʠ ʯʠʩʣʦ (ʚʠʞʪʝ ʨʝʜ 1 ʠ 3 ʥʘ ʪʘʙʣʠʮʘʪʘ). ɽʜʠʥʠʮʘ, 

ʠʟʚʘʜʝʥʘ ʦʪ ʢʦʷ ʜʘ ʝ ʮʠʬʨʘ ʠʣʠ ʯʠʩʣʦ, ʜʘʚʘ ʧʨʝʜʭʦʜʥʘʪʘ ʧʦ 

ʛʦʣʝʤʠʥʘ ʮʠʬʨʘ ʠʣʠ ʯʠʩʣʦ (ʚʠʞʪʝ ʨʝʜʦʚʝ 2 ʠ 4 ʥʘ 

ʪʘʙʣʠʮʘʪʘ). ʑʝ ʨʘʟʛʣʝʜʘʤ ʨʝʜ 2 ʤʘʣʢʦ ʧʦ-ʧʦʜʨʦʙʥʦ. ʇʨʠ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʦʧʝʨʘʮʠʷʪʘ 0 - 1 ʩʝ ʚʟʝʤʘ ʟʘʝʤ 1 ʦʪ ʩʣʝʜʚʘʱʠʷ 

ʩʪʘʨʰʠ ʙʠʪ, ʪ.ʝ. . ʧʦʣʫʯʘʚʘ ʩʝ 102 (2 ʜʝʩʝʪʠʯʥʦ) - 1 = 1, ʪ.ʝ. . 

ʨʝʟʫʣʘʪʥʠʷʪ ʙʠʪ ʝ 1 ʠ ʩʝ ʛʝʥʝʨʠʨʘ ʟʘʝʤ bout = 1, ʢʦʡʪʦ ʩʝ 

ʚʟʝʤʘ ʦʪ ʩʣʝʜʚʘʱʠʷ ʧʦ-ʩʪʘʨʰʠ ʙʠʪ (ʙʠʪʲʪ, ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ 

ʚʣʷʚʦ ʦʪ ʪʝʢʫʱʠʷ ʙʠʪ). 

 

ʇʨʠ ʠʟʚʘʞʜʘʥʝ ʥʘ ʙʠʪʦʚʝʪʝ ʥʘ ʜʚʝ ʜʚʦʠʯʥʠ ʯʠʩʣʘ ʩʝ ʟʘʧʦʯʚʘ 

ʦʪ ʥʘʡ-ʤʣʘʜʰʠʪʝ ʙʠʪʦʚʝ. ɸʢʦ ʧʨʠ ʪʦʚʘ ʠʟʚʘʞʜʘʥʝ ʩʝ 

ʛʝʥʝʨʠʨʘ ʟʘʝʤ 1, ʪʦʡ ʩʝ ʠʟʚʘʞʜʘ ʦʪ ʨʘʟʣʠʢʘʪʘ ʥʘ ʩʣʝʜʚʘʱʠʪʝ 

ʧʦʨʝʜ ʙʠʪʦʚʝ ʠ ʪ.ʥ., ʜʦʢʘʪʦ ʩʝ ʠʟʚʲʨʰʠ ʠʟʚʘʞʜʘʥʝʪʦ ʠ ʥʘ 

ʥʘʡ-ʩʪʘʨʰʠʪʝ ʙʠʪʦʚʝ ʥʘ ʯʠʩʣʦʪʦ. ʆʧʠʩʘʥʠʷʪ ʧʨʦʮʝʩ ʤʦʞʝ ʜʘ 

ʩʝ ʦʙʦʙʱʠ ʢʘʪʦ ai - bi - bin ʠ ʟʘʝʤ bout, ʢʲʜʝʪʦ ai ʠ bi ʩʘ 

ʩʲʦʪʚʝʪʥʠʪʝ ʙʠʪʦʚʝ ʥʘ ʜʚʦʠʯʥʦʪʦ ʯʠʩʣʦ, bin ʝ ʟʘʝʤʲʪ ʦʪ 

ʨʘʟʣʠʢʘʪʘ ʥʘ ʧʨʝʜʭʦʜʥʠʪʝ ʙʠʪʦʚʝ, a bout ʝ ʟʘʝʤʲʪ ʦʪ ʪʦʚʘ 

ʠʟʚʘʞʜʘʥʝ, ʢʦʡʪʦ ʩʝ ʷʚʷʚʘ bin ʟʘ ʩʣʝʜʚʘʱʠʪʝ ʙʠʪʦʚʝ. ʊʘʙʣ.16 

ʧʦʢʘʟʚʘ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʢʦʤʙʠʥʘʮʠʠ ʧʨʠ ʠʟʚʘʞʜʘʥʝʪʦ ʥʘ 

ʙʠʪʦʚʝʪʝ ʥʘ ʜʚʦʠʯʥʠ ʯʠʩʣʘ ʠ ʟʘʝʤʘ bin. 
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ai bi bin  ʨʘʟʣʠʢʘ bout 

0 0 0 = 0 0 

0 0 1 = 1 1 

0 1 0 = 1 1 

0 1 1 = 0 1 

1 0 0 = 1 0 

1 0 1 = 0 0 

1 1 0 = 0 0 

1 1 1 = 1 1 

 

ʊʘʙʣ. 16 ʂʦʤʙʠʥʘʮʠʠ ʦʪ ʠʟʚʘʞʜʘʥʝ ʥʘ ʙʠʪʦʚʝʪʝ ʥʘ ʜʚʦʠʯʥʠ ʯʠʩʣʘ 

 

ʉʣʝʜʚʘʱʠʪʝ ʧʨʠʤʝʨʠ ʠʣʶʩʪʨʠʨʘʪ ʚʩʠʯʢʦ ʦʧʠʩʘʥʦ ʜʦʪʫʢ. ɿʘ 

ʧʨʦʩʪʦʪʘ ʱʝ ʠʟʧʦʣʟʚʘʤ 8-ʙʠʪʦʚʠ ʙʝʟʟʥʘʢʦʚʠ ʯʠʩʣʘ, ʥʦ 

ʧʨʠʥʮʠʧʠʪʝ ʩʘ ʘʙʩʦʣʶʪʥʦ ʩʲʱʠʪʝ ʟʘ 16- ʠ 32-ʙʠʪʦʚʠ 

ʙʝʟʟʥʘʢʦʚʠ ʯʠʩʣʘ. 

 

ʇʨʠʤʝʨ: 37 - 18 = 19 

 

     0  0  1  0  1  0  0       Ŷ bout (bin) 

  00100101 (37) 

- 

  00010010 (18) 

_____________ 

  00010011 (19) 

 

ʇʨʠʤʝʨ: 100 - 55 = 45 

 

     0  1  1  1  1  1  1      Ŷ bout (bin) 

  01100100 (100) 

- 

  00110111 (55) 

______________ 

  00101101 (45) 
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ʇʨʠʤʝʨ: 4 - 10 = -6 

 

  1 1  1  1  1  0  1  0        Ŷ bout (bin) 

  00000100 (4) 

- 

  00001010 (10) 

______________ 

111111010 (-6) Ÿ ʨʝʟʫʣʪʘʪʲʪ ʝ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ 

 

ʇʦʩʣʝʜʥʠʷʪ ʧʨʠʤʝʨ ʠʣʶʩʪʨʠʨʘ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʷʪʦ ʩʝ 

ʛʝʥʝʨʠʨʘ ʟʘʝʤ ʧʨʠ ʠʟʚʘʞʜʘʥʝ ʥʘ ʥʘʡ-ʩʪʘʨʰʠʪʝ ʙʠʪʦʚʝ, ʪ.ʝ. . 

ʨʘʟʣʠʢʘʪʘ ʝ ʦʪʨʠʮʘʪʝʣʥʦ ʯʠʩʣʦ. ʇʨʦʮʝʩʦʨʠʪʝ ʠʥʜʠʮʠʨʘʪ ʪʦʚʘ 

ʯʨʝʟ ʩʧʝʮʠʘʣʝʥ ʙʠʪ B (Borrow ). ɸʢʦ B = 0, ʥʷʤʘ ʟʘʝʤ, ʚ 

ʧʨʦʪʠʚʝʥ ʩʣʫʘʡ ʠʤʘ ʟʘʝʤ. 

 

 

ʉʲʙʠʨʘʥʝ ʠ ʠʟʚʘʞʜʘʥʝ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ 

 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ ʠʟʧʦʣʟʚʘʪ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʢʦʚʠ ʯʠʩʣʘ. 

ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʠʤʘ ʩʣʝʜʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

Á ʅʫʣʘʪʘ ʠʤʘ ʝʜʥʦ ʧʨʝʜʩʪʘʚʷʥʝ (ʚʠʞʪʝ ʦʪʥʦʚʦ ʊʘʙʣ.9); 

 

Á ʆʧʝʨʘʮʠʷʪʘ ʠʟʚʘʞʜʘʥʝ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʩʲʙʠʨʘʥʝ ʥʘ 

ʫʤʘʣʷʝʤʦʪʦ ʠ ʫʤʘʣʠʪʝʣʷ. ʆʧʝʨʘʮʠʷʪʘ ʠʟʚʘʞʜʘʥʝ ʤʦʞʝ 

ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

 a - b = a + (-b) = (-b) + a 

 

-ʘ - b = (-a) + (-b) = (-b) + (-a) 

 

Á ɼʠʘʧʘʟʦʥʲʪ ʦʪ ʩʪʦʡʥʦʩʪʠ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ 
ʦʪ n-ʙʠʪʦʚʦ ʟʥʘʢʦʚʦ ʯʠʩʣʦ ʝ -2n-1 ÷ + (2n-1 ï 1). 

 

n = 8   Ÿ -128 ÷ +127 

n = 16 Ÿ -32768 ÷ +32767 
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 n = 32 Ÿ -2 147 483 648 ÷ +2 147 483 647 

 n = 64 Ÿ -9 223 372 036 854 775 808 ÷  

                          +9 223 372 036 854 775 807 

 

ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʥʘ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʯʠʩʣʘ ʩʲʚʧʘʜʘ ʩ 

ʦʙʠʯʘʡʥʦʪʦ ʜʚʦʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʙʝʟʟʥʘʢʦʚʠʪʝ ʜʚʦʠʯʥʠ 

ʯʠʩʣʘ. ʅʘʧʨʠʤʝʨ ʜʝʩʝʪʠʯʥʦʪʦ ʯʠʩʣʦ +100 ʩʝ ʧʨʝʜʩʪʘʚʷ ʧʦ 

ʝʜʠʥ ʠ ʩʲʱ ʥʘʯʠʥ ʢʘʪʦ ʙʝʟʟʥʘʢʦʚʦ ʯʠʩʣʦ ʠ ʧʦʣʦʞʠʪʝʣʥʦ 

ʯʠʩʣʦ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ: 01100100. ʆʪʨʠʮʘʪʝʣʥʠʪʝ ʯʠʩʣʘ, 

ʢʘʢʪʦ ʚʝʯʝ ʟʥʘʝʪʝ, ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ ʢʘʪʦ 

ʧʦʣʦʞʠʪʝʣʥʠʷʪ ʝʢʚʠʚʘʣʝʥʪ ʥʘ ʯʠʩʣʦʪʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ 

ʦʙʨʘʪʝʥ ʢʦʜ ʠ ʢʲʤ ʨʝʟʫʣʪʘʪʘ ʩʝ ʧʨʠʙʘʚʠ 1. 

 

ʇʨʦʮʝʩʲʪ ʥʘ ʩʲʙʠʨʘʥʝ (ʠʟʚʘʞʜʘʥʝ) ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ ʤʦʞʝ 

ʜʘ ʙʲʜʝ ʦʙʦʙʱʝʥ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1. ɼʚʝʪʝ ʯʠʩʣʘ, ʢʦʠʪʦ ʱʝ ʩʝ ʩʫʤʠʨʘʪ (ʠʟʚʘʞʜʘʪ), ʩʝ 
ʧʨʝʜʩʪʘʚʷʪ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ. 

2. ʏʠʩʣʘʪʘ ʩʝ ʩʫʤʠʨʘʪ, ʠʟʧʦʣʟʚʘʡʢʠ ʙʘʟʦʚʠʪʝ ʧʨʘʚʠʣʘ ʟʘ 

ʜʚʦʠʯʥʦ ʩʲʙʠʨʘʥʝ, ʦʧʠʩʘʥʠ ʚ ʊʘʙʣ.13 ʠ 14. 

3. ʇʨʝʥʦʩʲʪ ʦʪ ʥʘʡ-ʩʪʘʨʰʠʪʝ ʙʠʪʦʚʝ, ʘʢʦ ʠʤʘ ʪʘʢʲʚ, ʩʝ 

ʠʟʭʚʲʨʣʷ. 

4. ʇʦʣʫʯʝʥʠʷʪ ʨʝʟʫʣʪʘʪ ʝ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ. 

 

ʉʣʝʜʚʘʱʠʪʝ ʧʨʠʤʝʨʠ ʠʣʶʩʪʨʠʨʘʪ ʚʩʠʯʢʦ ʦʧʠʩʘʥʦ ʜʦʪʫʢ. ɿʘ 

ʧʨʦʩʪʦʪʘ ʱʝ ʠʟʧʦʣʟʚʘʤ 8-ʙʠʪʦʚʠ ʟʥʘʢʦʚʠ ʯʠʩʣʘ, ʥʦ 

ʧʨʠʥʮʠʧʠʪʝ ʩʘ ʘʙʩʦʣʶʪʥʦ ʩʲʱʠʪʝ ʟʘ 16- ʠ 32-ʙʠʪʦʚʠ ʟʥʘʢʦʚʠ 

ʯʠʩʣʘ. 

 

ʇʨʠʤʝʨ: (+37) + (+18) = 55 

¶ ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʥʘ +37 ʝ 00100101. 

¶ ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʥʘ +18 ʝ 00010010. 

 

00100101 (+37) 

                                     + 

00010010 (+18) 
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______________ 

00110111 (+55) 

 

ʇʨʠʤʝʨ: (+37) + (-18) = +19 

¶ ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʥʘ +37 ʝ 00100101. 

¶ ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʥʘ -18 ʝ 11101110. 

 

00100101 (+37) 

                                      + 

11101110 (-18) 

______________ 

                                      100010011 (+19) 

 

ʇʨʠʤʝʨ: (+18) + (-37) = -19 

¶ ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʥʘ +18 ʝ 00010010. 

¶ ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʥʘ -37 ʝ 11011011. 

 

00010010 (+18) 

                                     + 

11011011 (-37) 

______________ 

11101101 (-19) 

 

ʇʨʠʤʝʨ: (-18) + (-37) = -55 

¶ ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʥʘ -18 ʝ 11101110. 

¶ ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʥʘ -37 ʝ 11011011. 

 

11101110 (-18) 

                                      + 

11011011 (-37) 

______________ 

                                      111001001 (-55) 

 

ʇʨʠʤʝʨ: (-128) + (-1) = -129 

¶ ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʥʘ -128 ʝ 10000000. 

¶ ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʢʦʜ ʥʘ -1 ʝ 11111111. 
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   10000000 (-128) 

                                      + 

11111111 (-1) 

______________ 

                                       101111111 (+127) ɺʥʠʤʘʥʠʝ!!! 

 

ʇʦʩʣʝʜʥʠʷʪ ʧʨʠʤʝʨ ʠʣʶʩʪʨʠʨʘ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʷʪʦ ʩʝ 

ʧʦʣʫʯʘʚʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʪ.ʝ. . ʨʝʟʫʣʪʘʪʲʪ ʠʟʣʠʟʘ 

ʠʟʚʲʥ ʜʠʘʧʘʟʦʥʘ ʦʪ ʧʨʝʜʩʪʘʚʠʤʠʪʝ ʩʪʦʡʥʦʩʪʠ. ʈʝʟʫʣʪʘʪʲʪ ʦʪ 

ʩʫʤʘʪʘ ʥʘ -128 ʠ -1 ʝ -129, ʥʦ ʧʦʨʘʜʠ ʧʨʝʧʲʣʚʘʥʝ ʨʝʟʫʣʪʘʪʲʪ, 

ʢʦʡʪʦ ʩʝ ʧʦʣʫʯʘʚʘ, ʝ +127. ʇʨʦʮʝʩʦʨʠʪʝ ʠʥʜʠʮʠʨʘʪ ʪʦʚʘ ʯʨʝʟ 

ʩʧʝʮʠʘʣʝʥ ʙʠʪ V (Overflow). ɸʢʦ V = 0, ʥʷʤʘ ʘʨʠʪʤʝʪʠʯʥʦ 

ʧʨʝʧʲʣʚʘʥʝ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʘʡ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ. 

 

 

ʋʤʥʦʞʝʥʠʝ 

 

X *  Y = Z 

 

X ï ʤʥʦʞʠʤʦ 

Y ï ʤʥʦʞʠʪʝʣ 

Z ï ʧʨʦʠʟʚʝʜʝʥʠʝ 

 

ʋʤʥʦʞʝʥʠʝʪʦ ʥʘ ʮʝʣʠ ʜʚʦʠʯʥʠ ʯʠʩʣʘ ʝ ʘʥʘʣʦʛʠʯʥʦ ʥʘ 

ʫʤʥʦʞʝʥʠʝʪʦ ʥʘ ʮʝʣʠ ʜʝʩʝʪʠʯʥʠ ʯʠʩʣʘ, ʜʦʨʠ ʝ ʧʦ-ʧʨʦʩʪʦ, 

ʪʲʡ ʢʘʪʦ ʜʚʦʠʯʥʘʪʘ ʙʨʦʡʥʘ ʩʠʩʪʝʤʘ ʩʝ ʩʲʩʪʦʠ ʩʘʤʦ ʦʪ ʜʚʝ 

ʮʠʬʨʠ ï 0 ʠ 1. ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ 

ʢʦʤʙʠʥʘʮʠʠ ʧʨʠ ʫʤʥʦʞʝʥʠʝ ʥʘ ʜʚʦʠʯʥʠ ʮʠʬʨʠ. 

 

ʢʦʤʙʠʥʘʮʠʷ  ʧʨʦʠʟʚʝʜʝʥʠʝ 

0 x 0 = 0 

0 x 1 = 0 

1 x 0 = 0 

1 x 1 = 1 

 

ʊʘʙʣ. 17 ʂʦʤʙʠʥʘʮʠʠ ʧʨʠ ʫʤʥʦʞʝʥʠʝ ʥʘ ʜʚʦʠʯʥʠ ʮʠʬʨʠ 
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ʅʫʣʘ, ʫʤʥʦʞʝʥʘ ʩ ʢʦʷ ʜʘ ʝ ʮʠʬʨʘ ʠʣʠ ʯʠʩʣʦ, ʜʘʚʘ ʥʫʣʘ 

(ʚʠʞʪʝ ʧʲʨʚʠʪʝ ʜʚʘ ʨʝʜʘ ʥʘ ʪʘʙʣʠʮʘʪʘ). ɽʜʠʥʠʮʘ, ʫʤʥʦʞʝʥʘ ʩ 

ʢʦ̫ ʜʘ ʝ ʮʠʬʨʘ ʠʣʠ ʯʠʩʣʦ, ʜʘʚʘ ʩʘʤʘʪʘ ʮʠʬʨʘ ʠʣʠ ʯʠʩʣʦ 

(ʚʠʞʪʝ ʧʦʩʣʝʜʥʠʪʝ ʜʚʘ ʨʝʜʘ ʥʘ ʪʘʙʣʠʮʘʪʘ). 

 

ʂʣʘʩʠʯʝʩʢʠʷʪ ʤʝʪʦʜ ʥʘ ʫʤʥʦʞʝʥʠʝ ʥʘ ʙʝʟʟʥʘʢʦʚʠ ʜʚʦʠʯʥʠ 

ʯʠʩʣʘ ʝ ʩʲʱʠʷʪ ʢʘʪʦ ʧʨʠ ʫʤʥʦʞʝʥʠʝ ʥʘ ʙʝʟʟʥʘʢʦʚʠ 

ʜʝʩʝʪʠʯʥʠ ʯʠʩʣʘ ʠ ʩʝ ʥʘʨʠʯʘ ʘʣʛʦʨʠʪʲʤ ʩ Ăʤʥʦʛʦʢʨʘʪʥʦ 

ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʣʷʚʦ ʠ ʩʫʤʠʨʘʥʝò (repeated left-shift and 

add). ʇʨʠ ʪʦʟʠ ʤʝʪʦʜ ʫʤʥʦʞʝʥʠʝʪʦ ʟʘʧʦʯʚʘ ʩ ʥʘʡ-ʤʣʘʜʰʠʷ 

ʙʠʪ ʥʘ ʤʥʦʞʠʪʝʣʷ. ɺʩʷʢʦ ʯʘʩʪʠʯʥʦ ʧʨʦʠʟʚʝʜʝʥʠʝ (ʙʝʟ 

ʧʲʨʚʦʪʦ) ʩʝ ʧʦʩʪʘʚʷ ʧʦʜ ʧʨʝʜʠʰʥʦʪʦ ʠ ʩʝ ʧʨʝʤʝʩʪʚʘ ʩ ʝʜʥʘ 

ʧʦʟʠʮʠʷ ʥʘʣʷʚʦ. ʊʦʟʠ ʧʨʦʮʝʩ ʩʝ ʧʦʚʪʘʨʷ, ʜʦʢʘʪʦ ʩʝ ʠʟʯʝʨʧʷʪ 

ʚʩʠʯʢʠ ʙʠʪʦʚʝ ʥʘ ʤʥʦʞʠʪʝʣʷ. ʅʘʢʨʘʷ ʪʘʢʘ ʧʦʣʫʯʝʥʠʪʝ 

ʯʘʩʪʠʯʥʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʝ ʩʫʤʠʨʘʪ ʠ ʩʝ ʧʦʣʫʯʘʚʘ ʢʨʘʡʥʦʪʦ 

ʧʨʦʠʟʚʝʜʝʥʠʝ.  

 

ɿʘʧʦʤʥʝʪʝ ʯʝ ʧʨʠ ʙʝʟʟʥʘʢʦʚʦ ʫʤʥʦʞʘʚʘʥʝ ʥʘ n-ʙʠʪʦʚʦ ʩ m-

ʙʠʪʦʚʦ ʯʠʩʣʦ ʩʝ ʧʦʣʫʯʘʚʘ (n+m)-ʙʠʪʦʚʦ ʙʝʟʟʥʘʢʦʚʦ ʯʠʩʣʦ, 

ʪ.ʝ. . ʘʢʦ ʫʤʥʦʞʠʪʝ ʜʚʝ 8-ʙʠʪʦʚʠ ʙʝʟʟʥʘʢʦʚʠ ʯʠʩʣʘ 

ʨʝʟʫʣʪʘʪʲʪ ʱʝ ʙʲʜʝ 16-ʙʠʪʦʚ. 

 

ʉʣʝʜʚʘʱʠʪʝ ʧʨʠʤʝʨʠ ʠʣʶʩʪʨʠʨʘʪ ʚʩʠʯʢʦ ʦʧʠʩʘʥʦ ʜʦʪʫʢ. ɿʘ 

ʧʨʦʩʪʦʪʘ ʱʝ ʠʟʧʦʣʟʚʘʤ 8-ʙʠʪʦʚʠ ʙʝʟʟʥʘʢʦʚʠ ʯʠʩʣʘ, ʥʦ 

ʧʨʠʥʮʠʧʠʪʝ ʩʘ ʘʙʩʦʣʶʪʥʦ ʩʲʱʠʪʝ ʟʘ 16- ʠ 32-ʙʠʪʦʚʠ 

ʙʝʟʟʥʘʢʦʚʠ ʯʠʩʣʘ. 

 

ʇʨʠʤʝʨ: 2 ʭ 3 = 6 

 

                                          00000010 (2) ʤʥʦʞʠʤʦ 

                                       x 

                                          00000011 (3) ʤʥʦʞʠʪʝʣ 

                         ___________________  

                           

00000010 ʭ 1 = 0000000000000010 

00000010 ʭ 1 = 0000000000000100 

00000010 ʭ 0 = 0000000000000000 

ʏʘʩʪʠʯʥʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷ 
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00000010 ʭ 0 = 0000000000000000 

00000010 ʭ 0 = 0000000000000000 

00000010 ʭ 0 = 0000000000000000 

00000010 ʭ 0 = 0000000000000000 

00000010 ʭ 0 = 0000000000000000 

                         ___________________  

                          0000000000000110 (6) 

 

ʏʘʩʪʠʯʥʠʪʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʝ ʨʘʟʰʠʨʷʚʘʪ ʜʦ 16-ʙʠʪʦʚʠ ʯʠʩʣʘ. 

ʊʲʡ ʢʘʪʦ ʚ ʩʣʫʯʘʷ ʪʝ ʩʘ ʧʦʣʦʞʠʪʝʣʥʠ (ʤʥʦʞʠʤʦʪʦ, ʦʪ ʢʦʝʪʦ 

ʪʝ ʩʝ ʧʦʣʫʯʘʚʘʪ, ʝ ʧʦʣʦʞʠʪʝʣʥʦ), ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʩʪʘʚʘ ʯʨʝʟ 

ʜʦʙʘʚʷʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʙʨʦʡ ʥʫʣʠ ʚʣʷʚʦ ʥʘ ʯʘʩʪʠʯʥʠʪʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ (ʥʫʣʠʪʝ ʚ ʯʝʨʚʝʥʦ). ɺʜʷʩʥʦ ʥʘ ʯʘʩʪʠʯʥʠʪʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʠʥʘʛʠ ʩʝ ʜʦʙʘʚʷʪ ʥʫʣʠ (ʥʫʣʠʪʝ ʚ ʩʠʥʴʦ). 

 

ʅʘʡ-ʧʨʦʩʪʠʷʪ ʥʘʯʠʥ ʟʘ ʫʤʥʦʞʝʥʠʝ ʥʘ ʟʥʘʢʦʚʠ ʮʝʣʠ ʯʠʩʣʘ ʝ 

ʪʝ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ ʧʦʣʦʞʠʪʝʣʥʠ ʠ ʜʘ ʩʝ ʠʟʚʲʨʰʠ 

ʫʤʥʦʞʝʥʠʝʪʦ ʧʦ ʦʧʠʩʘʥʠʷ ʚʝʯʝ ʥʘʯʠʥ. ɸʢʦ ʤʥʦʞʠʤʦʪʦ ʠ 

ʤʥʦʞʠʪʝʣʷʪ ʠʤʘʪ ʨʘʟʣʠʯʝʥ ʟʥʘʢ, ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʦʪʨʠʮʘʚʘ, 

ʯʨʝʟ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ.  

 

ʇʨʠʤʝʨ: (-2) ʭ 3 = -6 

 

                                          00000010 (2) ʤʥʦʞʠʤʦ 

                                       x 

                                          00000011 (3) ʤʥʦʞʠʪʝʣ 

                         ___________________  

                           

00000010 ʭ 1 = 0000000000000010 

00000010 ʭ 1 = 0000000000000100 

00000010 ʭ 0 = 0000000000000000 

00000010 ʭ 0 = 0000000000000000 

00000010 ʭ 0 = 0000000000000000 

00000010 ʭ 0 = 0000000000000000 

00000010 ʭ 0 = 0000000000000000 

00000010 ʭ 0 = 0000000000000000 

                         ___________________  

ʏʘʩʪʠʯʥʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʏʘʩʪʠʯʥʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷ 
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                          0000000000000110 (6) 

                         ___________________  

                          1111111111111010 (-6) 

 

ɿʘʧʦʤʥʝʪʝ ʯʝ ʧʨʠ ʟʥʘʢʦʚʦ ʫʤʥʦʞʘʚʘʥʝ ʥʘ n-ʙʠʪʦʚʦ ʩ m-

ʙʠʪʦʚʦ ʯʠʩʣʦ ʩʝ ʧʦʣʫʯʘʚʘ (n+m)-ʙʠʪʦʚʦ ʟʥʘʢʦʚʦ ʯʠʩʣʦ, ʪ.ʝ. . 

ʘʢʦ ʫʤʥʦʞʘʚʘʪʝ ʜʚʝ 8-ʙʠʪʦʚʠ ʟʥʘʢʦʚʠ ʯʠʩʣʘ, ʨʝʟʫʣʪʘʪʲʪ ʱʝ 

ʙʲʜʝ 16-ʙʠʪʦʚ (1 ʙʠʪ ʟʘ ʟʥʘʢ ʠ 15 ʙʠʪʘ ʟʘ ʩʪʦʡʥʦʩʪʪʘ). 

 

ɿʥʘʢʦʚʠʪʝ ʯʠʩʣʘ ʤʦʛʘʪ ʜʘ ʩʝ ʫʤʥʦʞʘʪ ʧʦ ʩʲʱʠʷ ʤʝʪʦʜ ʢʘʢʪʦ 

ʠ ʙʝʟʟʥʘʢʦʚʠʪʝ, ʥʦ ʩ ʣʝʢʘ ʤʦʜʠʬʠʢʘʮʠʷ. ɸʢʦ ʤʥʦʞʠʪʝʣʷʪ ʝ 

ʦʪʨʠʮʘʪʝʣʝʥ, ʧʦʩʣʝʜʥʦʪʦ ʯʘʩʪʠʯʥʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʩʝ ʠʟʚʘʞʜʘ, 

ʘ ʥʝ ʩʝ ʜʦʙʘʚʷ. ɿʘ ʮʝʣʪʘ ʪʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ 

ʢʦʜ ʠ ʩʝ ʜʦʙʘʚ ̫ʢʲʤ ʦʩʪʘʥʘʣʠʪʝ ʯʘʩʪʠʯʥʠ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

 

ʇʨʠʤʝʨ: (-2) ʭ 3 = -6 

 

                                          11111110 (-2) ʤʥʦʞʠʤʦ 

                                        x 

                                          00000011 (3) ʤʥʦʞʠʪʝʣ 

                         ___________________  

                           

11111110 ʭ 1 = 1111111111111110 

11111110 ʭ 1 = 1111111111111100 

11111110 ʭ 0 = 0000000000000000 

11111110 ʭ 0 = 0000000000000000 

11111110 ʭ 0 = 0000000000000000 

11111110 ʭ 0 = 0000000000000000 

11111110 ʭ 0 = 0000000000000000 

11111110 ʭ 0 = 0000000000000000 

                         ___________________  

                          1111111111111010 (-6) 

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʲʨʚʠʪʝ ʜʚʝ ʯʘʩʪʠʯʥʠ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʊʲʡ ʢʘʪʦ ʚ ʩʣʫʯʘʷ ʪʝ ʩʘ ʦʪʨʠʮʘʪʝʣʥʠ (ʤʥʦʞʠʤʦʪʦ, ʦʪ ʢʦʝʪʦ 

ʪʝ ʩʝ ʧʦʣʫʯʘʚʘʪ, ʝ ʦʪʨʠʮʘʪʝʣʥʦ), ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʩʪʘʚʘ ʯʨʝʟ 

ʜʦʙʘʚʷʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʙʨʦʡ ʝʜʠʥʠʮʠ ʚʣʷʚʦ ʥʘ ʯʘʩʪʠʯʥʠʪʝ 

ʏʘʩʪʠʯʥʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʈʝʟʫʣʪʘʪʲʪ ʩʝ ʧʨʘʚʠ 

ʦʪʨʠʮʘʪʝʣʝʥ, ʯʨʝʟ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʚ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ 
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ʧʨʦʠʟʚʝʜʝʥʠʷ (ʝʜʠʥʠʮʠʪʝ ʚ ʯʝʨʚʝʥʦ). 

 

ʇʨʠʤʝʨ: 2 ʭ (-3) = -6 

 

                                          00000010 (2) ʤʥʦʞʠʤʦ 

                                       x 

                                          11111101 (-3) ʤʥʦʞʠʪʝʣ 

                         ___________________                  

00000010 ʭ 1 = 0000000000000010 

00000010 ʭ 0 = 0000000000000000 

00000010 ʭ 1 = 0000000000001000 

00000010 ʭ 1 = 0000000000010000 

00000010 ʭ 1 = 0000000000100000 

00000010 ʭ 1 = 0000000001000000 

00000010 ʭ 1 = 0000000010000000 

00000010 ʭ 1 = 0000000100000000 

                         (1111111100000000)   

                         ___________________  

                          1111111111111010 (-6) 

 

ɿʘʙʝʣʝʞʝʪʝ ʯʝ ʧʦʩʣʝʜʥʦʪʦ ʯʘʩʪʠʯʥʦ ʧʨʦʠʟʚʝʜʝʥʠʝ 

(ʟʘʯʝʨʪʘʥʦʪʦ ʩ ʣʠʥʠʷ ʧʨʝʟ ʩʨʝʜʘʪʘ) ʩʝ ʟʘʤʝʥʷ ʩ 

ʜʦʧʲʣʥʠʪʝʣʥʠʝ ʩʠ ʢʦʜ . 

 

ʇʨʠʤʝʨ: (-2) ʭ (-3) = 6 

 

                                          11111110 (-2) ʤʥʦʞʠʤʦ 

                                        x 

                                          11111101 (-3) ʤʥʦʞʠʪʝʣ 

                         ___________________  

                           

11111110 ʭ 1 = 1111111111111110 

11111110 ʭ 0 = 0000000000000000 

11111110 ʭ 1 = 1111111111111000 

11111110 ʭ 1 = 1111111111110000 

11111110 ʭ 1 = 1111111111100000 

11111110 ʭ 1 = 1111111111000000 

ʏʘʩʪʠʯʥʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷ 

ɼʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ ʥʘ 

ʧʦʩʣʝʜʥʦʪʦ ʯʘʩʪʠʯʥʦ 

ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʏʘʩʪʠʯʥʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷ 
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11111110 ʭ 1 = 1111111110000000 

11111110 ʭ 1 = 1111111100000000 

                         (0000000100000000) 

                         ___________________  

                          0000000000000110 (6) 

 

ɿʘʙʝʣʝʞʝʪʝ ʯʝ ʧʦʩʣʝʜʥʦʪʦ ʯʘʩʪʠʯʥʦ ʧʨʦʠʟʚʝʜʝʥʠʝ 

(ʟʘʯʝʨʪʘʥʦʪʦ ʩ ʣʠʥʠʷ ʧʨʝʟ ʩʨʝʜʘʪʘ) ʩʝ ʟʘʤʝʥʷ ʩ 

ʜʦʧʲʣʥʠʪʝʣʥʠʷ ʩʠ ʢʦʜ. 

 

ʆʩʚʝʥ ʦʧʠʩʘʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʟʘ ʫʤʥʦʞʝʥʠʝ ʩʲʝɦʩʪʚʫʚʘʪ ʠ 

ʜʨʫʛʠ ʘʣʛʦʨʠʪʤʠ, ʢʦʠʪʦ ʩʘ ʧʦ-ʫʜʦʙʥʠ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʚ 

ʢʦʤʧʶʪʲʨʥʠʪʝ ʩʠʩʪʝʤʠ, ʢʘʪʦ ʘʣʛʦʨʠʪʲʤ ʩ Ăʤʥʦʛʦʢʨʘʪʥʦ 

ʩʫʤʠʨʘʥʝ ʠ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʜʷʩʥʦò (repeated add and right -

shift). ʇʨʠ ʪʦʟʠ ʘʣʛʦʨʠʪʲʤ ʧʲʨʚʦ ʩʝ ʬʦʨʤʠʨʘ ʩʲʙʠʨʘʝʤʦ, 

ʩʲʩʪʦʷʱʦ ʩʝ ʩʘʤʦ ʦʪ ʪʦʣʢʦʚʘ ʥʘ ʙʨʦʡ ʥʫʣʠ, ʢʦʣʢʦʪʦ ʙʠʪʘ ʠʤʘ 

ʚ ʤʥʦʞʠʤʦʪʦ. ɼʨʫʛʦʪʦ ʩʲʙʠʨʘʝʤʦ ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʥʘʡ-

ʤʣʘʜʰʠʷ ʙʠʪ ʥʘ ʤʥʦʞʠʪʝʣʷ ʩʝ ʫʤʥʦʞʠ ʩ ʤʥʦʞʠʤʦʪʦ. 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʧʲʨʚʦʪʦ ʩʲʙʠʨʘʥʝ ʩʝ ʧʨʝʤʝʩʪʚʘ ʝʜʥʘ ʧʦʟʠʮʠʷ 

ʥʘʜʷʩʥʦ ʠ ʠʟʤʝʩʪʝʥʠʷʪ  ʙʠʪ ʩʝ ʟʘʧʦʤʥʷ. ʆʩʚʦʙʦʜʝʥʘʪʘ 

ʧʦʟʠʮʠʷ ʥʘ ʥʘʡ-ʩʪʘʨʰʠʷ ʙʠʪ ʩʝ ʟʘʧʲʣʚʘ ʩ ʥʫʣʘ. ʊʘʢʘ 

ʬʦʨʤʠʨʘʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʩʝ ʷʚʷʚʘ ʧʲʨʚʦʪʦ ʩʲʙʠʨʘʝʤʦ 

ʥʘ ʩʣʝʜʚʘʱʦʪʦ ʩʲʙʠʨʘʥʝ. ɺʪʦʨʦʪʦ ʩʲʙʠʨʘʝʤʦ ʩʝ ʧʦʣʫʯʘʚʘ ʦʪ 

ʫʤʥʦʞʝʥʠʝʪʦ ʥʘ ʩʣʝʜʚʘʱʠʷ ʙʠʪ ʥʘ ʤʥʦʞʠʪʝʣʷ ʩ ʤʥʦʞʠʤʦʪʦ. 

ʈʝʟʫʣʪʘʪʥʘʪʘ ʩʫʤʘ ʩʝ ʧʨʝʤʝʩʪʚʘ ʥʘʜʷʩʥʦ, ʢʘʪʦ ʠʟʤʝʩʪʝʥʠʷ 

ʙʠʪ ʦʪʥʦʚʦ ʩʝ ʟʘʧʦʤʥʷ. ʇʨʦʮʝʩʲʪ ʩʝ ʧʦʚʪʘʨʷ ʜʦ ʠʟʯʝʨʧʚʘʥʝ 

ʥʘ ʚʩʠʯʢʠ ʙʠʪʦʚʝ ʥʘ ʤʥʦʞʠʪʝʣʷ. ʇʦʩʣʝʜʥʘʪʘ ʩʫʤʘ (ʩʣʝʜ 

ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʜʷʩʥʦ ʠ ʟʘʧʦʤʥʷʥʝ ʥʘ ʧʨʝʤʝʩʪʝʥʠʷ ʙʠʪ) 

ʟʘʝʜʥʦ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʦʪ ʙʠʪʦʚʝ, ʧʦʣʫʯʝʥʘ ʧʨʠ 

ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʥʘ ʤʝʞʜʠʥʥʠʪʝ ʩʫʤʠ ʥʘʜʷʩʥʦ ʩ ʝʜʥʘ ʧʦʟʠʮʠʷ, 

ʬʦʨʤʠʨʘʪ ʢʨʘʡʥʦʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ.  

 

ʉʣʝʜʚʘʱʠʷʪ ʧʨʠʤʝʨ ʦʥʘʛʣʝʜʷʚʘ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩ. ɿʘ 

ʧʨʦʩʪʦʪʘ ʱʝ ʠʟʧʦʣʟʚʘʤ 4-ʙʠʪʦʚʠ ʙʝʟʟʥʘʢʦʚʠ ʯʠʩʣʘ. 

 

ʇʨʠʤʝʨ: 2 ʭ 3 = 6 

 

ɼʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ ʥʘ 

ʧʦʩʣʝʜʥʦʪʦ ʯʘʩʪʠʯʥʦ 

ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʏʘʩʪʠʯʥʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷ 
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                                                      0010 (2) ʤʥʦʞʠʤʦ 

                                                   x 

                                                      0011 (3) ʤʥʦʞʠʪʝʣ 

                                                      ____  

 

ʅʘʯʘʣʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ Ÿ   0000 

                                   1 x  0010 = 0010 

                                                      ____ 

ʇʲʨʚʘ ʤʝʞʜʠʥʥʘ ʩʫʤʘ   0 Ÿ      0010 Ÿ 0 

                                                      ____ 

                                                      0001 

                                  1 x  0010 =  0010 

                                                       ____ 

ɺʪʦʨʘ ʤʝʞʜʠʥʥʘ ʩʫʤʘ    0 Ÿ      0011 Ÿ 10 

                                                       ____ 

                                                       0001 

                                   0 x  0010 =  0000 

                                                       ____ 

ʊʨʝʪʘ ʤʝʞʜʠʥʥʘ ʩʫʤʘ     0 Ÿ      0001 Ÿ 110 

                                                       ____ 

                                                       0000 

                                   0 x  0010 =  0000  

                                                       ____ 

ʇʦʩʣʝʜʥʘ ʤʝʞʜʠʥʥʘ ʩʫʤʘ 0 Ÿ   0000  Ÿ 0110 

                                                       ________ 

ʇʨʦʠʟʚʝʜʝʥʠʝ                               00000110 (6) 

 

 

ɼʝʣʝʥʠʝ 
 

X / Y = Q + R/Y 

 

X ï ʜʝʣʠʤʦ 

Y ï ʜʝʣʠʪʝʣ 

Q ï ʯʘʩʪʥʦ 

R ï ʦʩʪʘʪʲʢ 
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ɸʢʦ R = 0, ʜʝʣʝʥʠʝʪʦ ʝ ʪʦʯʥʦ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʜʝʣʠʤʦʪʦ 

ʥʝ ʩʝ ʜʝʣʠ ʪʦʯʥʦ ʥʘ ʜʝʣʠʪʝʣʷ. 

 

ɼʝʣʝʥʠʝʪʦ ʝ ʥʘʡ-ʪʨʫʜʥʘʪʘ ʦʪ ʚʩʠʯʢʠ ʧʨʝʜʭʦʜʥʠ ʦʧʝʨʘʮʠʠ. 

ʂʣʘʩʠʯʝʩʢʠʷʪ ʤʝʪʦʜ ʥʘ ʜʝʣʝʥʠʝ ʥʘ ʙʝʟʟʥʘʢʦʚʠ ʜʚʦʠʯʥʠ 

ʯʠʩʣʘ ʝ ʩʲʱʠʷʪ ʢʘʪʦ ʧʨʠ ʜʝʣʝʥʠʝ ʥʘ ʙʝʟʟʥʘʢʦʚʠ ʜʝʩʝʪʠʯʥʠ 

ʯʠʩʣʘ ʠ ʩʝ ʥʘʨʠʯʘ ʘʣʛʦʨʠʪʲʤ ʩ Ăʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʤʝʩʪʚʘʥʝ 

ʥʘʜʷʩʥʦ ʠ ʠʟʚʘʞʜʘʥʝò (repeated right -shift and subract). ɿʘ 

ʧʦ-ʣʝʩʥʦ ʱʝ ʠʟʧʦʣʟʚʘʤ ʩʣʝʜʚʘʱʠʷ ʧʨʠʤʝʨ, ʟʘ ʜʘ ʦʧʠʰʘ ʢʘʢ 

ʨʘʙʦʪʠ ʪʦʟʠ ʘʣʛʦʨʠʪʲʤ. 

 

ʇʨʠʤʝʨ: 38 / 12 = 3 ʠ ʦʩʪʘʪʲʢ 2 

¶ 8-ʙʠʪʦʚʠʪ̫ ʢʦʜ ʥʘ 38 ʝ 00100110. 

¶ 8-ʙʠʪʦʚʠʪ̫ ʢʦʜ ʥʘ 12 ʝ 00001100. 

 

1. ɺʦʜʝʱʠʪʝ ʥʫʣʠ ʥʘ ʜʝʣʠʤʦʪʦ ʠ ʜʝʣʠʪʝʣʷ ʩʝ ʠʛʥʦʨʠʨʘʪ. 

 

00100110 / 00001100  

 

2. ɼʝʣʠʪʝʣʷʪ ʩʝ ʧʦʩʪʘʚʷ ʧʦʜ ʜʝʣʠʤʦʪʦ ʠ ʩʝ ʩʨʘʚʥʷʚʘ ʩʲʩ 

ʩʲʠɦʷ ʙʨʦʡ ʙʠʪʦʚʝ ʥʘ ʜʝʣʠʤʦʪʦ (ʙʠʪʦʚʝʪʝ ʚ ʩʠʚʦ). ɸʢʦ 

ʜʝʣʠʪʝʣʷʪ ʝ ʧʦ-ʛʦʣʷʤ (ʢʘʢʪʦ ʝ ʚ ʩʣʫʯʘʷ), ʚ ʯʘʩʪʥʦʪʦ ʩʝ  

ʟʘʧʠʩʚʘ 0 ʠ ʜʝʣʠʪʝʣʷʪ ʩʝ ʧʨʝʤʝʩʪʚʘ ʩ ʝʜʥʘ ʧʦʟʠʮʠʷ  

ʥʘʜʷʩʥʦ ʠ ʦʪʥʦʚʦ ʩʝ ʠʟʚʲʨʰʚʘ ʩʨʘʚʥʝʥʠʝ. 

 

     100110 / 1100= 0 100110 / = 0 

     1100              1100 

 

3. ɸʢʦ ʜʝʣʠʪʝʣʷʪ ʝ ʧʦ-ʤʘʣʲʢ ʦʪ ʜʝʣʠʤʦʪʦ (ʙʠʪʦʚʝʪʝ ʚ ʩʠʚʦ), 

ʚ ʯʘʩʪʥʦʪʦ ʩʝ ʟʘʧʠʩʚʘ 1 ʠ ʜʝʣʠʤʦʪʦ ʩʝ ʠʟʚʘʞʜʘ ʦʪ 

ʜʝʣʠʪʝʣʷ. 

 

     100110 / 1100 = 01 

  -    1100 

    ______ 

         111 Ÿ ʏʘʩʪʠʯʝʥ ʦʩʪʘʪʲʢ 
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4. ʇʦʨʝʜʥʠʷʪ ʙʠʪ ʥʘ ʜʝʣʠʤʦʪʦ ʩʝ ʩʚʘʣʷ ʜʦ ʯʘʩʪʠʯʥʠʷ 

ʦʩʪʘʪʲʢ. 

 

     100110  / 1100 = 01 

  -    1100 

     _____ 

         1110  

 

5. ɼʝʣʠʪʝʣʷʪ ʩʝ ʧʦʩʪʘʚʷ ʧʦʜ ʪʘʢʘ ʬʦʨʤʠʨʘʥʦʪʦ ʯʠʩʣʦ ʠ ʩʝ 
ʩʨʘʚʥʷʚʘ. ɸʢʦ ʜʝʣʠʪʝʣʷʪ ʝ ʧʦ-ʤʘʣʲʢ (ʢʘʢʪʦ ʝ ʚ ʩʣʫʯʘʷ), ʚ 

ʯʘʩʪʥʦʪʦ ʩʝ ʟʘʧʠʩʚʘ 1 ʠ ʜʝʣʠʪʝʣʷʪ ʩʝ ʠʟʚʘʞʜʘ, ʚ ʧʨʦʪʠʚʝʥ 

ʩʣʫʯʘʡ ʚ ʯʘʩʪʥʦʪʦ ʩʝ ʟʘʧʠʩʚʘ 0,  ʧʦʨʝʜʥʠʷʪ ʙʠʪ ʥʘ 

ʜʝʣʠʤʦʪʦ ʩʝ ʩʚʘʣʷ ʠ ʜʝʣʠʪʝʣʷʪ ʩʝ ʧʨʝʤʝʩʪʚʘ ʝʜʥʘ ʧʦʟʠʮʠʷ 

ʥʘʜʷʩʥʦ. 

 

     100110  / 1100 = 011 

  -    1100 

     _____ 

         1110  

  -      1100 

     ______  

             10  

 

6. ʊʦʯʢʘ 4 ʠ 5 ʩʝ ʧʦʚʪʘʨʷʪ, ʜʦʢʘʪʦ ʩʝ ʠʟʯʝʨʧʷʪ ʚʩʠʯʢʠ ʙʠʪʦʚʝ 

ʥʘ ʜʝʣʠʤʦʪʦ. 

 

     100110  / 1100 = 011 Ÿ ʏʘʩʪʥʦ 3 

  -    1100 

     _____ 

         1110  

  -      1100 

     ______  

             10 Ÿ ʆʩʪʘʪʲʢ 2 

 

ʅʝʢʘ ʜʘ ʨʘʟʛʣʝʜʘʤʝ ʦʱʝ ʝʜʠʥ ʧʨʠʤʝʨ. 

 

ʇʨʠʤʝʨ: 217 / 11 = 19 ʠ ʦʩʪʘʪʲʢ 8 
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¶ 8-ʙʠʪʦʚʠʷʪ ʢʦʜ ʥʘ 217 ʝ 11011001. 

¶ 8-ʙʠʪʦʚʠʷʪ ʢʦʜ ʥʘ 11 ʝ 00001011. 

 

11011001 /  00001101 = 10011 Ÿ ʏʘʩʪʥʦ 19 

         -1011 

          ____ 

10 

1101 >   101 

1101 >   1010 

1101 <   10100 

     -1101 

              _____ 

1001 

1101 <     10011 

       -1101 

      _____ 

         1000 Ÿ ʆʩʪʘʪʲʢ 8 

 

ʅʘʡ-ʧʨʦʩʪʠʷ ʥʘʯʠʥ ʟʘ ʜʝʣʝʥʠʝ ʥʘ ʟʥʘʢʦʚʠ ʯʠʩʣʘ ʝ ʪʝ ʜʘ ʩʝ 

ʧʨʝʦʙʨʘʫʟʚʘʪ ʚ ʧʦʣʦʞʠʪʝʣʥʠ, ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʙʝʟʟʥʘʢʦʚʦ 

ʜʝʣʝʥʠʝ ʠ ʜʘ ʩʝ ʜʦʙʘʚʠ ʟʥʘʢʘ ʥʘ ʯʘʩʪʥʦʪʦ ʠ ʦʩʪʘʪʲʢʘ 

ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʠʪʝ ʫʩʣʦʚʠʷ: 

 

ɿʥʘʢ-ʯʘʩʪʥʦ   = ɿʥʘʢ-ʜʝʣʠʤʦ XOR ɿʥʘʢ-ʜʝʣʠʪʝʣ 

ɿʥʘʢ-ʦʩʪʘʪʲʢ = ɿʥʘʢ-ʜʝʣʠʤʦ 

 

ɸʢʦ ʟʥʘʢʲʪ ʥʘ ʯʘʩʪʥʦʪʦ ʠ ʦʩʪʘʪʲʢʲʪ ʝ ʦʪʨʠʮʘʪʝʣʝʥ (1), ʪʝ ʩʝ 

ʦʪʨʠʮʘʚʘʪ, ʢʘʪʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ. 

 

ʇʨʠʤʝʨ: -6 / 4 = -1 ʠ ʦʩʪʘʪʲʢ -2 

¶ 8-ʙʠʪʦʚʠʷʪ ʢʦʜ ʥʘ -6 ʝ 11111010. 

¶ 8-ʙʠʪʦʚʠʷʪ ʧʦʣʦʞʠʪʝʣʥʠʷ ʢʦʜ ʥʘ -6 ʝ 00000110 (+6). 

¶ 8-ʙʠʪʦʚʠʷʪ ʢʦʜ ʥʘ 4 ʝ 00000100. 

 

 

00000110 / 00000100 = 1 Ÿ ʏʘʩʪʥʦ 1 
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        - 100  

          ___ 

            10 Ÿ ʆʩʪʘʪʲʢ 2 

 

ɿʥʘʢ-ʯʘʩʪʥʦ = 1 XOR 0 = 1 

ɿʥʘʢ-ʦʩʪʘʪʲʢ = 1 

 

ʏʘʩʪʥʦ = -110(111111112 ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ) 

ʆʩʪʘʪʲʢ = -210(111111102 ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ) 

 

ʆʩʚʝʥ ʦʧʠʩʘʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʟʘ ʜʝʣʝʥʠʝ ʩʲʱʝʩʪʚʫʚʘʪ ʠ ʜʨʫʛʠ, 

ʢʦʠʪʦ ʩʘ ʧʦ-ʫʜʦʙʥʠ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʚ ʢʦʤʧʶʪʲʨʥʠʪʝ ʩʠʩʪʝʤʠ. 

 

 

6.2 ʎʠʬʨʦʚʘ ʘʨʠʪʤʝʪʠʢʘ ʩ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ 
ʟʘʧʝʪʘʷ 

 

ʉʧʦʤʥʝʪʝ ʩʠ, ʯʝ ʚ 5.2 ɼʨʦʙʥʠ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ ɺʠ 

ʦʙʷʩʥʠʭ, ʯʝ ʮʝʣʠʪʝ ʜʚʦʯʥʠ ʯʠʩʣʘ ʩʲʱʦ ʩʘ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ 

ʟʘʧʝʪʷ, ʢʘʪʦ ʟʘʧʝʪʘʷʪʘ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʥʘʡ-ʚʜʷʩʥʦ ʥʘ ʚʩʠʯʢʠ 

ʙʠʪʦʚʝ ʥʘ ʯʠʩʣʦʪʦ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʘʚʠʣʘʪʘ, ʦʧʠʩʘʥʠ ʚ 

ʧʨʝʜʭʦʜʥʘʪʘ ʪʦʯʢʘ, ʩʘ ʚ ʩʠʣʘ ʠ ʪʫʢ. ʉʣʝʜʚʘʱʠʪʝ ʧʨʠʤʝʨʠ 

ʠʟʧʦʣʟʚʘʪ ʬʦʨʤʘʪʘ Q8.3. 

 

ʉʲʙʠʨʘʥʝ (ʠʟʚʘʞʜʘʥʝ) 

 

ʇʨʠʤʝʨ: 15.375 + 20.75 = 36.125 

¶ ɼʚʦʠʯʥʠʷʪ ʬʦʨʤʘʪ Q8.3 ʥʘ 15.375 ʝ 00001111.011 

¶ ɼʚʦʠʯʥʠʷʪ ʬʦʨʤʘʪ Q8.3 ʥʘ 20.75 ʝ 00010100.110 

 

       0  0  1  1  1  1  1  1    1  0     Ŷ cout (cin) 

   00001111.011 (15.375) 

+ 

   00010100.110 (20.75) 

  _____________________ 

   00100100.001 (36.125) 
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ʇʨʠʤʝʨ: +15.375 + (-20.75) = -5.375 

¶ ɼʚʦʠʯʥʠʷʪ ʬʦʨʤʘʪ Q8.3 ʥʘ 15.375 ʝ 00001111.011 

¶ ɼʚʦʠʯʥʠʷʪ ʬʦʨʤʘʪ Q8.3 ʥʘ -20.75 ʝ 11101011.010 (ʚ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ) 

 

       0  0  0  1  1  1  1  0    1  0     Ŷ cout (cin) 

   00001111.011 (+15.375) 

+ 

   11101011.010 (-20.75) 

   __________________ 

   11111010.101 (-5.375) 

 

ʇʨʠʤʝʨ: (-15.375) + (-20.75) = -36.125 

¶ ɼʚʦʠʯʥʠʷʪ ʬʦʨʤʘʪ Q8.3 ʥʘ 15.375 ʝ 00001111.011 

¶ ɼʚʦʠʯʥʠʷʪ ʬʦʨʤʘʪ Q8.3 ʥʘ -20.75 ʝ 11101011.010 (ʚ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ) 

 

       0  0  0  0  0  0  0  0    0  0     Ŷ cout (cin) 

   11110000.101 (-15.375) 

+ 

   11101011.010 (-20.75) 

   ___________________ 

 111011011.111 (-36.125) 

 

ʇʨʠ ʩʲʙʠʨʘʥʝ (ʠʟʚʘʞʜʘʥʝ) ʥʘ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ, 

ʧʨʝʜʩʪʘʚʝʥʠ  ʚ ʨʘʟʣʠʯʝʥ ʬʦʨʤʘʪʠ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʚʦʠʯʥʘʪʘ 

ʟʘʧʝʪʘʷ ʜʘ ʙʲʜʝ ʧʦʜʨʘʚʥʝʥʘ ʧʨʝʜʠ ʪʦʚʘ. ʅʘʧʨʠʤʝʨ ʘʢʦ ʠʤʘʤʝ 

ʜʚʝ ʯʠʩʣʘ ʚʲʚ ʬʦʨʤʘʪʠʪʝ Q8.3 ʠ Q6.5, ʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʧʦʜʨʘʚʥʷʪ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

 
 

ʈʝʟʫʣʪʘʪʥʦʪʦ ʯʠʩʣʦ ʱʝ ʙʲʜʝ ʚʲʚ ʬʦʨʤʘʪ Q8.5. 

Q8.3 

Q6.5 
- ʇʦʜʨʘʚʥʷʚʘʱʠ ʙʠʪʦʚʝ 
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ʋʤʥʦʞʝʥʠʝ 

 

Qi1.f1 x Qi1.f1 = Q(i1+i2).(f1+f2) 

 

ʇʨʠʤʝʨ: 6.125 ʭ 3.75 = 22.96875 

¶ ɼʚʦʠʯʥʠʷʪ ʬʦʨʤʘʪ Q8.3 ʥʘ 6.125 ʝ 00000110.001 

¶ ɼʚʦʠʯʥʠʷʪ ʬʦʨʤʘʪ Q8.3 ʥʘ 3.75 ʝ 00000011.110 

 

                         00000110.001 ʭ 00000011.110 

                        __________________________ 

                                                     00000000000 

                                                   00000110001 

                                                 00000110001 

                                               00000110001 

                                             00000110001 

                                            ................... 

                                       00000000000 

                        __________________________ 

                              0000000000010110.111110 
 

ɼʝʣʝʥʠʝ 

 

ɼʝʣʝʥʠʝʪʦ ʥʘ ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʘʥʘ ʟʘʧʝʪʘʷ, ʯʠʷʪʦ ʜʨʦʙʥʘ ʯʘʩʪ 

ʝ ʨʘʟʣʠʯʥʘ ʦʪ ʥʫʣʘ, ʝ ʜʦʩʪʘʪʲʯʥʦ ʩʣʦʞʥʘ ʟʘʜʘʯʘ, ʧʦʨʘʜʠ ʪʘʟʠ 

ʧʨʠʯʠʥʘ ʪʦ ʥʷʤʘ ʜʘ ʙʲʜʝ ʨʘʟʛʣʝʜʘʥʦ ʪʫʢ. 

 

 

6.3 ʎʠʬʨʦʚʘ ʘʨʠʪʤʝʪʠʢʘ ʩ ʯʠʩʣʘ ʩ ʧʣʘʚʘʱʘ 
ʟʘʧʝʪʘʷ 

 

ɸʢʦ Fp1 ʠ Fp2 ʩʘ ʜʚʝ ʯʠʩʣʘ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ, ʧʨʝʜʩʪʘʚʝʥʠ 

ʢʘʪʦ 

 

Fp1 = ʄ1 ʭ 2
ɽ1 

 

Fp2 = ʄ2 ʭ 2
ɽ2, 
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ʪʦ ʩʘ ʚ ʩʠʣʘ ʩʣʝʜʥʠʪʝ ʘʨʠʪʤʝʪʠʯʥʠ ʦʧʝʨʘʮʠʠ: +, ï, *, /. 

 

ʇʨʝʜʠ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʦʧʝʨʘʮʠʷʪʘ + ʠʣʠ ï ʝ ʥʝʦʙʭʦʜʠʤʦ 

ʝʢʩʧʦʥʝʥʪʠʪʝ ʥʘ ʜʚʝʪʝ ʯʠʩʣʘ ʜʘ ʙʲʜʘʪ ʠʟʨʘʚʥʝʥʠ, ʪ.ʝ. . ɽ1 = 

ɽ2 = ɽ. 

 

Fp1 + Fp2 = ʄ1 ʭ 2
ɽ + ʄ2 ʭ 2

ɽ = (ʄ1 + ʄ2) ʭ 2
ɽ 

 

Fp1 ï Fp2 = ʄ1 ʭ 2
ɽ ï ʄ2 ʭ 2

ɽ = (ʄ1 ï ʄ2) ʭ 2
ɽ 

 

Fp1 ʭ Fp2 = (ʄ1 ʭ 2
ɽ1) ʭ (ʄ2 ʭ 2

ɽ2) = (ʄ1 ʭ ʄ2) ʭ 2
(ɽ1 + ɽ2) 

 

Fp1 / Fp2 = (ʄ1 ʭ 2
ɽ1) / (ʄ2 ʭ 2

ɽ2) = (ʄ1 / ʄ2) ʭ 2
(ɽ1 ï ɽ2) 
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ʏʘʩʪ II 

ɻʨʘʜʠʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ 
ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ 
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7 ʃʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪʠ 

7.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʃʦʛʠʯʝʩʢʠʪʝ ʝʣʝʤʝʥʪʠ (ʃɽ) ʩʘ ʥʘʡ-ʧʨʦʩʪʠʪʝ ʝʣʝʢʪʨʦʥʥʠ 

ʮʠʬʨʦʚʠ ʩʭʝʤʠ, ʩ ʯʠʷʪʦ ʧʦʤʦʱ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʮʠʬʨʦʚʠ 

ʩʭʝʤʠ ʩ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʩʣʦʞʥʦʩʪ. ʀʤʘ ʪʨʠ ʙʘʟʦʚʠ 

ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪʠ: NOT (ʃʦʛʠʯʝʩʢʦ ʅɽ), OR (ʃʦʛʠʯʝʩʢʦ 

ʀʃʀ) ʠ AND (ʃʦʛʠʯʝʩʢʦ ʀ). ʆʩʪʘʥʘʣʠʪʝ ʣʦʛʠʯʝʩʢʠ 

ʝʣʝʤʝʥʪʠ, ʢʘʪʦ NOR (ʃʦʛʠʯʝʩʢʦ ʀʃʀ-ʅɽ), NAND 

(ʃʦʛʠʯʝʩʢʦ ʀ-ʅɽ), XOR (ʃʦʛʠʯʝʩʢʦ ʀʟʢʣʶʯʚʘʱʦ ʀʃʀ), 

XNOR (ʃʦʛʠʯʝʩʢʦ ʀʟʢʣʶʯʚʘʱʦ ʀʃʀ-ʅɽ) ʠ ʪ.ʥ., ʩʝ 

ʧʦʣʫʯʘʚʘʪ ʦʪ ʙʘʟʦʚʠʪʝ ʝʣʝʤʝʥʪʠ. 

 

ʃʦʛʠʯʝʩʢʠʪʝ ʝʣʝʤʝʥʪʠ ʩʘ ʙʘʟʦʚʠʪʝ ʛʨʘʜʠʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ 

ʚʩʷʢʘ ʮʠʬʨʦʚʘ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. ɽʜʠʥ ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ ʩʝ ʩʲʩʪʦʠ ʦʪ 

ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʚʭʦʜʦʚʝ ʠ ʝʜʠʥ ʠʟʭʦʜ. ɺʨʲʟʢʘʪʘ ʤʝʞʜʫ 

ʨʝʟʫʣʪʘʪʘ, ʧʦʣʫʯʝʥ ʥʘ ʠʟʭʦʜʘ, ʠ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʚʭʦʜʦʚʝʪʝ ʥʘ 

ʣʦʛʠʯʝʩʢʠʷ ʝʣʝʤʝʥʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʧʠʩʘʥʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʪʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʠʣʠ ʣʦʛʠʯʝʩʢʦ (ʙʫʣʝʚʦ) ʫʨʘʚʥʝʥʠʝ. 

ʊʘʙʣʠʮʘʪʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʠʟʙʨʦʷʚʘ ʚʣʷʚʦ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ 

ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʩʪʦʡʥʦʩʪʠ ʥʘ ʚʭʦʜʦʚʝʪʝ ʠ ʚʜʷʩʥʦ ʨʝʟʫʣʪʘʪʘ 

ʥʘ ʠʟʭʦʜʘ ʩʨʝʱʫ ʚʩʷʢʘ ʚʭʦʜʥʘ ʢʦʤʙʠʥʘʮʠʷ. ɹʫʣʝʚʦʪʦ 

ʫʨʘʚʥʝʥʠʝ ʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠʟʨʘʟ, ʠʟʧʦʣʟʚʘʱ ʜʚʦʠʯʥʠ 

ʩʪʦʡʥʦʩʪʠ (ʌʠʛ.31). 

 

 
 

ʌʠʛ. 31 ʃʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ 

ʀʟʭʦʜ 

I n é I 1 I 0 Y 

0 0 0 0 0 

0 0 0 1 0 

é é é é é 

1 1 1 1 1 

 

ʊʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʥʘ  ʃɽ 

Y = I1 * I2*...* In 

 

 

ɹʫʣʝʚʦ ʫʨʘʚʥʝʥʠʝ 

 
 
 

ʃɽ 

I0 
I1 

In 

Y 

ɺʭʦʜʦʚʝ 

é
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ʃʦʛʠʯʝʩʢʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʠʟʛʨʘʜʝʥʠʪʝ ʩ ʪʷʭ ʮʠʬʨʦʚʠ ʩʭʝʤʠ 

ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ Ăʯʝʨʥʠ ʢʫʪʠʠò ʩ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ 

ʚʭʦʜʦʚʝ ʠ ʠʟʭʦʜʠ. ʆʩʚʝʥ ʚʭʦʜʦʚʝ ʠ ʠʟʭʦʜʠ ʪʝ ʠʤʘʪ ʠ ʠʟʚʦʜʠ 

ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʠ ʤʘʩʘ, ʢʦʠʪʦ ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʩʝ ʦʪʙʝʣʷʟʚʘʪ, ʘ 

ʩʝ ʧʦʜʨʘʟʙʠʨʘ, ʯʝ ʛʠ ʠʤʘ. ɺ ʩʣʝʜʚʘʱʠʪʝ ʥʷʢʦʣʢʦ ʧʦʜʪʦʯʢʠ 

ʱʝ ɺʠ ʟʘʧʦʟʥʘʷ ʩ ʙʘʟʦʚʠʪʝ ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪʠ. ʑʝ 

ʨʘʟʛʣʝʜʘʤʝ ʢʘʢ ʩ ʪʷʭʥʘ ʧʦʤʦʱ ʩʝ ʩʲʟʜʘʚʘʪ ʧʦ-ʩʣʦʞʥʠ 

ʮʠʬʨʦʚʠ ʩʭʝʤʠ ʢʘʪʦ ʪʨʠʛʝʨʠ, ʩ ʯʠʷʪʦ ʧʦʤʦʱ ʩʝ ʩʲʟʜʘʚʘʪ ʦʱʝ 

ʧʦ-ʩʣʦʞʥʠ ʮʠʬʨʦʚʠ ʩʭʝʤʠ ʢʘʪʦ ʨʝʛʠʩʪʨʠ, ʙʨʦʷʯʠ, ʜʝʣʠʪʝʣʠ 

ʥʘ ʯʝʩʪʦʪʘ ʠ ʜʨʫʛʠ. ʇʦ ʧʨʠʥʮʠʧ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ 

ʧʦʟʥʘʚʘʪʝ ʚ ʜʝʪʘʡʣʠ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʝʜʥʘ ʮʠʬʨʦʚʘ 

ʩʭʝʤʘ, ʟʘ ʜʘ ʧʨʦʛʨʘʤʠʨʘʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. ʅʘʧʨʠʤʝʨ ʥʝ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʟʥʘʝʪʝ ʢʘʢ ʪʦʯʥʦ ʝ ʠʟʛʨʘʜʝʥ ʝʜʠʥ ʙʨʦʷʯ ʚ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʟʘ ʜʘ ʛʦ ʠʟʧʦʣʟʚʘʪʝ. ɼʦʩʪʘʪʲʯʥʦ ʝ ʜʘ 

ʟʥʘʝʪʝ ʢʘʢʚʦ ʝ ʙʨʦʷʯ ʠ ʢʘʢʚʦ ʧʨʘʚʠ, ʘ ʥʝ ʢʘʢ ʛʦ ʧʨʘʚʠ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ  ʪʝʟʠ ʟʥʘʥʠʷ ʥʷʤʘ ʜʘ ɺʠ ʙʲʜʘʪ ʠʟʣʠʰʥʠ. 

ʄʥʦʛʦ ʯʝʩʪʦ ʚ ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʦʧʨʦʩʪʝʥʠ ʙʣʦʢʦʚʠ ʩʭʝʤʠ, ʠʟʧʦʣʟʚʘʱʠ 

ʣʦʛʠʯʝʩʢʠʪʝ ʝʣʝʤʝʥʪʠ, ʨʘʟʛʣʝʜʘʥʠ ʚ ʪʘʟʠ ʯʘʩʪ, ʢʦʠʪʦ ʦʧʠʩʚʘʪ 

ʢʘʢ ʨʘʙʦʪʠ ʜʘʜʝʥʘ ʯʘʩʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʆʩʚʝʥ ʪʦʚʘ ʱʝ 

ʧʨʠʜʦʙʠʝʪʝ ʨʝʘʣʥʘ ʧʨʝʜʩʪʘʚʘ ʢʘʢ ʨʘʙʦʪʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

ʥʘ ʥʘʡ-ʥʠʩʢʦ ʥʠʚʦ. 

 

 

7.2 ʃʦʛʠʯʝʩʢʦ ʅɽ (NOT) 

 

ʃʦʛʠʯʝʩʢʠʷʪ ʝʣʝʤʝʥʪ NOT ʠʤʘ ʝʜʠʥ ʚʭʦʜ ʠ ʝʜʠʥ ʠʟʭʦʜ. 

ʌʠʛ.32 ʧʦʢʘʟʚʘ ʩʠʤʚʦʣʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʪʦʟʠ ʣʦʛʠʯʝʩʢʠ 

ʝʣʝʤʝʥʪ, ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ ʠ ʙʫʣʝʚʦʪʦ ʫʨʘʚʥʝʥʠʝ. 

 

 
 

ʌʠʛ. 32 ʃʦʛʠʯʝʩʢʦ ʅɽ (NOT) 

I Y I  Y 

0 1 

1 0 

 

Y = I   

å
 

I Y 
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ʂʦʛʘʪʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʚʭʦʜʘ I ʝ ʣʦʛ.0, ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʟʭʦʜʘ Y 

ʝ ʣʦʛ.1 ʠ ʦʙʨʘʪʥʦ, ʢʦʛʘʪʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʚʭʦʜʘ I ʝ ʣʦʛ.1, 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʟʭʦʜʘ Y ʝ ʣʦʛ.0, ʪ.ʝ. . ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʟʭʦʜʘ Y 

ʚʠʥʘʛʠ ʝ ʠʥʚʝʨʪʠʨʘʥʘ ʩʧʨʷʤʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʚʭʦʜʘ I. 

ʂʨʲʛʯʝʪʦ ʚ ʠʟʭʦʜʘ (ʚʭʦʜʘ) ʥʘ ʣʦʛʠʯʝʩʢʠʷ ʝʣʝʤʝʥʪ ʠ ʯʝʨʪʘʪʘ 

ʥʘʜ I ʚ ʙʫʣʝʚʦʪʦ ʫʨʘʚʥʝʥʠʝ ʫʢʘʟʚʘʪ ʠʤʝʥʥʦ ʪʦʚʘ. ʇʦ ʪʘʟʠ 

ʧʨʠʯʠʥʘ ʣʦʛʠʯʝʩʢʠʷʪ ʝʣʝʤʝʥʪ NOT ʩʝ ʥʘʨʠʯʘ ʦʱʝ ʠʥʚʝʨʪʦʨ. 

ɹʫʣʝʚʦʪʦ ʫʨʘʚʥʝʥʠʝ ʩʝ ʯʝʪʝ ʢʘʪʦ ĂY ʝ ʨʘʚʥʦ ʥʘ ʅɽ Iò. 

 

ʆʙʨʲʱʘʤ ɺʠ ʦʪʥʦʚʦ ʚʥʠʤʘʥʠʝ, ʯʝ ʠʟʚʦʜʠʪʝ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʠ 

ʤʘʩʘ ʩʝ ʧʦʜʨʘʟʙʠʨʘʪ.  

 

 

7.3 ʃʦʛʠʯʝʩʢʦ ʀ (AND) 

 

ʃʦʛʠʯʝʩʢʠʷʪ ʝʣʝʤʝʥʪ AND ʠʤʘ ʜʚʘ ʠʣʠ ʧʦʚʝʯʝ ʚʭʦʜʘ ʠ ʝʜʠʥ 

ʠʟʭʦʜ. ʌʠʛ.33 ʧʦʢʘʟʚʘ ʩʠʤʚʦʣʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʪʦʟʠ 

ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ ʩ ʜʚʘ ʚʭʦʜʘ, ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ ʠ 

ʙʫʣʝʚʦʪʦ ʫʨʘʚʥʝʥʠʝ. 

 

 
 

ʌʠʛ. 33 ʃʦʛʠʯʝʩʢʦ ʀ (AND) 
 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʪʘʙʣʠʮʘʪʘ ʥʘ ʠʩʪʠʥʥʦʩʪ, ʠʟʭʦʜʲʪ ʝ 1, ʩʘʤʦ 

ʢʦʛʘʪʦ ʀ ʜʚʘʪʘ ʚʭʦʜʘ ʩʘ 1. ɹʫʣʝʚʦʪʦ ʫʨʘʚʥʝʥʠʝ ʩʝ ʯʝʪʝ ʢʘʪʦ 

ĂY ʝ ʨʘʚʥʦ ʥʘ I0 ʀ I1ò, ʘ ʥʝ ĂY ʝ ʨʘʚʥʦ ʥʘ I0 ʧʦ I1ò. 

 

ʅʘ ʬʠʛʫʨʘʪʘ ʝ ʧʦʢʘʟʘʥʦ ʩʲʱʦ ʠ ʘʣʪʝʨʥʘʪʠʚʥʦ ʦʙʦʟʥʘʯʝʥʠʝ 

ʥʘ ʣʦʛʠʯʝʩʢʠʷ ʝʣʝʤʝʥʪ ʀ, ʢʦʝʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 

 I 1 I 0 Y 

0 0 0 

0 1 0 

1 0 0 

1 1 1 

 

I0 

I1 
Y 

Y = I0*I1 

å
 

I0 

I1 
Y 

I0 

 Y å 

I1 
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ʠʥʚʝʨʪʦʨʠ ʠ ʣʦʛʠʯʝʩʢʠʷ ʝʣʝʤʝʥʪ ʀʃʀ (ʚʠʞʪʝ ʩʣʝʜʚʘʱʘʪʘ 

ʧʦʜʪʦʯʢʘ). 

 

 

7.4 ʃʦʛʠʯʝʩʢʦ ʀʃʀ (OR) 

 

ʃʦʛʠʯʝʩʢʠʷʪ ʝʣʝʤʝʥʪ OR ʠʤʘ ʜʚʘ ʠʣʠ ʧʦʚʝʯʝ ʚʭʦʜʘ ʠ ʝʜʠʥ 

ʠʟʭʦʜ. ʌʠʛ.34 ʧʦʢʘʟʚʘ ʩʠʤʚʦʣʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʪʦʟʠ 

ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ ʩ ʜʚʘ ʚʭʦʜʘ, ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ ʠ 

ʙʫʣʝʚʦʪʦ ʫʨʘʚʥʝʥʠʝ. 

 

 
 

ʌʠʛ. 34 ʃʦʛʠʯʝʩʢʦ ʀʃʀ (OR) 
 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʪʘʙʣʠʮʘʪʘ ʥʘ ʠʩʪʠʥʥʦʩʪ, ʠʟʭʦʜʲʪ ʝ 1, 

ʢʦʛʘʪʦ ʧʦʥʝ ʝʜʠʥʠʷʪ ʦʪ ʚʭʦʜʦʚʝʪʝ ʝ 1. ɹʫʣʝʚʦʪʦ ʫʨʘʚʥʝʥʠʝ ʩʝ 

ʯʝʪʝ ʢʘʪʦ ĂY ʝ ʨʘʚʥʦ ʥʘ I0 ʀʃʀ I1ò, ʘ ʥʝ ĂY ʝ ʨʘʚʥʦ ʥʘ I0 

ʧʣʶʩ I1ò. 

 

ʅʘ ʬʠʛʫʨʘʪʘ ʝ ʧʦʢʘʟʘʥʦ ʩʲʱʦ ʠ ʘʣʪʝʨʥʘʪʠʚʥʦ ʦʙʦʟʥʘʯʝʥʠʝ 

ʥʘ ʣʦʛʠʯʝʩʢʠʷ ʝʣʝʤʝʥʪ ʀʃʀ, ʢʦʝʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʩ ʧʦʤʦʱʪʘ 

ʥʘ ʠʥʚʝʨʪʦʨʠ ʠ ʣʦʛʠʯʝʩʢʠʷ ʝʣʝʤʝʥʪ ʀ (ʚʠʞʪʝ ʧʨʝʜʭʦʜʥʘʪʘ 

ʧʦʜʪʦʯʢʘ). 

 

 

7.5 ʃʦʛʠʯʝʩʢʦ ʀʟʢʣʶʯʚʘʱʦ ʀʃʀ (XOR) 

 

ʃʦʛʠʯʝʩʢʠʷʪ ʝʣʝʤʝʥʪ XOR ʠʤʘ ʜʚʘ ʠʣʠ ʧʦʚʝʯʝ ʚʭʦʜʘ ʠ ʝʜʠʥ 
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ʠʟʭʦʜ. ʌʠʛ.35 ʧʦʢʘʟʚʘ ʩʠʤʚʦʣʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʪʦʟʠ 

ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ ʩ ʜʚʘ ʚʭʦʜʘ, ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ ʠ 

ʙʫʣʝʚʦʪʦ ʫʨʘʚʥʝʥʠʝ. 

 

 
 

ʌʠʛ. 35 ʃʦʛʠʯʝʩʢʦ ʀʟʢʣʶʯʚʘʱʦ ʀʃʀ (XOR) 
 

ʃʦʛʠʯʝʩʢʘʪʘ ʦʧʝʨʘʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ XOR, ʝ 

ʝʢʚʠʚʘʣʝʥʪʥʘ ʥʘ: Y = I0      I1 = I0 * I1 + I0* I1.  ʊʦʝʩʪ XOR 

ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʩʪʨʫʠʨʘ ʦʪ ʪʨʠʪʝ ʙʘʟʦʚʠ ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪʠ 

ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ. 

 

 
 

ʌʠʛ. 36 ɽʢʚʠʚʘʣʝʥʪʥʘ ʩʭʝʤʘ ʥʘ XOR 
 

 

7.6 ʃʦʛʠʯʝʩʢʦ ʀ-ʅɽ (NAND) 

 

ʃʦʛʠʯʝʩʢʠʷʪ ʝʣʝʤʝʥʪ NAND ʠʤʘ ʜʚʘ ʠʣʠ ʧʦʚʝʯʝ ʚʭʦʜʘ ʠ 

ʝʜʠʥ ʠʟʭʦʜ. ʌʠʛ.37 ʧʦʢʘʟʚʘ ʩʠʤʚʦʣʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʪʦʟʠ 

ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ ʩ ʜʚʘ ʚʭʦʜʘ, ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ ʠ 

ʙʫʣʝʚʦʪʦ ʫʨʘʚʥʝʥʠʝ. 

 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʬʠʛʫʨʘʪʘ, NAND ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʚ ʠʟʭʦ- 
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ʌʠʛ. 37 ʃʦʛʠʯʝʩʢʦ ʀ-ʅɽ (NAND) 
 

ʜʘ ʥʘ AND ʩʝ ʩʚʲʨʞʝ ʠʥʚʝʨʪʦʨ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʘʣʪʝʨʥʘʪʠʚʥʦ ʦʙʦʟʥʘʯʝʥʠʝ ʥʘ 

ʣʦʛʠʯʝʩʢʠʷ ʝʣʝʤʝʥʪ ʀ-ʅɽ, ʢʦʝʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʠʥʚʝʨʪʦʨʠ ʠ ʣʦʛʠʯʝʩʢʠʷ ʝʣʝʤʝʥʪ ʀʃʀ. 

 

 

 

 

 
 

ʌʠʛ. 38 ʃʦʛʠʯʝʩʢʦ ʀ-ʅɽ (NAND) ï ʘʣʪʝʨʥʘʪʠʚʝʥ ʩʠʤʚʦʣ 
 

 

7.7 ʃʦʛʠʯʝʩʢʦ ʀʃʀ-ʅɽ (NOR) 

 

ʃʦʛʠʯʝʩʢʠʷʪ ʝʣʝʤʝʥʪ NOR ʠʤʘ ʜʚʘ ʠʣʠ ʧʦʚʝʯʝ ʚʭʦʜʘ ʠ ʝʜʠʥ 

ʠʟʭʦʜ. ʌʠʛ.39 ʧʦʢʘʟʚʘ ʩʠʤʚʦʣʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʪʦʟʠ 

ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ ʩ ʜʚʘ ʚʭʦʜʘ, ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ ʠ 

ʙʫʣʝʚʦʪʦ ʫʨʘʚʥʝʥʠʝ. 

 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʬʠʛʫʨʘʪʘ, NOR ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʚ ʠʟʭʦʜʘ 

ʥʘ OR ʩʝ ʩʚʲʨʞʝ ʠʥʚʝʨʪʦʨ. 

 

ʌʠʛ.40 ʧʦʢʘʟʚʘ ʘʣʪʝʨʥʘʪʠʚʥʦ ʦʙʦʟʥʘʯʝʥʠʝ ʥʘ ʣʦʛʠʯʝʩʢʠʷ 

ʝʣʝʤʝʥʪ ʀʃʀ-ʅɽ, ʢʦʝʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʠʥʚʝʨʪʦʨʠ ʠ ʣʦʛʠʯʝʩʢʠʷ ʝʣʝʤʝʥʪ ʀ. 
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ʌʠʛ. 39 ʃʦʛʠʯʝʩʢʦ ʀʃʀ-ʅɽ (NOR) 
 

 

 

 

 
 

 

ʌʠʛ. 40 ʃʦʛʠʯʝʩʢʦ ʀʃʀ-ʅɽ (Nʆʈ) ï ʘʣʪʝʨʥʘʪʠʚʝʥ ʩʠʤʚʦʣ 
 

 

7.8 ʃʦʛʠʯʝʩʢʦ ʀʟʢʣʶʯʚʘʱʦ ʀʃʀ-ʅɽ (XNOR) 

 

ʃʦʛʠʯʝʩʢʠʷʪ ʝʣʝʤʝʥʪ XNOR ʠʤʘ ʜʚʘ ʠʣʠ ʧʦʚʝʯʝ ʚʭʦʜʘ ʠ 

ʝʜʠʥ ʠʟʭʦʜ. ʌʠʛ.41 ʧʦʢʘʟʚʘ ʩʠʤʚʦʣʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʪʦʟʠ 

ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ ʩ ʜʚʘ ʚʭʦʜʘ, ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ ʠ 

ʙʫʣʝʚʦʪʦ ʫʨʘʚʥʝʥʠʝ. 

 

 
 

ʌʠʛ. 41 ʃʦʛʠʯʝʩʢʦ ʀʟʢʣʶʯʚʘʱʦ ʀʃʀ (XOR) 
 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʬʠʛʫʨʘʪʘ, XNOR ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʚ 

ʠʟʭʦʜʘ ʥʘ XOR ʩʝ ʩʚʲʨʞʝ ʠʥʚʝʨʪʦʨ. 
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7.9 ʃʦʛʠʯʝʩʢʠ ʧʦʚʪʦʨʠʪʝʣ (ʙʫʬʝʨ) 

 

ʃʦʛʠʯʝʩʢʠʷʪ ʧʦʚʪʦʨʠʪʝʣ ʠʤʘ ʝʜʠʥ ʚʭʦʜ ʠ ʝʜʠʥ ʠʟʭʦʜ. ʌʠʛ.42 

ʧʦʢʘʟʚʘ ʩʠʤʚʦʣʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʪʦʟʠ ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ, 

ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ ʠ ʙʫʣʝʚʦʪʦ ʫʨʘʚʥʝʥʠʝ. 

 

 
 

ʌʠʛ. 42 ʃʦʛʠʯʝʩʢʠ ʧʦʚʪʦʨʠʪʝʣ 
 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʪʘʙʣʠʮʘʪʘ ʥʘ ʠʩʪʠʥʥʦʩʪ, ʠʟʭʦʜʲʪ ʧʨʦʩʪʦ 

ʧʦʚʪʘʨʷ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʚʭʦʜʘ. 

 

 

7.10  ʃʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪʠ ʩ ʪʨʠ ʩʲʩʪʦʷʥʠʷ 

 

ɺʩʝʢʠ ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ ʤʦʞʝ ʜʘ ʠʤʘʪ ʜʦʧʲʣʥʠʪʝʣʝʥ 

ʨʘʟʨʝʰʘʚʘʱ ʚʭʦʜ E (Enable), ʢʦʡʪʦ ʘʢʪʠʚʠʨʘ ʠʣʠ ʜʝʘʢʪʠʚʠʨʘ 

ʠʟʭʦʜʘ. ʂʦʛʘʪʦ ʠʟʭʦʜʲʪ ʝ ʘʢʪʠʚʠʨʘʥ, ʪʦʡ ʤʦʞʝ ʜʘ ʠʤʘ 

ʩʪʦʡʥʦʩʪ 0 ʠʣʠ 1 ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʚʭʦʜʘ. 

ʂʦʛʘʪʦ ʠʟʭʦʜʲʪ ʝ ʜʝʘʢʪʠʚʠʨʘʥ, ʪʦʡ ʩʝ ʥʘʤʠʨʘ ʚ ʪ.ʥʘʨ. 

ʚʠʩʦʢʦ-ʠʤʧʝʜʘʥʩʥʦ ʩʲʩʪʦʷʥʠʝ, ʢʦʝʪʦ ʩʝ ʦʙʦʟʥʘʯʘʚʘ ʢʘʪʦ 

Hi-Z ʠʣʠ ʩʘʤʦ Z. ɺ ʪʦʚʘ ʪʨʝʪʦ ʩʲʩʪʦʷʥʠʝ ʥʠʚʦʪʦ ʥʘ ʠʟʭʦʜʘ ʥʝ 

ʝ ʥʠʪʦ ʣʦʛ.0, ʥʠʪʦ ʣʦʛ.1. ʀʟʭʦʜʲʪ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ 

Ăʧʣʘʚʘʱʘò ʞʠʮʘ, ʢʦʷʪʦ ʥʝ ʝ ʩʚʲʨʟʘʥʘ ʩ ʥʠʱʦ. ʉʣʝʜʚʘʱʘʪʘ 

ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʙʫʬʝʨ ʩ ʪʨʠ ʩʲʩʪʦʷʥʠʷ ʩ ʘʢʪʠʚʝʥ ʚʠʩʦʢ 

(ʌʠʛ.43ʘ) ʠ ʘʢʪʠʚʝʥ ʥʠʩʲʢ (ʌʠʛ.43ʙ) ʨʘʟʨʝʰʘʚʘʰ ʩʠʛʥʘʣ 

 

ʂʦʛʘʪʦ ʠʟʭʦʜʲʪ ʝ ʜʝʘʢʪʠʚʠʨʘʥ, ʪʦʡ ʩʝ ʥʘʤʠʨʘ ʚ ʩʲʩʪʦʷʥʠʝ Z, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʚʭʦʜʘ. 

 

ʌʠʛ.44 ʧʦʢʘʟʚʘ ʘʙʩʪʨʘʢʪʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʙʫʬʝʨ ʩ ʪʨʠ 

ʩʲʩʪʦʷʥʠʷ ʠ ʘʢʪʠʚʝʥ ʚʠʩʦʢ ʨʘʟʨʝʰʘʚʘʱ ʩʠʛʥʘʣ.   

I Y 

I  Y 

0 0 

1 1 

 

Y = I  



  

 

101 

 
 

ʌʠʛ. 43 ɹʫʬʝʨ ʩ ʪʨʠ ʩʲʩʪʦʷʥʠʷ 
 

 
 

ʌʠʛ. 44 ɹʫʬʝʨ ʩ ʪʨʠ ʩʲʩʪʦʷʥʠʷ ï ʢʣʶʯʦʚʘ ʩʭʝʤʘ 
 

ʃʦʛʠʯʝʩʢʠʪʝ ʝʣʝʤʝʥʪʠ ʩ ʪʨʠ ʩʲʩʪʦʷʥʠʷ ʧʦʟʚʦʣʷʚʘʪ 

ʩʚʲʨʟʚʘʥʝʪʦ ʥʘ ʚʭʦʜʦʚʝʪʝ ʠʣʠ ʠʟʭʦʜʠʪʝ ʥʘ ʥʷʢʦʣʢʦ ʪʘʢʠʚʘ 

ʝʣʝʤʝʥʪʠ ʢʲʤ ʦʙʱʘ ʰʠʥʘ (ʌʠʛ.45). 

 

 
 

ʌʠʛ. 45 ʉʚʲʨʟʚʘʥʝ ʥʘ ʙʫʬʝʨ ʩ ʪʨʠ ʩʲʩʪʦʷʥʠʷ ʢʲʤ ʦʙʱʘ ʰʠʥʘ 
 

ʉʘʤʦ ʚʭʦʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʝʣʝʤʝʥʪʘ, ʯʠʡʪʦ ʠʟʭʦʜ ʝ 

ʘʢʪʠʚʠʨʘʥ, ʱʝ ʩʝ ʧʦʷʚʠ ʥʘ ʰʠʥʘʪʘ. 
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8 ʊʨʠʛʝʨʠ 

8.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʎʠʬʨʦʚʠʪʝ ʩʭʝʤʠ ʩʝ ʜʝʣʷʪ ʥʘ ʜʚʘ ʦʩʥʦʚʥʠ ʪʠʧʘ: 

 

Á ʂʦʤʙʠʥʘʮʠʦʥʥʠ ʮʠʬʨʦʚʠ ʩʭʝʤʠ; 

 

ʀʟʭʦʜʠʪʝ ʥʘ ʢʦʤʙʠʥʘʮʠʦʥʥʠʪʝ ʮʠʬʨʦʚʠʪʝ ʩʭʝʤʠ 

ʟʘʚʠʩʷʪ ʦʪ ʪʝʢʫʱʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʚʭʦʜʦʚʝʪʝ. 

ʃʦʛʠʯʝʩʢʠʪʝ ʝʣʝʤʝʥʪʠ, ʨʘʟʛʣʝʜʘʥʠ ʚ ʧʨʝʜʥʘʪʘ ʛʣʘʚʘ, ʩʘ 

ʥʘʡ-ʧʨʦʩʪʠʪʝ ʢʦʤʙʠʥʘʮʠʦʥʥʠ ʮʠʬʨʦʚʠ ʩʭʝʤʠ. 

 

Á ʉʭʝʤʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʘ ʣʦʛʠʢʘ. 

 

ʀʟʭʦʜʠʪʝ ʥʘ ʩʭʝʤʠʪʝ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʘ ʣʦʛʠʢʘ ʟʘʚʠʩʷʪ 

ʢʘʢʪʦ ʦʪ ʪʝʢʫʱʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʚʭʦʜʦʚʝʪʝ, ʪʘʢʘ ʠ ʦʪ 

ʧʨʝʜʭʦʜʥʠʪʝ. ʉʭʝʤʠʪʝ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʘ ʣʦʛʠʢʘ ʩʝ 

ʥʘʨʠʯʘʪ ʦʱʝ ʩʭʝʤʠ ʩ ʧʘʤʝʪ.  

 

ʊʨʠʛʝʨʠʪʝ ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ ʚʪʦʨʘʪʘ ʛʨʫʧʘ ʮʠʬʨʦʚʠ ʩʭʝʤʠ. 

ʊʝ ʠʤʘʪ ʜʚʝ ʫʩʪʦʡʯʠʚʠ ʩʲʩʪʦʷʥʠʷ: ɺʀʉʆʂʆ (HIGH) ʠ 

ʅʀʉʂʆ (LOW). ɺ ʟʘʚʠʩʠʤʦʩʪ ʜʘʣʠ ʠʟʧʦʣʟʚʘʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 

ʪʨʠʛʝʨʠʪʝ ʩʝ ʜʝʣʷʪ ʥʘ ʜʚʝ ʛʨʫʧʠ: 

 

Á ɸʩʠʥʭʨʦʥʥʠ ʪʨʠʛʝʨʠ (latches); 

 

Á ʉʠʥʭʨʦʥʥʠ ʪʨʠʛʝʨʠ (flip -flops). 

 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʠʥʮʠʧʘ ʥʘ ʨʘʙʦʪʘ ʪʨʠʛʝʨʠʪʝ ʩʝ ʜʝʣʷʪ ʥʘ: 

 

Á RS ʪʨʠʛʝʨʠ; 

 

Á JK ʪʨʠʛʝʨʠ; 

 

Á D ʪʨʠʛʝʨʠ; 
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Á T ʪʨʠʛʝʨʠ. 

 

ʊʨʠʛʝʨʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ  ʠʣʠ ʚ 

ʢʦʤʙʠʥʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʧʦ-ʩʣʦʞʥʠ ʮʠʬʨʦʚʠ ʩʭʝʤʠ ʢʘʪʦ 

ʨʝʛʠʩʪʨʠ, ʙʨʦʷʯʠ ʠ ʜʝʣʠʪʝʣʠ ʥʘ ʯʝʩʪʦʪʘ (ʨʝʛʠʩʪʨʠʪʝ  ʠ 

ʙʨʦʷʯʠʪʝ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʚ ʩʣʝʜʚʘʱʠʪʝ ʛʣʘʚʠ). ʉʣʝʜʚʘʱʠʪʝ 

ʧʦʜʪʦʯʢʠ ʦʧʠʩʚʘʪ ʥʘʢʨʘʪʢʦ ʧʨʠʥʮʠʧʘ ʥʘ ʨʘʙʦʪʘ ʥʘ 

ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʪʨʠʛʝʨʠʪʝ. 

 

 

8.2 RS ʪʨʠʛʝʨʠ 

8.2.1 ɸʩʠʥʭʨʦʥʥʠ RS ʪʨʠʛʝʨʠ 

 

ʌʠʛ.46 ʠ 47 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʥʘ RS ʪʨʠʛʝʨ ʠ 

ʩʠʤʚʦʣʠʪʝ, ʩ ʢʦʠʪʦ ʩʝ ʦʙʦʟʥʘʯʘʚʘʪ. ɸʢʪʠʚʥʠʪʝ ʚʭʦʜʥʠ ʥʠʚʘ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʘʢʪʦ ʚʠʩʦʢʠ (ʣʦʛ.1) (ʌʠʛ.46), ʪʘʢʘ ʠ ʥʠʩʢʠ 

(ʣʦʛ.0)(ʌʠʛ.47). 

 

 
 

ʌʠʛ. 46 RS ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʚʠʩʦʢʠ ʚʭʦʜʦʚʝ 
 

 
 

ʌʠʛ. 47 RS ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʥʠʩʢʠ ʚʭʦʜʦʚʝ 
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ʂʦʛʘʪʦ Q ʠʟʭʦʜʲʪ ʝ 1, ʩʝ ʢʘʟʚʘ ʯʝ ʪʨʠʛʝʨʲʪ ʝ ʫʩʪʘʥʦʚʝʥ. 

ʂʦʛʘʪʦ Q ʠʟʭʦʜʲʪ ʝ 0, ʩʝ ʢʘʟʚʘ ʯʝ ʪʨʠʛʝʨʲʪ ʝ ʥʫʣʠʨʘʥ. 

ɺʭʦʜʲʪ S (SET) ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʨʠʛʝʨʘ, ʘ 

ʚʭʦʜʘ R (RESET) ï ʟʘ ʥʫʣʠʨʘʥʝ. ʉʣʝʜʚʘʱʠʪʝ ʪʘʙʣʠʮʠ ʥʘ 

ʠʩʪʠʥʥʦʩʪ ʦʧʠʩʚʘʪ ʨʘʙʦʪʘʪʘ ʥʘ ʪʨʠʛʝʨ ʩ ʚʠʩʦʢʠ ʘʢʪʠʚʥʠ ʠ 

ʥʠʩʢʠ ʘʢʪʠʚʥʠ ʚʭʦʜʦʚʝ ʩʲʦʪʚʝʪʥʦ. 

 

S R Q Q   ʂʦʤʝʥʪʘʨ 

0 0 Q Q   
ʉʲʭʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʜʠʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʠʟʭʦʜʠʪʝ 

0 1 0 1 ʅʫʣʠʨʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

1 0 1 0 ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

1 1 0 0 ɿʘʙʨʘʥʝʥʘ ʢʦʤʙʠʥʘʮʠʷ 

 

ʊʘʙʣ. 18 ʊʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʥʘ RS ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʚʠʩʦʢʠ ʚʭʦʜʦʚʝ 
 

S   R   Q Q   ʂʦʤʝʥʪʘʨ 

0 0 1 1 ɿʘʙʨʘʥʝʥʘ ʢʦʤʙʠʥʘʮʠʷ 

0 1 1 0 ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

1 0 0 1 ʅʫʣʠʨʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

1 1 Q Q   
ʉʲʭʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʜʠʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʠʟʭʦʜʠʪʝ 

 

ʊʘʙʣ. 19 ʊʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʥʘ RS ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʥʠʩʢʠ ʚʭʦʜʦʚʝ 
 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʢʦʛʘʪʦ ʜʚʘʪʘ ʚʭʦʜʘ ʩʘ ʘʢʪʠʚʥʠ 

ʝʜʥʦʚʨʝʤʝʥʥʦ ʪʦʚʘ ʩʝ ʧʨʠʝʤʘ ʟʘ ʟʘʙʨʘʥʝʥʘ ʢʦʤʙʠʥʘʮʠʷ ʠ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ. ʅʘʧʨʠʤʝʨ ʘʢʦ R = 1 ʠ S = 1 ʧʨʠ ʪʨʠʛʝʨ 

ʩ ʘʢʪʠʚʥʠ ʚʠʩʦʢʠ ʚʭʦʜʦʚʝ, ʜʚʘʪʘ ʠʟʭʦʜʘ ʩʘ 0. ʇʨʠʯʠʥʘʪʘ ʪʘʟʠ 

ʢʦʤʙʠʥʘʮʠʷ ʜʘ ʝ ʟʘʙʨʘʥʝʥʘ ʝ ʥʝ ʪʦʣʢʦʚʘ, ʯʝ ʧʨʘʚʠʷʪ ʠ 

ʠʥʚʝʨʪʠʨʘʥʠʷʪ ʠʟʭʦʜ ʠʤʘʪ ʝʜʥʘʢʚʠ ʩʪʦʡʥʦʩʪʠ, ʘ ʯʝ ʘʢʦ ʩʣʝʜ 

ʪʦʚʘ ʚʭʦʜʦʚʝʪʝ ʩʤʝʥʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʩʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚ ʥʠʩʢʦ 

ʥʠʚʦ, ʥʠʚʦʪʦ ʥʘ ʠʟʭʦʜʠʪʝ ʝ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʝʜʥʦ ʪʠʧʠʯʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ RS 

ʪʨʠʛʝʨ ʚ ʨʦʣʷʪʘ ʥʘ Ăʛʘʩʷʱʘò ʩʭʝʤʘ ʥʘ ʪʨʝʧʪʝʥʠʷʪʘ, ʧʦʣʫʯʝʥʠ 
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ʧʨʠ ʧʨʝʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʢʣʶʯ ʠʣʠ ʧʨʠ ʥʘʪʠʩʢʘʥʝ/ʦʪʧʫʩʢʘʥʝ 

ʥʘ ʙʫʪʦʥ (ʌʠʛ.48). 

 

 
 

ʌʠʛ. 48 "ɻʘʩʝʥʝ" ʥʘ ʪʨʝʧʪʝʥʠʷ ʩ RS ʪʨʠʛʝʨ 

 

ʇʨʠʝʤʘ ʩʝ, ʯʝ ʢʣʶʯʲʪ ʝ ʚ ʧʦʟʠʮʠʷ 1. ʇʨʠ ʪʦʚʘ ʧʦʣʦʞʝʥʠʝ ʥʘ 

ʠʟʚʦʜ R   ʩʝ ʧʦʜʘʚʘ ʥʠʩʢʦ ʥʠʚʦ ʠ ʪʨʠʛʝʨʲʪ ʝ ʥʫʣʠʨʘʥ. ʇʨʠ 

ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʢʣʶʯʘ ʚ ʧʦʟʠʮʠʷ 2 ʠʟʚʦʜ R  ʧʨʝʤʠʥʘʚʘ ʚʲʚ 

ʚʠʩʦʢʦ ʥʠʚʦ, ʟʘʨʘʜʠ ʠʟʪʝʛʣʷʱʠʷ ʨʝʟʠʩʪʦʨ R2, ʘ ʠʟʚʦʜ S  

ʧʨʝʤʠʥʘʚʘ ʚ ʥʠʩʢʦ ʥʠʚʦ ʧʨʠ ʧʲʨʚʠʷʪ ʢʦʥʪʘʢʪ ʩ ʢʣʶʯʘ. 

ɺʲʧʨʝʢʠ ʯʝ S  ʦʩʪʘʚʘ ʚ ʥʠʩʢʦ ʥʠʚʦ ʟʘ ʤʥʦʛʦ ʢʨʘʪʢʦ ʚʨʝʤʝ 

ʧʦʨʘʜʠ ʪʨʝʧʢʘʥʝʪʦ ʥʘ ʢʣʶʯʘ, ʪʦʚʘ ʝ ʜʦʩʪʘʪʲʯʥʦ ʜʘ ʫʩʪʘʥʦʚʠ 

ʠʟʭʦʜʘ ʥʘ ʪʨʠʛʝʨʘ. ʊʨʝʧʢʘʥʠʷʪʘ ʥʝ ʧʨʦʤʝʥʷʪ ʪʦʚʘ, ʪʲʡ ʢʘʪʦ 

ʧʨʠ ʦʪʜʝʣʷʥʝ ʥʘ ʢʣʶʯʘ ʦʪ ʧʦʟʠʮʠʷ 2 ʥʘ ʜʚʘʪʘ ʠʟʚʦʜʘ ʩʝ 

ʧʦʜʘʚʘ ʚʠʩʦʢʦ ʥʠʚʦ (ʟʘʨʘʜʠ ʠʟʪʝʛʣʷʱʠʪʝ ʨʝʟʠʩʪʦʨʠ R1 ʠ R2), 

ʘ ʧʨʠ ʪʘʟʠ ʚʭʦʜʥʘ ʢʦʤʙʠʥʘʮʠʷ ʪʨʠʛʝʨʲʪ Ăʧʦʤʥʠò 

ʧʨʝʜʠʰʥʦʪʦ ʩʠ ʩʲʩʪʦʷʥʠʝ (ʚʠʞʪʝ ʦʪʥʦʚʦ ʊʘʙʣ.19) ʠ ʦʩʪʘʚʘ 

ʫʩʪʘʥʦʚʝʥ. ɸʥʘʣʦʛʠʯʝʥ ʝ ʠ ʨʝʟʫʣʪʘʪʲʪ ʧʨʠ ʧʦʩʣʝʜʚʘʱʦ 

ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʢʣʶʯʘ ʚ ʧʦʟʠʮʠʷ 1. 

 

 

+VCC 

1 

2 

R +VCC 

0 

ʊʨʝʧʪʝʥʠʷ  

1 

2 
S  

R  

Q 

R1 R2 

1 Ÿ 2 2 Ÿ 1 

+VCC 



  

 

106 

8.2.2 ɸʩʠʥʭʨʦʥʝʥ RS ʪʨʠʛʝʨ ʩ ʨʘʟʨʝʰʘʚʘʱ ʚʭʦʜ 

 

RS ʪʨʠʛʝʨʠʪʝ, ʦʧʠʩʘʥʠ ʚ ʧʨʝʜʭʦʜʥʘʪʘ ʧʦʜʪʦʯʢʘ, ʠʤʘʪ ʝʜʠʥ 

ʩʲʱʝʩʪʚʝʥ ʥʝʜʦʩʪʘʪʲʢ, ʘ ʠʤʝʥʥʦ ʥʝ ʩʘ ʫʩʪʦʡʯʠʚʠ ʥʘ 

ʩʤʫʱʝʥʠʷ ʚʲʚ ʚʭʦʜʥʠʪʝ ʩʠʛʥʘʣʠ. ʈʘʟʛʣʝʜʘʡʪʝ ʜʠʘʛʨʘʤʘʪʘ 

ʧʦʢʘʟʘʥʘ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ. 

 

 
 

ʌʠʛ. 49 ʅʝʜʦʩʪʘʪʲʢ ʥʘ ʘʩʠʥʭʨʦʥʝʥ RS ʪʨʠʛʝʨ 
 

ʉʤʫʱʝʥʠʝʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʛʦʨʥʘʪʘ ʬʠʛʫʨʘ, ʚʦʜʠ ʜʦ ʧʦʜʘʚʘʥʝ 

ʥʘ ʥʝʧʦʟʚʦʣʝʥʘ ʢʦʤʙʠʥʘʮʠʷ ʥʘ ʚʭʦʜʦʚʝʪʝ ʥʘ ʪʨʠʛʝʨʘ (S = 1, 

R = 1). ʇʨʠ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ ʠ ʜʚʘʪʘ ʠʟʭʦʜʘ ʥʘ ʪʨʠʛʝʨʘ ʩʝ 

ʥʫʣʠʨʘʪ. ɽʬʝʢʪʲʪ ʦʪ ʧʦʷʚʘʪʘ ʥʘ ʩʤʫʱʝʥʠʷ ʚʲʚ ʚʭʦʜʥʠʪʝ 

ʩʠʛʥʘʣʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʤʘʣʝʥ ʯʨʝʟ ʜʦʙʘʚʷʥʝ ʥʘ ʨʘʟʨʝʰʘʚʘʱ 

ʚʭʦʜ (ʌʠʛ.50). 

 

ɺʭʦʜʥʠʪʝ ʩʠʛʥʘʣʠ ʩʝ ʚʲʟʧʨʠʝʤʘʪ ʩʘʤʦ ʘʢʦ ʩʘ ʨʘʟʨʝʰʝʥʠ (ɽ = 

1). ɸʢʦ ʚʭʦʜʥʠʪʝ ʩʠʛʥʘʣʠ ʩʘ ʟʘʙʨʘʥʝʥʠ (E = 0), ʪʝ ʥʝ ʦʢʘʟʚʘʪ 

ʚʣʠʷʥʠʝ ʥʘ ʪʨʠʛʝʨʘ ʠ ʪʦʡ ʟʘʧʘʟʚʘ ʧʦʩʣʝʜʥʠʪʝ ʩʠ ʩʪʦʡʥʦʩʪʠ 

ʥʘ ʠʟʭʦʜʘ (ʊʘʙʣ.20). 
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ʌʠʛ. 50 ɸʩʠʥʭʨʦʥʝʥ RS ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʚʠʩʦʢʠ ʚʭʦʜʦʚʝ ʠ ʨʘʟʨʝʰʘʚʘʱ ʚʭʦʜ 
 

ɽ S R Q Q   ʂʦʤʝʥʪʘʨ 

0 x x Q Q   

ʉʲʭʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʜʠʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʠʟʭʦʜʠʪʝ. ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʚʭʦʜʦʚʝʪʝ ʩʝ 

ʠʛʥʦʨʠʨʘʪ. 

1 0 0 Q Q   
ʉʲʭʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʜʠʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʠʟʭʦʜʠʪʝ 

1 0 1 0 1 ʅʫʣʠʨʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

1 1 0 1 0 ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

1 1 1 0 0 ɿʘʙʨʘʥʝʥʘ ʢʦʤʙʠʥʘʮʠʷ 

 

ʊʘʙʣ. 20 ʊʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʥʘ ɸʩʠʥʭʨʦʥʝʥ RS ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʚʠʩʦʢʠ 

ʚʭʦʜʦʚʝ ʠ ʨʘʟʨʝʰʘʚʘʱ ʚʭʦʜ 
 

 

8.2.3 ʉʠʥʭʨʦʥʝʥ RS ʪʨʠʛʝʨ  

 

ʈʘʟʨʝʰʘʚʘʱʠʷʪ ʚʭʦʜ ʥʝ ʦʪʩʪʨʘʥʷʚʘ ʥʘʧʲʣʥʦ ʝʬʝʢʪʘ ʦʪ 

ʩʤʫʱʝʥʠʷ ʚʲʚ ʚʭʦʜʥʠʪʝ ʩʠʛʥʘʣʠ. ɸʢʦ ʨʘʟʨʝʰʘʚʘʱʠʷʪ ʩʠʛʥʘʣ 

ʝ ʘʢʪʠʚʝʥ ʟʘ ʧʦ-ʜʲʣʛʦ ʚʨʝʤʝ, ʚʩʷʢʦ ʩʤʫʱʝʥʠʝ ʚʲʚ ʚʭʦʜʥʠʪʝ 

ʩʠʛʥʘʣʠ, ʢʦʝʪʦ ʩʝ ʧʦʷʚʠ ʧʨʝʟ ʪʦʚʘ ʚʨʝʤʝ, ʱʝ ʩʝ ʦʪʨʘʟʠ ʥʘ 

ʠʟʭʦʜʘ ʥʘ ʪʨʠʛʝʨʘ. ʊʦʟʠ ʥʝʜʦʩʪʘʪʲʢ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʤʠʥʠʤʠʟʠʨʘʥ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʢʪʦʚ (ʩʠʥʭʨʦʥʠʟʠʨʘʱ) 

ʚʭʦʜ Clk. ɺʭʦʜʥʠʪʝ ʩʠʛʥʘʣʠ ʩʝ ʚʲʟʧʨʠʝʤʘʪ ʩʘʤʦ ʧʨʠ ʥʘʣʠʯʠʝ 

ʥʘ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ ʥʘ ʪʘʢʪʦʚʠʷ ʚʭʦʜ. 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʩʠʤʚʦʣʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʩʠʥʭʨʦʥʝʥ RS ʪʨʠʛʝʨ ʩ 

R 

Q 

S 

Q  R 

S Q 

Q  

å E E 
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ʧʦʣʦʞʠʪʝʣʝʥ ʠ ʦʪʨʠʮʘʪʝʣʝʥ ʪʘʢʪʦʚ ʚʭʦʜ ʩʲʦʪʚʝʪʥʦ. 

ʊʘʢʪʦʚʠʷʪ ʩʠʛʥʘʣ ʧʦʩʪʲʧʚʘ ʥʘ ʜʝʪʝʢʪʦʨ ʥʘ ʬʨʦʥʪ 

(ʧʦʣʦʞʠʪʝʣʝʥ ʠʣʠ ʦʪʨʠʮʘʪʝʣʝʥ). ʇʨʠ ʜʝʪʝʢʪʠʨʘʥʝʪʦ ʥʘ 

ʩʲʦʪʚʝʪʥʠʷ ʬʨʦʥʪ ʜʝʪʝʢʪʦʨʲʪ ʛʝʥʝʨʠʨʘ ʢʨʘʪʲʢ ʧʦʣʦʞʠʪʝʣʝʥ 

ʠʤʧʫʣʩ, ʢʦʡʪʦ ʜʝʡʩʪʚʘ ʢʘʪʦ ʨʘʟʨʝʰʘʚʘʱ ʩʠʛʥʘʣ ʟʘ ʚʭʦʜʥʠʪʝ 

ʩʠʛʥʘʣʠ ʥʘ ʪʨʠʛʝʨʘ. 

 

 
 

ʌʠʛ. 51 ʉʠʥʭʨʦʥʝʥ RS ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʚʠʩʦʢʠ ʚʭʦʜʦʚʝ ʠ ʪʘʢʪʦʚ ʚʭʦʜ 
 

ʌʠʛ.52 ʠ 53 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʜʝʪʝʢʪʦʨʘ ʥʘ 

ʧʦʣʦʞʠʪʝʣʝʥ ʠ ʦʪʨʠʮʘʪʝʣʝʥ ʬʨʦʥʪ ʩʲʦʪʚʝʪʥʦ.  

 

 
 

ʌʠʛ. 52 ɼʝʪʝʢʪʦʨ ʥʘ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ 
 

R 

Q 

S 

Q  R 

S Q 

Q  

å Clk Clk  

ɼʝʪʝʢʪʦʨ ʥʘ 

ʥʘʨʘʩʪʚʘʱ 

ʬʨʦʥʪ 

R 

Q 

S 

Q  R 

S Q 

Q  

å Clk Clk  

ɼʝʪʝʢʪʦʨ ʥʘ 

ʧʘʜʘʱ ʬʨʦʥʪ 

Clk 
Clk   

Clk 

Clk   
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ʌʠʛ. 53 ɼʝʪʝʢʪʦʨ ʥʘ ʧʘʜʘʱ ʬʨʦʥʪ 
 

ʇʦʢʘʟʘʥʠʪʝ ʩʭʝʤʠ ʠʟʧʦʣʟʚʘʪ ʬʘʢʪʘ, ʯʝ ʤʝʞʜʫ ʠʟʭʦʜʥʠʷ ʠ 

ʚʭʦʜʥʠʷ ʩʠʛʥʘʣ ʥʘ ʠʥʚʝʨʪʦʨʘ ʠʤʘ ʠʟʚʝʩʪʥʦ ʜʝʬʘʟʠʨʘʥʝ 

(ʟʘʢʲʩʥʝʥʠʝ). 

 

ʉʣʝʜʚʘʱʠʪʝ ʪʘʙʣʠʮʠ ʥʘ ʠʩʪʠʥʥʦʩʪ ʦʧʠʩʚʘʪ ʨʘʙʦʪʘʪʘ ʥʘ 

ʩʠʥʭʨʦʥʥʠʪʝ RS ʪʨʠʛʝʨʠ ʩ ʧʦʣʦʞʠʪʝʣʝʥ ʠ ʦʪʨʠʮʘʪʝʣʝʥ 

ʪʘʢʪʦʚ ʚʭʦʜ ʩʲʦʪʚʝʪʥʦ. 

 

Clk  S R Q Q   ʂʦʤʝʥʪʘʨ 

- x x Q Q   

ʉʲʭʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʜʠʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʠʟʭʦʜʠʪʝ. ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʚʭʦʜʦʚʝʪʝ ʩʝ 

ʠʛʥʦʨʠʨʘʪ. 

 
0 0 Q Q   

ʉʲʭʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʜʠʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʠʟʭʦʜʠʪʝ 

 0 1 0 1 ʅʫʣʠʨʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

 1 0 1 0 ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

 1 1 0 0 ɿʘʙʨʘʥʝʥʘ ʢʦʤʙʠʥʘʮʠʷ 

 

ʊʘʙʣ. 21 ʊʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʥʘ ʩʠʥʭʨʦʥʝʥ RS ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʚʠʩʦʢʠ 

ʚʭʦʜʦʚʝ ʠ ʧʦʣʦʞʠʪʝʣʝʥ ʪʘʢʪʦʚ ʚʭʦʜ 
 

Clk  S R Q Q   ʂʦʤʝʥʪʘʨ 

- x x Q Q   

ʉʲʭʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʜʠʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʠʟʭʦʜʠʪʝ. ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʚʭʦʜʦʚʝʪʝ ʩʝ 

ʠʛʥʦʨʠʨʘʪ. 

 
0 0 Q Q   

ʉʲʭʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʜʠʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʠʟʭʦʜʠʪʝ 

Clk 
Clk   

Clk 

Clk   

å 
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 0 1 0 1 ʅʫʣʠʨʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

 1 0 1 0 ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

 1 1 0 0 ɿʘʙʨʘʥʝʥʘ ʢʦʤʙʠʥʘʮʠʷ 

 

ʊʘʙʣ. 22 ʊʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʥʘ ʩʠʥʭʨʦʥʝʥ RS ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʚʠʩʦʢʠ 

ʚʭʦʜʦʚʝ ʠ ʦʪʨʠʮʘʪʝʣʝʥ ʪʘʢʪʦʚ ʚʭʦʜ 
 

ʉʠʥʭʨʦʥʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʪʨʠʛʝʨʠʪʝ ʝ ʦʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʧʨʠ 

ʢʦʤʧʶʪʨʠʪʝ, ʢʲʜʝʪʦ ʚʩʠʯʢʠ ʜʝʡʩʪʚʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ 

ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥ ʨʝʜ ʠ ʤʦʤʝʥʪ. 

 

ɺʭʦʜʦʚʝʪʝ R ʠ S ʥʘ ʩʠʥʭʨʦʥʥʠʷ RS ʪʨʠʛʝʨ ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ 

ʩʠʥʭʨʦʥʥʠ ʚʭʦʜʦʚʝ, ʪʲʡ ʢʘʪʦ ʪʝ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʥʘ ʠʟʭʦʜʘ 

ʩʘʤʦ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʩʠʥʭʨʦʥʠʟʠʨʘʱ ʩʠʛʥʘʣ ʥʘ ʚʭʦʜ Clk. ɿʘ 

ʧʦ-ʛʦʣʷʤʘ ʛʲʚʢʘʚʦʩʪ ʪʨʠʛʝʨʠʪʝ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʘʩʠʥʭʨʦʥʥʠ ʚʭʦʜʦʚʝ ʟʘ ʥʫʣʠʨʘʥʠ ʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʨʠʛʝʨʘ, 

ʨʘʙʦʪʝʱʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʘʢʪʦʚʠʷ ʚʭʦʜ ʠ ʩʠʥʭʨʦʥʥʠʪʝ 

ʚʭʦʜʦʚʝ. ʉ ʪʷʭʥʘ ʧʦʤʦʱ ʪʨʠʛʝʨʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʫʩʪʘʥʦʚʝʥ 

ʠʣʠ ʥʫʣʠʨʘʥ ʚʲʚ ʚʩʝʢʠ ʝʜʠʥ ʤʦʤʝʥʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʨʫʛʠʪʝ ʚʭʦʜʦʚʝ. ʊʝʟʠ ʚʭʦʜʦʚʝ ʦʙʠʢʥʦʚʝʥʦ 

ʩʝ ʦʙʦʟʥʘʯʘʚʘʪ ʢʘʪʦ PRE (PRESET) ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʠ CLR 

(CLEAR) ʟʘ ʥʫʣʠʨʘʥʝ (ʌʠʛ.54).  

 

 
 

ʌʠʛ. 54 ʉʠʥʭʨʦʥʝʥ RS ʪʨʠʛʝʨ ʩ ʘʩʠʥʭʨʦʥʥʠ ʚʭʦʜʦʚʝ 
 

R 

S Q 

Q  

Clk 

PRE   

CLR   

PRE   CLR   Clk  S R Q Q   

0 1 x x x 1 0 

1 0 x x x 0 1 

0 0 
ʅʝʧʦʟʚʦʣʝʥʘ 

ʢʦʤʙʠʥʘʮʠʷ 

1 1   0 0 Q Q   

1 1   0 1 0 1 

1 1   1 0 1 0 

1 1   1 1 0 0 
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ʅʘ ʛʦʨʥʘʪʘ ʬʠʛʫʨʘ ʘʩʠʥʭʨʦʥʥʠʪʝ ʚʭʦʜʦʚʝ ʩʘ ʘʢʪʠʚʥʠ ʧʨʠ 

ʧʦʜʘʚʘʥʝ ʥʘ ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ. ʊʦʚʘ ʝ 

ʧʦʜʯʝʨʪʘʥʦ ʠ ʩ ʯʝʨʪʘʪʘ ʥʘʜ ʠʤʝʥʘʪʘ ʥʘ ʠʟʚʦʜʠʪʝ, ʢʘʢʪʦ ʠ ʩ 

ʢʨʲʛʯʝʪʘʪʘ ʥʘ ʠʟʚʦʜʠʪʝ. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʧʦʜʘʚʘʥʝʪʦ ʥʘ 

ʣʦʛ.0 ʝʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʪʝʟʠ ʠʟʚʦʜʠ ʥʝ ʝ ʧʦʟʚʦʣʝʥʦ. 

 

 

8.3 JK ʪʨʠʛʝʨʠ 

 

ʊʦʟʠ ʪʨʠʛʝʨ ʝ ʥʘʡ-ʫʥʠʚʝʨʩʘʣʥʠʷ ʦʪ ʚʩʠʯʢʠ ʪʠʧʦʚʝ ʪʨʠʛʝʨʠ. 

ʌʠʛ.55 ʠ 56 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʘʩʠʥʭʨʦʥʝʥ 

JK ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʚʠʩʦʢʠ ʠ ʘʢʪʠʚʥʠ ʥʠʩʢʠ ʚʭʦʜʦʚʝ 

ʩʲʦʪʚʝʪʥʦ ʠ ʩʠʤʚʦʣʠʪʝ, ʩ ʢʦʠʪʦ ʩʝ ʦʙʦʟʥʘʯʘʚʘʪ, ʘ ʊʘʙʣ.17 ʠ 

ʊʘʙʣ.18 ʩʘ ʪʘʙʣʠʮʠʪʝ ʥʘ ʠʩʪʠʥʥʦʩʪ ʥʘ ʪʝʟʠ ʪʨʠʛʝʨʠ. 

 

 
 

ʌʠʛ. 55 ɸʩʠʥʭʨʦʥʝʥ JK ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʚʠʩʦʢʠ ʚʭʦʜʦʚʝ 
 

J K Q Q   ʂʦʤʝʥʪʘʨ 

0 0 Q Q   
ʉʲʭʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʜʠʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʠʟʭʦʜʠʪʝ 

0 1 0 1 ʅʫʣʠʨʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

1 0 1 0 ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

1 1 Q   Q ʇʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʪʨʠʛʝʨʘ: 0 Ÿ 1 ʠʣʠ 1Ÿ 0 

 

ʊʘʙʣ. 23 ʊʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʥʘ ʘʩʠʥʭʨʦʥʝʥ JK ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʚʠʩʦʢʠ 

ʚʭʦʜʦʚʝ 

Q 

Q  

Q 

Q  

å 

å 

å 

S  J 

R  K 

å 

å 

J 

K 

RS ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ 

ʚʠʩʦʢʠ ʚʭʦʜʦʚʝ 
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ʌʠʛ. 56 ɸʩʠʥʭʨʦʥʝʥ JK ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʥʠʩʢʠ ʚʭʦʜʦʚʝ 

 

J   K   Q Q   ʂʦʤʝʥʪʘʨ 

0 0 Q   Q ʇʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʪʨʠʛʝʨʘ: 0 Ÿ 1 ʠʣʠ 1Ÿ 0 

0 1 0 1 ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

1 0 1 0 ʅʫʣʠʨʘʥʝ ʥʘ ʪʨʠʛʝʨʘ 

1 1 Q Q   
ʉʲʭʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʜʠʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʠʟʭʦʜʠʪʝ 

 

ʊʘʙʣ. 24 ʊʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʥʘ ʘʩʠʥʭʨʦʥʝʥ JK ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʥʠʩʢʠ 

ʚʭʦʜʦʚʝ 
 

JK ʪʨʠʛʝʨʲʪ ʨʘʙʦʪʠ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ ʢʘʪʦ RS ʪʨʠʛʝʨ, ʥʦ 

ʧʨʝʤʘʭʚʘ ʥʝʜʦʩʪʘʪʲʢʘ ʩʲʩ ʟʘʙʨʘʥʝʥʘʪʘ ʚʭʦʜʥʘ ʢʦʤʙʠʥʘʮʠʷ. 

ʇʨʠ ʪʘʟʠ ʚʭʦʜʥʘ ʢʦʤʙʠʥʘʮʠʷ JK ʪʨʠʛʝʨʲʪ ʩʝ ʧʨʝʚʢʣʶʯʚʘ 

(ʘʢʦ ʧʨʝʜʠ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ Q ʝ 0, Q ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ 1 ʠ 

ʦʙʨʘʪʥʦ). 

 

ʂʘʢʪʦ ʠ RS ʪʨʠʛʝʨʠʪʝ, JK ʪʨʠʛʝʨʠʪʝ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʪʘʢʪʦʚ 

ʚʭʦʜ Clk (ʧʦʣʦʞʠʪʝʣʝʥ ʠʣʠ ʦʪʨʠʮʘʪʝʣʝʥ) ʠ ʘʩʠʥʭʨʦʥʥʠ 

ʚʭʦʜʦʚʝ PRE ʠ CLR (ʌʠʛ.57) 
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ʌʠʛ. 57 ʉʠʥʭʨʦʥʥʠ JK ʪʨʠʛʝʨʠ ʩ ʘʩʠʥʭʨʦʥʥʠ ʚʭʦʜʦʚʝ 
 

  

8.4 D ʪʨʠʛʝʨʠ 

 

ʌʠʛ.58 ʧʦʢʘʟʚʘ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ ʩʠʤʚʦʣʘ ʟʘ 

ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʘʩʠʥʭʨʦʥʝʥ D ʪʨʠʛʝʨ.  

 

 
 

ʌʠʛ. 58 ɸʩʠʥʭʨʦʥʝʥ D ʪʨʠʛʝʨ 
 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʬʠʛʫʨʘʪʘ, D ʪʨʠʛʝʨʲʪ ʣʝʩʥʦ ʩʝ ʧʦʣʫʯʘʚʘ 

ʦʪ RS ʪʨʠʛʝʨ ʩ ʘʢʪʠʚʥʠ ʥʠʩʢʠ ʚʭʦʜʦʚʝ. 

 

D ʪʨʠʛʝʨʲʪ ʨʘʙʦʪʠ ʧʦʜʦʙʥʦ ʥʘ ʙʫʬʝʨ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʚʭʦʜʘ D 

ʩʝ ʧʦʷʚʷʚʘ ʥʘ ʠʟʭʦʜʘ Q, ʥʦ ʩ ʠʟʚʝʩʪʥʦ ʟʘʢʲʩʥʝʥʠʝ. ʆʪʪʘʤ 

ʠʜʚʘ ʠ ʠʤʝʪʦ ʥʘ ʪʨʠʛʝʨʘ ï D (delay - ʟʘʢʲʩʥʝʥʠʝ) (ʊʘʙʣ.25). 
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D Q Q   

0 0 1 

1 1 1 

 

ʊʘʙʣ. 25 ʊʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʥʘ D ʪʨʠʛʝʨ 
 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʝ ʜʘ ʧʦʣʫʯʠʪʝ ʠ ʘʩʠʥʭʨʦʥʝʥ D ʪʨʠʛʝʨ ʩ 

ʨʘʟʨʝʰʘʚʘʱ ʚʭʦʜ (ʌʠʛ.59). ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʚʭʦʜʘ D ʩʝ 

ʧʦʷʚʷʚʘ ʥʘ ʠʟʭʦʜʘ ʩʘʤʦ ʢʦʛʘʪʦ ʨʘʟʨʝʰʘʚʘʱʠʷʪ ʩʠʛʥʘʣ ʝ 

ʘʢʪʠʚʝʥ (E = 1). 

 

 
 

ʌʠʛ. 59 ɸʩʠʥʭʨʦʥʝʥ D ʪʨʠʛʝʨ ʩ ʨʘʟʨʝʰʘʚʘʱ ʚʭʦʜ 
 

ʌʠʛ.60 ʦʧʠʩʚʘ D ʪʨʠʛʝʨ ʩ ʧʦʣʦʞʠʪʝʣʝʥ ʪʘʢʪʦʚ ʚʭʦʜ ʠ 

ʘʩʠʥʭʨʦʥʥʠ ʚʭʦʜʦʚʝ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʚʭʦʜʘ D ʩʝ ʧʦʷʚʷʚʘ ʥʘ 

ʠʟʭʦʜʘ ʩʘʤʦ ʧʦ ʚʨʝʤʝ ʥʘ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ ʥʘ ʪʘʢʪʦʚʠʷ 

ʩʠʛʥʘʣ. 

 

 
 

ʌʠʛ. 60 ʉʠʥʭʨʦʥʝʥ D ʪʨʠʛʝʨ ʩ ʘʩʠʥʭʨʦʥʥʠ ʚʭʦʜʦʚʝ 
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ʌʠʛ.61 ʧʦʢʘʟʚʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʜʝʣʠʪʝʣ ʥʘ ʯʝʩʪʦʪʘ ʩʲʩ 

ʩʠʥʭʨʦʥʝʥ D ʪʨʠʛʝʨ, ʘ ʌʠʛ.62 ʧʦʢʘʟʚʘ ʚʨʝʤʝʜʠʘʛʨʘʤʠʪʝ. 

 

 
 

ʌʠʛ. 61 ɼʝʣʠʪʝʣ ʥʘ ʯʝʩʪʦʪʘ ʩ D ʪʨʠʛʝʨ 

 

 
 

ʌʠʛ. 62 ɼʝʣʠʪʝʣ ʥʘ ʯʝʩʪʦʪʘ ʩ D ʪʨʠʛʝʨ - ʚʨʝʤʝʜʠʘʛʨʘʤʘ 
 

 

8.5 T ʪʨʠʛʝʨʠ 

 

ʌʠʛ.63 ʧʦʢʘʟʚʘ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ ʩʠʤʚʦʣʘ ʟʘ 

ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʊ (Toggle) ʪʨʠʛʝʨ. ʊʘʙʣ.26 ʦʧʠʩʚʘ ʧʨʠʥʮʠʧʘ 

ʥʘ ʨʘʙʦʪʘ ʥʘ T ʪʨʠʛʝʨʘ. 
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ʌʠʛ. 63 T ʪʨʠʛʝʨ  
 

Clk  ʊ Q ʂʦʤʝʥʪʘʨ 

x 0 Q ʀʟʭʦʜʠʪʝ ʟʘʧʘʟʚʘʪ ʧʨʝʜʠʰʥʦʪʦ ʩʠ ʩʲʩʪʦʷʥʠʝ 

  1 Q   ʇʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʪʨʠʛʝʨʘ: 0 Ÿ 1 ʠʣʠ 1Ÿ 0 

 

ʊʘʙʣ. 26 ʊʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʥʘ ʊ ʪʨʠʛʝʨ 
 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ, T ʪʨʠʛʝʨʲʪ ʩʝ ʧʦʣʫʯʘʚʘ ʯʨʝʟ ʩʚʲʨʟʚʘʥʝ ʥʘ 

ʠʟʚʦʜʠʪʝ J ʠ K ʥʘ JK ʪʨʠʛʝʨ. ɸʢʦ ʧʦʛʣʝʜʥʝʪʝ ʪʘʙʣʠʮʘʪʘ ʥʘ 

ʪʦʟʠ ʪʨʠʛʝʨ, ʣʝʩʥʦ ʱʝ ʨʘʟʙʝʨʝʪʝ ʢʘʢ ʨʘʙʦʪʠ ʪʘʢʘ ʬʦʨʤʠʨʘʥʠʷ 

T ʪʨʠʛʝʨ. ʂʦʛʘʪʦ ʥʘ ʚʭʦʜ T ʠʤʘ ʣʦʛ.0, ʠʟʭʦʜʠʪʝ ʟʘʧʘʟʚʘʪ 

ʧʨʝʜʠʰʥʦʪʦ ʩʠ ʩʲʩʪʦʷʥʠʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʘʢʪʦʚʠʷ ʚʭʦʜ. 

ʂʦʛʘʪʦ ʥʘ ʚʭʦʜ T ʠʤʘ ʣʦʛ.1, ʠʟʭʦʜʠʪʝ ʩʝ ʧʨʝʚʢʣʶʯʚʘʪ ʥʘ 

ʚʩʝʢʠ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ ʥʘ ʪʘʢʪʦʚʠʷ ʚʭʦʜ (ʘʢʦ Q e ʙʠʣ 0, ʪʦʡ 

ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ 1 ʠ ʦʙʨʘʪʥʦ). ɺʨʝʤʝʜʠʘʛʨʘʤʠʪʝ ʥʘ 

ʩʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʦʧʠʩʚʘʪ ʦʧʠʩʘʥʠʷʪ ʧʨʦʮʝʩ ʥʘʛʣʝʜʥʦ. 

 

 
 

ʌʠʛ. 64 ɺʨʝʤʝʜʠʘʛʨʘʤʠ ʥʘ T ʪʨʠʛʝʨ 
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ɿʘʙʝʣʝʞʝʪʝ, ʯʝ ʢʦʛʘʪʦ ʪʨʠʛʝʨʲʪ ʝ ʚ ʨʝʞʠʤ ʥʘ ʧʨʝʚʢʣʶʯʚʘʥʝ 

(T = 1), ʩʠʛʥʘʣʲʪ ʚ Q ʠʟʭʦʜʘ ʝ ʩ ʜʚʦʡʥʦ ʧʦ-ʥʠʩʢʘ ʯʝʩʪʦʪʘ ʦʪ 

ʪʘʟʠ ʥʘ ʪʘʢʪʦʚʠʷ ʚʭʦʜ. ɽʪʦ ʟʘʱʦ T ʪʨʠʛʝʨʲʪ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʜʝʣʠʪʝʣ ʥʘ ʯʝʩʪʦʪʘ (ʌʠʛ.65). 

 

 
 

ʌʠʛ. 65 ɼʝʣʠʪʝʣ ʥʘ ʯʝʩʪʦʪʘ ʩ ʊ ʪʨʠʛʝʨ 

 

 

8.6 ʊʨʠʛʝʨ ʥʘ ʐʤʠʪ 

 

ʊʨʠʛʝʨʲʪ ʥʘ ʐʤʠʪ ʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʝʜʠʥ ʚʭʦʜ ʠ ʝʜʠʥ ʠʟʭʦʜ. 

ʅʝʛʦʚʦʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʝ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘ ʧʣʘʚʥʦ ʠʟʤʝʥʷʱʠ 

ʩʝ ʚʭʦʜʥʠ ʩʠʛʥʘʣʠ ʚ ʧʨʘʚʦʲʛʲʣʥʠ (ʌʠʛ.66). 

 

 
 

ʌʠʛ. 66 ʊʨʠʛʝʨ ʥʘ ʐʤʠʪ ʩ ʧʨʘʚ ʠ ʠʥʚʝʨʪʠʨʘʥ ʠʟʭʦʜ 
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9 ʈʝʛʠʩʪʨʠ 

9.1  ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʈʝʛʠʩʪʲʨʲʪ ʝ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʪʨʠʛʝʨʠ ʩ ʦʙʱ ʪʘʢʪʦʚ ʚʭʦʜ. 

ɺʩʝʢʠ ʪʨʠʛʝʨ ʩʲʭʨʘʥʷʚʘ 1 ʙʠʪ ʠʥʬʦʨʤʘʮʠʷ, ʪ.ʝ. . 8-ʙʠʪʦʚ 

ʨʝʛʠʩʪʲʨ ʩʝ ʩʲʩʪʦʠ ʦʪ 8 ʪʨʠʛʝʨʘ, 16-ʙʠʪʦʚ ʨʝʛʠʩʪʲʨ ʩʝ ʩʲʩʪʦʠ 

ʦʪ 16 ʪʨʠʛʝʨʘ ʠ ʪ.ʥ. ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʧʨʦʩʪʘ 

ʩʭʝʤʘ ʥʘ 4-ʙʠʪʦʚ ʨʝʛʠʩʪʲʨ ʦʪ D ʪʨʠʛʝʨʠ. 

 

 
 

ʌʠʛ. 67 4-ʙʠʪʦʚ ʨʝʛʠʩʪʲʨ 
 

ɼʘʥʥʠʪʝ ʥʘ ʚʭʦʜʦʚʝʪʝ D0÷D3 ʝʜʥʦʚʨʝʤʝʥʥʦ ʩʝ ʧʦʷʚʷʚʘʪ ʚ 

ʠʟʭʦʜʠʪʝ ʧʨʠ ʧʦʷʚʘʪʘ ʥʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ (ʚ ʩʣʫʯʘʷ ʥʘʨʘʩʪʚʘʱ) 

ʥʘ ʪʘʢʪʦʚʠʷ ʚʭʦʜ Clk. 

 

ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʝʜʠʥ ʧʨʦʛʨʘʤʠʩʪ ʨʝʛʠʩʪʲʨʲʪ ʤʦʞʝ ʜʘ ʩʝ 

ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʢʫʪʠʡʢʠ, ʚʩʷʢʘ ʦʪ ʢʦʠʪʦ ʤʦʞʝ 

ʜʘ ʩʲʭʨʘʥʷʚʘ ʝʜʠʥ ʙʠʪ ʠʥʬʦʨʤʘʮʠʷ (ʌʠʛ.68). ɺʩʷʢʘ ʢʫʪʠʡʢʘ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʨʠʛʝʨ. 
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ʌʠʛ. 68 8-ʙʠʪʦʚ ʨʝʛʠʩʪʲʨ - ʘʙʩʪʨʘʢʪʝʥ ʠʟʛʣʝʜ 
 

ʆʩʚʝʥ ʜʘ ʩʲʭʨʘʥʷʚʘʪ ʜʘʥʥʠ, ʨʝʛʠʩʪʨʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʚʲʨʰʚʘʪ 

ʜʝʡʥʦʩʪʠ ʢʘʪʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʠ ʙʨʦʝʥʝ. ʇʲʨʚʠʷʪ 

ʪʠʧ ʨʝʛʠʩʪʨʠ ʩʝ ʥʘʨʠʯʘʪ ʧʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʨʠ, ʘ ʚʪʦʨʠʷʪ 

ʪʠʧ ï ʙʨʦʷʯʥʠ ʨʝʛʠʩʪʨʠ ʠʣʠ ʧʨʦʩʪʦ ʙʨʦʷʯʠ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʯʠʥʘ ʥʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠʪʝ, 

ʧʨʝʤʝʩʪʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ ʤʦʛʘʪ ʜʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʪ ʢʘʪʦ: 

 

Á ʇʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʨʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚʲʚʝʞʜʘʥʝ; 

 

Á ʇʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʨʠ ʩ ʧʘʨʘʣʝʣʥʦ ʚʲʚʝʞʜʘʥʝ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʯʠʥʘ ʥʘ ʠʟʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠʪʝ, ʪʝ ʤʦʛʘʪ 

ʜʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʪ ʢʘʪʦ: 

 

Á ʇʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʨʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠʟʚʝʞʜʘʥʝ; 

 

Á ʇʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʨʠ ʩ ʧʘʨʘʣʝʣʥʦ ʠʟʚʝʞʜʘʥʝ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʩʦʢʘʪʘ ʥʘ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ, ʪʝ 

ʤʦʛʘʪ ʜʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʪ ʢʘʪʦ: 

 

Á ʇʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʨʠ ʥʘʣʷʚʦ; 

 

Á ʇʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʨʠ ʥʘʜʷʩʥʦ; 

 

ʇʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʨʠ, ʢʦʠʪʦ ʦʙʝʜʠʥʷʚʘʪ ʚ ʩʝʙʝ ʩʠ ʚʩʠʯʢʠ 

ʧʦ-ʛʦʨʝ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ, ʩʝ ʥʘʨʠʯʘʪ ʫʥʠʚʝʨʩʘʣʥʠ 

ʧʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʨʠ. 

 

ʉʣʝʜʚʘʱʠʪʝ ʧʦʜʪʦʯʢʠ ʨʘʟʛʣʝʞʜʘʪ ʥʘʢʨʘʪʢʦ ʧʨʝʤʝʩʪʚʘʱʠʪʝ 

ʨʝʛʠʩʪʨʠ. ɹʨʦʷʯʠʪʝ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʚ 11 ɹʨʦʷʯʠ. 

b7 b6 b5 b4 b3 b2 b1 b0 
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9.2  ʇʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʨʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 
 ʚʲʚʝʞʜʘʥʝ 

 

ʌʠʛ.69 ʧʦʢʘʟʚʘ 4-ʙʠʪʦʚ ʧʨʝʤʝʩʪʚʘʱ ʨʝʛʠʩʪʲʨ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚʲʚʝʞʜʘʥʝ, ʠʟʛʨʘʜʝʥ ʩ D ʪʨʠʛʝʨʠ. 

 

 
 

ʌʠʛ. 69 ʇʨʝʤʝʩʪʚʘʱ ʨʝʛʠʩʪʲʨ ʥʘʣʷʚʦ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚʲʚʝʞʜʘʥʝ 
 

ɼʘʥʥʠʪʝ ʩʝ ʚʲʚʝʞʜʘʪ ʯʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠʷ ʚʭʦʜ DIN. ʅʘ 

ʚʩʝʢʠ ʪʘʢʪʦʚ ʠʤʧʫʣʩ ʩʝ ʚʲʚʝʞʜʘ ʩʘʤʦ ʧʦ ʝʜʠʥ ʙʠʪ. ʊʘʙʣ.27 

ʧʦʢʘʟʚʘ ʪʘʙʣʠʮʘʪʘ ʥʘ ʠʩʪʠʥʥʦʩʪ.  

 

ˉ 
ʚʭʦʜʦʚʝ ʠʟʭʦʜʠ 

CLR   DIN ʪʘʢʪ Q0 Q1 Q2 Q3(DOUT) 
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7 1 0   0 1 1 1 

8 1 0   0 0 1 1 

9 1 0   0 0 0 1 

10 1 1   1 0 0 0 

11 1 0   0 1 0 0 

12 1 0   0 0 1 0 

13 1 1   1 0 0 1 

14 1 1   1 1 0 0 

15 1 1   1 1 1 0 

 

ʊʘʙʣ. 27 ʊʘʙʣʠʮʘ ʥʘ ʠʩʪʠʥʥʦʩʪ ʥʘ ʧʨʝʤʝʩʪʚʘʱ ʨʝʛʠʩʪʲʨ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 

ʚʲʚʝʞʜʘʥʝ 
 

ʇʲʨʚʠʷʪ ʨʝʜ ʦʪ ʪʘʙʣʠʮʘʪʘ ʧʦʢʘʟʚʘ ʥʫʣʠʨʘʥʝ ʥʘ ʚʩʠʯʢʠ 

ʪʨʠʛʝʨʠ ʯʨʝʟ ʧʦʜʘʚʘʥʝ ʥʘ ʣʦʛ.0 ʥʘ ʚʭʦʜ CLR  . ɺʪʦʨʠʷʪ ʨʝʜ 

ʧʦʢʘʟʚʘ ʧʦʜʘʚʘʥʝ ʥʘ 1 ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠʷ ʚʭʦʜ. ʇʦʨʘʜʠ 

ʣʠʧʩʘ ʥʘ ʘʢʪʠʚʝʥ ʪʘʢʪʦʚ ʬʨʦʥʪ ʥʘ ʚʭʦʜ Clk ʠʟʭʦʜʠʪʝ ʩʠ 

ʦʩʪʘʚʘʪ ʥʫʣʠʨʘʥʠ. ʇʨʠ ʧʦʩʪʲʧʚʘʥʝ ʥʘ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ 

ʜʘʥʥʠʪʝ ʥʘ ʚʭʦʜʘ DIN ʩʝ ʧʦʷʚʷʚʘʪ ʚ ʠʟʭʦʜʘ Q0 (ʨʝʜ 3). ɸʢʦ 

ʧʨʦʩʣʝʜʠʪʝ ʪʘʙʣʠʮaʪʘ ʧʦ-ʥʘʪʘʪʲʢ, ʱʝ ʚʠʜʠʪʝ, ʯʝ ʧʨʠ ʚʩʝʢʠ 

ʥʘʨʘʩʪʚʘʱ ʪʘʢʪʦʚ ʬʨʦʥʪ ʜʘʥʥʠʪʝ ʥʘ ʚʭʦʜʘ DIN ʩʝ ʧʦʷʚʷʚʘʪ ʥʘ 

ʠʟʭʦʜ Q0, ʜʘʥʥʠʪʝ ʥʘ Q0 ʩʝ ʧʦʷʚʷʚʘʪ ʥʘ Q1, ʪʝʟʠ ʥʘ Q1 ʩʝ 

ʧʦ̫ʚʷʚʘʪ ʥʘ Q2 ʠ ʪ.ʥ., ʪ.ʝ. . ʜʘʥʥʠʪʝ ʩʝ ʧʨʝʤʝʩʪʚʘʪ ʥʘ ʚʩʝʢʠ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 

 

ɸʢʦ ʜʘʥʥʠʪʝ ʩʝ ʚʟʝʤʘʪ ʦʪ ʯʝʪʠʨʠʪʝ ʠʟʭʦʜʘ ʝʜʥʦʚʨʝʤʝʥʥʦ, 

ʨʝʛʠʩʪʲʨʲʪ ʝ ʩ ʧʘʨʘʣʝʣʥʦ ʠʟʚʝʞʜʘʥʝ, ʘ ʘʢʦ ʜʘʥʥʠʪʝ ʩʝ ʚʟʝʤʘʪ 

ʩʘʤʦ ʦʪ ʧʦʩʣʝʜʥʠʷ ʠʟʭʦʜ (Q3), ʨʝʛʠʩʪʲʨʲʪ ʝ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 

ʠʟʚʝʞʜʘʥʝ. 

 

ɻʦʨʥʠʷʪ ʨʝʛʠʩʪʲʨ ʧʨʝʤʝʩʪʚʘ ʜʘʥʥʠʪʝ ʥʘʣʷʚʦ. ɿʘ ʜʘ ʩʝ 

ʧʨʝʚʲʨʥʝ ʚ ʧʨʝʤʝʩʪʚʘʱ ʨʝʛʠʩʪʲʨ ʥʘʜʷʩʥʦ ʝ ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʭʦʜʠʪʝ ʜʘ ʩʝ ʧʨʝʩʚʲʨʞʘʪ ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʚʘʱʘʪʘ 

ʬʠʛʫʨʘ. 
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ʌʠʛ. 70 ʇʨʝʤʝʩʪʚʘʱ ʨʝʛʠʩʪʲʨ ʥʘʜʷʩʥʦ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚʲʚʝʞʜʘʥʝ 
 

ʏʨʝʟ ʜʦʙʘʚʷʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪʠ, 

ʧʨʝʤʝʩʪʚʘʱʠʷʪ ʨʝʛʠʩʪʲʨ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʜʘ ʧʨʝʤʝʩʪʚʘ 

ʥʘʣʷʚʦ ʠʣʠ ʥʘʜʷʩʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʫʧʨʘʚʣʷʚʘʱ ʧʦʩʦʢʘʪʘ 

ʩʠʛʥʘʣ. 

 

 

9.3  ʇʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʨʠ ʩ ʧʘʨʘʣʝʣʥʦ 
 ʚʲʚʝʞʜʘʥʝ 

 

ʌʠʛ.71 ʧʦʢʘʟʚʘ 4-ʙʠʪʦʚ ʧʨʝʤʝʩʪʚʘʱ ʨʝʛʠʩʪʲʨ ʩ ʧʘʨʘʣʝʣʥʦ 

ʚʲʚʝʞʜʘʥʝ, ʠʟʛʨʘʜʝʥ ʩ D ʪʨʠʛʝʨʠ.  ɼʘʥʥʠʪʝ ʩʝ ʟʘʨʝʞʜʘʪ ʯʨʝʟ 

ʧʘʨʘʣʝʣʥʠʪʝ ʚʭʦʜʦʚʝ D3÷D0, ʩʚʲʨʟʘʥʠ ʢʲʤ ʘʩʠʥʭʨʦʥʥʠʪʝ 

ʚʭʦʜʦʚʝ PRE ʠ CLR  .  ʂʦʛʘʪʦ ʨʘʟʨʝʰʘʚʘʱʠʷʪ ʩʠʛʥʘʣ  ʟʘ 

ʧʘʨʘʣʝʣʥʦ ʟʘʨʝʞʜʘʥʝ PL ʝ 1, ʜʘʥʥʠʪʝ ʥʘ ʚʭʦʜʦʚʝʪʝ D3÷D0 ʩʝ 

ʟʘʨʝʞʜʘʪ ʚ ʧʨʝʤʝʩʪʚʘʱʠʷ ʨʝʛʠʩʪʲʨ. ɸʢʦ ʜʘʥʥʠʪʝ ʩʝ ʚʟʝʤʘʪ 

ʦʪ ʯʝʪʠʨʠʪʝ ʠʟʭʦʜʘ ʝʜʥʦʚʨʝʤʝʥʥʦ, ʨʝʛʠʩʪʲʨʲʪ ʝ ʩ ʧʘʨʘʣʝʣʥʦ 

ʠʟʚʝʞʜʘʥʝ, ʘ ʘʢʦ ʜʘʥʥʠʪʝ ʩʝ ʚʟʝʤʘʪ ʩʘʤʦ ʦʪ ʧʦʩʣʝʜʥʠʷ ʠʟʭʦʜ 

(Q3), ʨʝʛʠʩʪʲʨʲʪ ʝ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠʟʚʝʞʜʘʥʝ. 
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ʌʠʛ. 71 ʇʨʝʤʝʩʪʚʘʱ ʨʝʛʠʩʪʲʨ ʥʘʣʷʚʦ ʩ ʧʘʨʘʣʝʣʥʦ ʚʲʚʝʞʜʘʥʝ 
 

ʇʨʝʤʝʩʪʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ ʩ ʧʘʨʘʣʝʣʥʦ ʚʲʚʝʞʜʘʥʝ/ʠʟʚʝʞʜʘʥʝ 

ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚʲʚʝʞʜʘʥʝ/ʠʟʚʝʞʜʘʥʝ ʥʘʤʠʨʘʪ ʰʠʨʦʢʦ 

ʧʨʠʣʦʞʝʥʠʝ ʚ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʝʨʠʡʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 

ʠʥʪʝʨʬʝʡʩʠ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. ʊʠʧʠʯʥʦ ʜʘʥʥʠʪʝ ʩ 

ʛʦʣʝʤʠʥʘ ʝʜʠʥ ʙʘʡʪ ʩʝ ʟʘʨʝʞʜʘʪ ʧʘʨʘʣʝʣʥʦ ʚ ʧʨʝʤʝʩʪʚʘʱ 

ʨʝʛʠʩʪʲʨ ʠ ʩʣʝʜ ʪʦʚʘ ʥʘ ʚʩʝʢʠ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʪʘʢʪʦʚʠʷ 

ʩʠʛʥʘʣ ʜʘʥʥʠʪʝ ʩʝ ʠʟʧʨʘʱʘʪ ʙʠʪ ʧʦ ʙʠʪ (ʩʝʨʠʡʥʦ) ʧʦ ʣʠʥʠʷʪʘ 

ʟʘ ʜʘʥʥʠ. ʇʨʠ ʯʝʪʝʥʝ ʜʘʥʥʠʪʝ ʧʦʩʪʲʧʚʘʪ ʧʦ ʣʠʥʠʷʪʘ ʟʘ ʜʘʥʥʠ 

ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠʷ ʚʭʦʜ, ʘ ʦʪ ʪʘʤ ʥʘ ʚʩʝʢʠ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ 

ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʜʘʥʥʠʪʝ ʩʝ ʟʘʨʝʞʜʘʪ ʚ ʧʨʝʤʝʩʪʚʘʱʠʷ 

ʨʝʛʠʩʪʲʨ. ɺ 17.2.9 ʂʦʤʫʥʠʢʘʮʠʦʥʥʠ ʠʥʪʝʨʬʝʡʩʠ ʱʝ 

ʥʘʤʝʨʠʪʝ ʦʙʦʙʱʝʥʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʩʝʨʠʝʥ 

ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʠʥʪʝʨʬʝʡʩ, ʠʟʛʨʘʜʝʥ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʧʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʨʠ. 
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10 ɹʨʦʷʯʠ  

10.1  ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ɹʨʦʷʯʲʪ ʝ ʨʝʛʠʩʪʲʨ, ʢʦʡʪʦ ʙʨʦʠ ʠʤʧʫʣʩʠ. ʆʩʚʝʥ ʪʦʚʘ 

ʙʨʦʷʯʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʥʝ ʪʦʣʢʦʚʘ ʦʯʝʚʠʜʥʠ ʬʫʥʢʮʠʠ, 

ʥʘʧʨʠʤʝʨ ʜʝʣʝʥʝ ʥʘ ʯʝʩʪʦʪʘ. ʆʩʥʦʚʥʠʪʝ ʛʨʘʜʠʚʥʠ ʝʣʝʤʝʥʪʠ 

ʥʘ ʙʨʦʷʯʠʪʝ ʩʘ ʪʨʠʛʝʨʠʪʝ.  

 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʯʠʥʘ ʥʘ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʪʨʠʛʝʨʠʪʝ 

ʙʨʦʷʯʠʪʝ ʩʝ ʜʝʣʷʪ ʥʘ: 

 

Á ʘʩʠʥʭʨʦʥʥʠ; 

 

Á ʩʠʥʭʨʦʥʥʠ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʩʦʢʘʪʘ ʥʘ ʙʨʦʝʥʝ ʙʨʦʷʯʠʪʝ ʩʝ ʜʝʣʷʪ ʥʘ: 

 

Á ʧʨʘʚʠ;  

 

Á ʦʙʨʘʪʥʠ (ʠʟʚʘʞʜʘʱʠ). 

 

ɹʨʦʷʪ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʩʲʩʪʦʷʥʠʷ, ʧʨʝʟ ʢʦʠʪʦ ʧʨʝʤʠʥʘʚʘ ʝʜʠʥ 

ʙʨʦʷʯ, ʩʝ ʥʘʨʠʯʘ ʤʦʜʫʣ ʥʘ ʙʨʦʷʯʘ. 

 

ʉʣʝʜʚʘʱʠʪʝ ʧʦʜʪʦʯʢʠ ʨʘʟʛʣʝʞʜʘʪ ʥʘʢʨʘʪʢʦ ʙʨʦʷʯʠʪʝ. 

 

 

10.2  ɸʩʠʥʭʨʦʥʥʠ ʙʨʦʷʯʠ 

 

ʅʘ ʩʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʝ ʧʦʢʘʟʘʥ 8-ʙʠʪʦʚ ʘʩʠʥʭʨʦʥʝʥ ʧʨʘʚ 

ʙʨʦʷʯ ʦʪ JK ʪʨʠʛʝʨʠ. ɺʩʠʯʢʠ ʪʨʠʛʝʨʠ ʨʘʙʦʪʷʪ ʚ ʨʝʞʠʤ ʥʘ 

ʧʨʝʚʢʣʶʯʚʘʥʝ (J ʠ K ʚʭʦʜʦʚʝʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʢʲʤ ʣʦʛ.1). 

ʊʘʢʪʦʚʠʷʪ ʩʠʛʥʘʣ ʩʝ ʧʦʜʘʚʘ ʩʘʤʦ ʥʘ ʪʘʢʪʦʚʠʷ ʚʭʦʜ ʥʘ ʪʨʠʛʝʨ 

0 (ʧʲʨʚʠʷʪ ʦʪʛʦʨʝ ʥʘʜʦʣʫ). Q ʠʟʭʦʜʲʪ ʥʘ ʚʩʝʢʠ ʪʨʠʛʝʨ ʝ 

ʩʚʲʨʟʘʥ ʢʲʤ ʪʘʢʪʦʚʠʷ ʚʭʦʜ ʥʘ ʩʣʝʜʚʘʱʠʷ ʪʨʠʛʝʨ. 
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ʌʠʛ. 72 8-ʙʠʪʦʚ ʘʩʠʥʭʨʦʥʝʥ ʙʨʦʷʯ 

ˉ 

ʪʘʢʪʦʚ 

ʬʨʦʥʪ 

7 6 5 4 3 2 1 0 

0 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 

2 0 0 0 0 0 0 1 0 

3 0 0 0 0 0 0 1 1 

4 0 0 0 0 0 1 0 0 

5 0 0 0 0 0 1 0 1 

6 0 0 0 0 0 1 1 0 

7 0 0 0 0 0 1 1 1 

8 0 0 0 0 1 0 0 0 

9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 

11 0 0 0 0 1 0 1 1 

12 0 0 0 0 1 1 0 0 

13 0 0 0 0 1 1 0 1 

14 0 0 0 0 1 1 1 0 

15 0 0 0 0 1 1 1 1 

é         

é         

é         

é         

é         

é         

é         

é         

é         

é         

254 1 1 1 1 1 1 1 0 

255 1 1 1 1 1 1 1 1 

256 0 0 0 0 0 0 0 0 
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ʊʨʠʛʝʨʠʪʝ ʩʝ ʧʨʝʚʢʣʶʯʚʘʪ ʧʦ ʦʪʨʠʮʘʪʝʣʥʠʷ ʬʨʦʥʪ ʥʘ 

ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ. ʅʝʢʘ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʝ ʚʩʠʯʢʠ ʪʨʠʛʝʨʠ ʩʘ 

ʥʫʣʠʨʘʥʠ (ʩ ʧʦʤʦʱʪʘ ʥʘ ʘʩʠʥʭʨʦʥʥʠʪʝ ʚʭʦʜʦʚʝ CLR  ). ʇʨʠ 

ʧʦʩʪʲʧʚʘʥʝ ʥʘ ʧʲʨʚʠʷ ʦʪʨʠʮʘʪʝʣʝʥ ʬʨʦʥʪ ʥʘ ʪʘʢʪʦʚʠʷ 

ʩʠʛʥʘʣ, Q ʠʟʭʦʜʲʪ ʥʘ ʪʨʠʛʝʨ 0 ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ 1. ʀʟʭʦʜʠʪʝ 

ʥʘ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʪʨʠʛʝʨʠ ʥʝ ʩʝ ʧʨʦʤʝʥʷʪ (ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʙʨʦʷʯʘ ʝ 00000001 ï 1 ʜʝʩʝʪʠʯʥʦ). ʇʨʠ ʧʦʩʪʲʧʚʘʥʝ ʥʘ ʚʪʦʨʠʷ 

ʦʪʨʠʮʘʪʝʣʝʥ ʬʨʦʥʪ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ, Q ʠʟʭʦʜʲʪ ʥʘ ʪʨʠʛʝʨ 

0 ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ 0, ʪ.ʝ. . ʥʘ ʪʘʢʪʦʚʠʷ ʚʭʦʜ ʥʘ ʪʨʠʛʝʨ 1 ʩʝ 

ʧʦʣʫʯʘʚʘ ʦʪʨʠʮʘʪʝʣʝʥ ʬʨʦʥʪ, ʢʦʝʪʦ ʧʨʝʚʢʣʶʯʚʘ ʪʨʠʛʝʨ 1 ʚ 1 

(ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʙʨʦʷʯʘ ʩʪʘʚʘ 00000010 ï 2 ʜʝʩʝʪʠʯʥʦ). ʇʨʠ 

ʧʦʩʪʲʧʚʘʥʝ ʥʘ ʪʨʝʪʠʷ ʦʪʨʠʮʘʪʝʣʝʥ ʬʨʦʥʪ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ, 

Q ʠʟʭʦʜʲʪ ʥʘ ʪʨʠʛʝʨ 0 ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ 1. ʀʟʭʦʜʲʪ ʥʘ ʪʨʠʛʝʨ 

1 ʥʝ ʩʝ ʠʟʤʝʥʷ ʧʦʨʘʜʠ ʣʠʧʩʘʪʘ ʥʘ ʦʪʨʠʮʘʪʝʣʝʥ ʬʨʦʥʪ ʥʘ 

ʪʘʢʪʦʚʠʷ ʤʫ ʚʭʦʜ (ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʙʨʦʷʯʘ ʩʪʘʚʘ 00000011 ï 3 

ʜʝʩʝʪʠʯʥʦ). ʇʨʠ ʧʦʩʪʲʧʚʘʥʝ ʥʘ ʯʝʪʚʲʨʪʠʷ ʦʪʨʠʮʘʪʝʣʝʥ 

ʬʨʦʥʪ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ, Q ʠʟʭʦʜʲʪ ʥʘ ʪʨʠʛʝʨ 0 ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʚ 0. ʊʦʚʘ ʚʦʜʠ ʜʦ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʪʨʠʛʝʨ 1 ʚ 0, 

ʢʦʝʪʦ ʧʲʢ ʚʦʜʠ ʜʦ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʪʨʠʛʝʨ 2 ʚ 1 ((ʩʪʦʡʥʦʩʪʪʘ 

ʥʘ ʙʨʦʷʯʘ ʩʪʘʚʘ 00000100 ï 4 ʜʝʩʝʪʠʯʥʦ). ʊʦʟʠ ʧʨʦʮʝʩ 

ʧʨʦʜʲʣʞʘʚʘ, ʜʦʢʘʪʦ ʙʨʦʷʯʲʪ ʜʦʩʪʠʛʥʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʠ 

ʩʪʦʡʥʦʩʪ 255 (ʚʩʠʯʢʠ Q ʠʟʭʦʜʠ ʩʘ ʚ 1 Ÿ 11111111). ʇʨʠ 

ʧʦʩʪʲʧʚʘʥʝ ʥʘ 256-ʷ ʦʪʨʠʮʘʪʝʣʝʥ ʬʨʦʥʪ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ, 

ʠʟʭʦʜʲʪ ʥʘ ʪʨʠʛʝʨ 0 ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ 0, ʢʦʝʪʦ ʚʦʜʠ ʜʦ 

ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʠʟʭʦʜʘ ʥʘ ʪʨʠʛʝʨ 1 ʚ 0 ʠ ʪ.ʥ., ʜʦʢʘʪʦ ʚʩʠʯʢʠ 

ʪʨʠʛʝʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘʪ ʚ 0 (ʙʨʦʷʯʲʪ ʩʝ 

ʥʫʣʠʨʘ Ÿ 00000000). ʆʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʧʨʦʮʝʩʠ ʩʘ 

ʠʣʶʩʪʨʠʨʘʥʠ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ. ɿʘʙʝʣʝʞʝʪʝ, ʯʝ 

ʩʠʛʥʘʣʲʪ ʥʘ ʠʟʭʦʜ Q0 ʝ ʩ ʜʚʦʡʥʦ ʧʦ-ʥʠʩʢʘ ʯʝʩʪʦʪʘ ʦʪ ʪʘʟʠ ʥʘ 

ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ, ʩʠʛʥʘʣʲʪ ʥʘ ʠʟʭʦʜ Q1 ʝ ʩ ʯʝʪʠʨʠ ʧʲʪʠ ʧʦ-

ʥʠʩʢʘ ʯʝʩʪʦʪʘ ʦʪ ʪʘʟʠ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʠ ʪ.ʥ., ʪ.ʝ. . ʙʨʦʷʯʲʪ 

ʨʘʙʦʪʠ ʢʘʪʦ ʜʝʣʠʪʝʣ ʥʘ ʯʝʩʪʦʪʘ ʩ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʜʝʣʝʥʝ 2, 

4, 8, 16, 32, 64, 128 ʠ 256. 

 

ɸʩʠʥʭʨʦʥʥʠʪʝ ʙʨʦʷʯʠ ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ ʙʨʦʷʯʠ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʝʥ ʧʨʝʥʦʩ, ʪʲʡ ʢʘʪʦ ʚʩʝʢʠ ʪʨʠʛʝʨ ʧʨʝʚʢʣʶʯʚʘ  
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ʌʠʛ. 73 8-ʙʠʪʦʚ ʘʩʠʥʭʨʦʥʝʥ ʙʨʦʷʯ - ʚʨʝʤʝʜʠʘʛʨʘʤʘ 
 

ʩʣʝʜʚʘʱʠʷ, ʢʦʡʪʦ ʧʲʢ ʧʨʝʚʢʣʶʯʚʘ ʧʦ-ʩʣʝʜʚʘʱʠʷ ʠ ʪ.ʥ. 

ʇʨʝʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʝʜʠʥ ʪʨʠʛʝʨ ʦʪʥʝʤʘ ʠʟʚʝʩʪʥʦ ʚʨʝʤʝ. 

ʊʦʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʙʣʝʤ ʧʨʠ ʚʠʩʦʢʠ ʯʝʩʪʦʪʠ ʥʘ ʪʘʢʪʦʚʠʷ 

ʩʠʛʥʘʣ. 

 

ɸʢʦ ʧʨʦʤʝʥʠʪʝ ʩʭʝʤʘʪʘ ʥʘ ʙʨʦʷʯʘ ʦʪ ʌʠʛ.62, ʪʘʢʘ ʯʝ 

ʩʚʲʨʞʝʪʝ Q   ʠʟʭʦʜʘ ʥʘ ʚʩʝʢʠ ʪʨʠʛʝʨ ʢʲʤ ʪʘʢʪʦʚʠʷ ʚʭʦʜ ʥʘ 

ʩʣʝʜʚʘʱʠʷ, ʱʝ ʧʦʣʫʯʠʪʝ ʦʙʨʘʪʝʥ (ʠʟʚʘʞʜʘʱ) ʙʨʦʷʯ. 

 

 

10.3  ʉʠʥʭʨʦʥʥʠ ʙʨʦʷʯʠ 

 

ʇʨʠ ʩʠʥʭʨʦʥʥʠʪʝ ʙʨʦʷʯʠ ʚʩʠʯʢʠ ʪʨʠʛʝʨʠ ʩʝ ʧʨʝʚʢʣʶʯʚʘʪ 

ʝʜʥʦʚʨʝʤʝʥʥʦ (ʩʠʥʭʨʦʥʥʦ) ʧʨʠ ʧʦʩʪʲʧʚʘʥʝʪʦ ʥʘ ʘʢʪʠʚʝʥ 

ʬʨʦʥʪ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ. ʌʠʛ.74 ʧʦʢʘʟʚʘ 4-ʙʠʪʦʚ ʧʨʘʚ 

ʩʠʥʭʨʦʥʝʥ ʙʨʦʷʯ ʠ ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ. ɿʘʙʝʣʝʞʝʪʝ, 

ʯʝ ʪʘʢʪʦʚʠʪʝ ʚʭʦʜʦʚʝ ʥʘ ʚʩʠʯʢʠ ʪʨʠʛʝʨʠ ʩʘ ʩʚʲʨʟʘʥʠ ʟʘʝʜʥʦ. 

ʅʷʤʘ ʜʘ ʨʘʟʛʣʝʞʜʘʤ ʧʦʜʨʦʙʥʦ ʢʘʢ ʨʘʙʦʪʠ ʪʦʟʠ ʙʨʦʷʯ. 

ɺʘʞʥʦʪʦ ʝ ʜʘ ʟʥʘʝʪʝ, ʯʝ ʥʘ ʚʩʝʢʠ ʦʪʨʠʮʘʪʝʣʝʥ ʬʨʦʥʪ ʥʘ 

ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʙʨʦʷʯʲʪ ʩʝ ʫʚʝʣʠʯʘʚʘ ʩ 1. 
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ʌʠʛ. 74 4-ʙʠʪʦʚ ʩʠʥʭʨʦʥʝʥ ʙʨʦʷʯ 

 

ɹʨʦʷʯʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʟʘ ʠʟʛʨʘʞʜʘʥʝ 

ʥʘ ʪʘʡʤʝʨʥʠ ʤʦʜʫʣʠ ʩ ʥʘʡ-ʨʘʟʥʦʦʙʨʘʟʥʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ. 

ˉ ʪʘʢʪʦʚ ʬʨʦʥʪ 3 2 1 0 

0 0 0 0 0 

1 0 0 0 1 

2 0 0 1 0 

3 0 0 1 1 

4 0 1 0 0 

5 0 1 0 1 

6 0 1 1 0 

7 0 1 1 1 

8 1 0 0 0 

9 1 0 0 1 

10 1 0 1 0 

11 1 0 1 1 

12 1 1 0 0 

13 1 1 0 1 

14 1 1 1 0 

15 1 1 1 1 

16 0 0 0 0 
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ɺ 17.2.2 ʊʘʡʤʝʨʠ, 17.2.3 ʐʀʄ, 17.2.4 ʉʨʘʚʥʝʥʠʝ , 17.2.5 

ʇʨʠʭʚʘʱʘʥʝ ʠ 17.2.6 ʉʪʨʘʞʝʚʠ ʪʘʡʤʝʨ ʱʝ ʥʘʫʯʠʪʝ ʧʦʚʝʯʝ ʟʘ 

ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʙʨʦʷʯʠʪʝ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. 
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11 ʐʠʬʨʘʪʦʨʠ ʠ ʜʝʰʠʬʨʘʪʦʨʠ 
 

ʐʠʬʨʘʪʦʨʲʪ (Enoder) ʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʝʪʦ ʧʨʝʦʙʨʘʟʫʚʘ 

ʝʜʠʥʠʯʝʥ ʩʠʛʥʘʣ ʥʘ ʝʜʠʥ ʦʪ ʚʭʦʜʦʚʝʪʝ ʩʠ ʚ n-ʙʠʪʦʚ ʜʚʦʠʯʝʥ 

ʢʦʜ. ʌʠʛ.75 ʧʦʢʘʟʚʘ ʦʙʦʟʥʘʯʘʚʘʥʝʪʦ ʥʘ ʰʠʬʨʘʪʦʨ ʩ 10 ʚʭʦʜʘ 

ʠ 4 ʠʟʭʦʜʘ ʠ ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ. 

 

 
 

ʌʠʛ. 75 ʐʠʬʨʘʪʦʨ 10ʭ4 
 

ʇʨʠ ʧʦʜʘʚʘʥʝ ʥʘ ʣʦʛ.1 ʥʘ ʜʘʜʝʥ ʚʭʦʜ ʥʘ ʠʟʭʦʜʘ ʩʝ ʧʦʣʫʯʘʚʘ 

ʜʚʦʠʯʥʠʷ ʢʦʜ, ʦʪʛʦʚʘʨʷʱ ʥʘ ʥʦʤʝʨʘ ʥʘ ʚʭʦʜʘ. ʅʘʧʨʠʤʝʨ ʘʢʦ 

ʥʘ ʚʭʦʜ I0 (ʚʭʦʜ ʩ ʥʦʤʝʨ ʥʫʣʘ) ʩʝ ʧʦʜʘʜʝ ʣʦʛ.1, ʥʘ ʠʟʭʦʜʘ ʩʝ 

ʧʦʣʫʯʘʚʘ 00002 (0 ʜʝʩʝʪʠʯʥʦ), ʠʣʠ ʘʢʦ ʥʘ ʚʭʦʜ I8 (ʚʭʦʜ ʩ 

ʥʦʤʝʨ ʦʩʝʤ) ʩʝ ʧʦʜʘʜʝ ʣʦʛ.1, ʥʘ ʠʟʭʦʜʘ ʩʝ ʧʦʣʫʯʘʚʘ 10002 (8 

ʜʝʩʝʪʠʯʥʦ). ʇʦʢʘʟʘʥʠʷʪ ʰʠʬʨʘʪʦʨ ʩʝ ʥʘʨʠʯʘ ʦʱʝ 

ʧʨʠʦʨʠʪʝʪʝʥ ʰʠʬʨʘʪʦʨ, ʪʲʡ ʢʘʪʦ ʚʩʝʢʠ ʚʭʦʜ ʩʠ ʠʤʘ 

ʧʨʠʦʨʠʪʝʪ. ʂʦʣʢʦʪʦ ʝ ʧʦ-ʛʦʣʷʤ ʥʦʤʝʨʘ ʥʘ ʚʭʦʜʘ, ʪʦʣʢʦʚʘ ʧʦ-

ʚʠʩʦʢ ʧʨʠʦʨʠʪʝʪ ʠʤʘ ʪʦʡ. ʇʨʠʦʨʠʪʝʪʲʪ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʩʣʫʯʘʡ, 

ʯʝ ʥʷʢʦʣʢʦ ʚʭʦʜʘ ʩʝ ʘʢʪʠʚʠʨʘʪ ʝʜʥʦʚʨʝʤʝʥʥʦ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ 

ʩʘʤʦ ʚʭʦʜʲʪ ʩ ʥʘʡ-ʚʠʩʦʢ ʧʨʠʦʨʠʪʝʪ ʩʘ ʚʟʝʤʘ ʧʦʜ ʚʥʠʤʘʥʠʝ. 

ʅʘʧʨʠʤʝʨ ʘʢʦ ʥʘ ʚʭʦʜʦʚʝ I0 ʠ I8 ʩʝ ʧʦʜʘʚʘ ʝʜʥʦʚʨʝʤʝʥʥʦ 

ʣʦʛ.1, ʥʘ ʠʟʭʦʜʘ ʩʝ ʧʦʣʫʯʘʚʘ 10002 (8 ʜʝʩʝʪʠʯʥʦ), ʪ.ʝ. . 

ʝʜʠʥʠʮʘʪʘ ʥʘ ʚʭʦʜ I0 ʩʝ ʠʛʥʦʨʠʨʘ.  ʊʲʡ ʢʘʪʦ ʩʭʝʤʘʪʘ ʥʘ 

ʧʨʠʦʨʠʪʝʪʥʠʷ ʰʠʬʨʘʪʦʨ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʩʣʦʞʥʘ ʪʷ ʥʷʤʘ ʜʘ 

ʙʲʜʝ ʧʨʝʜʩʪʘʚʝʥʘ ʪʫʢ. 

 

 

 

 

ɽncoder 

 

I0 
I1 
I2 
I3 
I4 
I5 
I6 
I7 
I8 
I9 

Y0 
Y1 
Y2 
Y3 

ʚʭʦʜʦʚʝ ʠʟʭʦʜʠ 

I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 Y3 Y2 Y1 Y0 

0 0 0 0 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 0 0 0 0 1 ʭ 0 0 0 1 

0 0 0 0 0 0 0 1 ʭ ʭ 0 0 1 0 

0 0 0 0 0 0 1 ʭ ʭ ʭ 0 0 1 1 

0 0 0 0 0 1 ʭ ʭ ʭ ʭ 0 1 0 0 

0 0 0 0 1 ʭ ʭ ʭ ʭ ʭ 0 1 0 1 

0 0 0 1 ʭ ʭ ʭ ʭ ʭ ʭ 0 1 1 0 

0 0 1 ʭ ʭ ʭ ʭ ʭ ʭ ʭ 0 1 1 1 

0 1 ʭ ʭ ʭ ʭ ʭ ʭ ʭ ʭ 1 0 0 0 

1 ʭ ʭ ʭ ʭ ʭ ʭ ʭ ʭ ʭ 1 0 0 1 
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ɼʝʰʠʬʨʘʪʦʨʲʪ (Decoder) ʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʝʪʦ ʨʘʙʦʪʠ 

ʦʙʨʘʪʥʦ ʥʘ ʰʠʬʨʘʪʦʨʘ, ʪ.ʝ. . ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʜʚʦʠʯʥʘ ʩʪʦʡʥʦʩʪ 

ʥʘ ʚʭʦʜʘ ʚʦʜʠ ʜʦ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥ ʠʟʭʦʜ. ʌʠʛ.76 

ʧʦʢʘʟʚʘ ʦʙʦʟʥʘʯʘʚʘʥʝʪʦ ʥʘ ʜʝʰʠʬʨʘʪʦʨ ʩ 4 ʚʭʦʜʘ ʠ 10 

ʠʟʭʦʜʘ ʠ ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ. 

 

 
 

ʌʠʛ. 76 ɼʝʰʠʬʨʘʪʦʨ 4ʭ10 

 

ʇʦʜʘʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪ 00002 (0 ʜʝʩʝʪʠʯʥʦ) ʥʘ ʚʭʦʜʘ ʚʦʜʠ ʜʦ 

ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʠʟʭʦʜ Y0, ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʩʪʦʡʥʦʩʪ 10002 (8 

ʜʝʩʝʪʠʯʥʦ) ʚʦʜʠ ʜʦ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʠʟʭʦʜ Y8 ʠ ʪ.ʥ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Decoder 
 

I0 
I1 
I2 
I3 

Y0 
Y1 
Y2 
Y3 

ʚʭʦʜʦʚʝ ʠʟʭʦʜʠ 

Y3 Y2 Y1 Y0 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 1 

0 0 0 1 0 0 0 0 0 0 0 0 1 0 

0 0 1 0 0 0 0 0 0 0 0 1 0 0 

0 0 1 1 0 0 0 0 0 0 1 0 0 0 

0 1 0 0 0 0 0 0 0 1 0 0 0 0 

0 1 0 1 0 0 0 0 1 0 0 0 0 0 

0 1 1 0 0 0 0 1 0 0 0 0 0 0 

0 1 1 1 0 0 1 0 0 0 0 0 0 0 

1 0 0 0 0 1 0 0 0 0 0 0 0 0 

1 0 0 1 1 0 0 0 0 0 0 0 0 0 

 

Y4 
Y5 
Y6 
Y7 
Y8 
Y9 
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12 ʄʫʣʪʠʧʣʝʢʩʦʨʠ ʠ ʜʝʤʫʣʪʠʧʣʝʢʩʦʨʠ 

 

ʄʫʣʪʠʧʣʝʢʩʦʨʲʪ ʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʥʷʢʦʣʢʦ ʚʭʦʜʘ ʟʘ ʜʘʥʥʠ ʠ 

ʝʜʠʥ ʠʟʭʦʜ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʩʝʣʝʢʪʦʨʥʠ ʚʭʦʜʦʚʝ ʩʝ ʠʟʙʠʨʘ ʢʦʡ 

ʦʪ ʚʭʦʜʦʚʝʪʝ ʟʘ ʜʘʥʥʠ ʜʘ ʩʝ ʧʦʜʘʜʝ ʥʘ ʠʟʭʦʜʘ, ʪ.ʝ. . 

ʤʫʣʪʠʧʣʝʢʩʦʨʲʪ ʝ ʤʥʦʛʦʚʭʦʜʦʚ ʮʠʬʨʦʚ ʢʣʶʯ. ʌʠʛ.77 

ʧʦʢʘʟʚʘ ʘʙʩʪʨʘʢʪʝʥ ʠʟʛʣʝʜ ʥʘ ʤʫʣʪʠʧʣʝʢʩʦʨ ʩ ʜʚʘ ʚʭʦʜʘ. ɺ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʝʣʝʢʪʦʨʥʠʷ ʚʭʦʜ S ʠʟʭʦʜʲʪ Y ʝ ʩʚʲʨʟʘʥ ʩ 

ʚʭʦʜ I0 (S = 0) ʠʣʠ I1 (S = 1). 

 

 
 

ʌʠʛ. 77 ʄʫʣʪʠʧʣʝʢʩʦʨ ʩ ʜʚʘ ʚʭʦʜʘ 
 

ʄʫʣʪʠʧʣʝʢʩʦʨ ʩ ʜʚʘ ʚʭʦʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʘʣʠʟʠʨʘʥ ʢʘʢʪʦ ʝ 

ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ. 

 

 
 

ʌʠʛ. 78 ʈʝʘʣʠʟʘʮʠʷ ʥʘ ʤʫʣʪʠʧʣʝʢʩʦʨ ʩ ʜʚʘ ʚʭʦʜʘ 
 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʩʠʤʚʦʣʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝʪʦ ʥʘ 

ʤʫʣʪʠʧʣʝʢʩʦʨ ʠ ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ. ʉʝʣʝʢʪʦʨʥʠʪʝ 

ʚʭʦʜʦʚʝ S0÷ Sm ʦʧʨʝʜʝʣʷʪ ʢʦʡ ʦʪ ʚʭʦʜʦʚʝʪʝ I0÷ In, ʱʝ ʩʝ ʧʦʜʘ- 

S Y 

0 I0 

1 I1 

 

I0 

I1 

Y 

S 

I0 

I1 

S 

Y 

S = 0 

S = 1 
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ʌʠʛ. 79 ʄʫʣʪʠʧʣʝʢʩʦʨ 
 

ʜʝ ʥʘ ʠʟʭʦʜʘ Y. 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʦʧʠʩʚʘ ʧʨʠʤʝʨʥʘ ʫʧʦʪʨʝʙʘ ʥʘ 

ʤʫʣʪʠʧʣʝʢʩʦʨ. 

 

 
 

ʌʠʛ. 80 ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʤʫʣʪʠʧʣʝʢʩʦʨ 

 

ʌʠʛ.80 ʧʨʝʜʩʪʘʚʣʷʚʘ ʜʝʣʠʪʝʣ ʥʘ ʯʝʩʪʦʪʘ, ʯʠʡʪʦ ʠʟʭʦʜʠ ʩʘ 

ʩʚʲʨʟʘʥʠ ʢʲʤ ʤʫʣʪʠʧʣʝʢʩʦʨ. ʉ ʥʝʛʦʚʘ ʧʦʤʦʱ ʩʝ ʠʟʙʠʨʘ ʢʦʡ 

ʠʟʭʦʜ ʥʘ ʜʝʣʠʪʝʣʷ ʜʘ ʩʝ ʧʦʜʘʜʝ ʥʘ ʠʟʭʦʜʘ Y. 

ʊ Q 

Q  

Clk 

T Q 

Q  

Clk 

T Q 

Q  

Clk FIN 

FIN/2 FIN/4 

T = 1 

 

MUX  

FIN/8 

Y 

S0 

S1 
S1 S0 Y 

0 0 FIN 

0 1 FIN/2 

1 0 FIN/4 

1 1 FIN/8 

 

 

M 

U 

X 

I0 
I1 

Y 

S0 

ʉʝʣʝʢʪʦʨʥʠ ʚʭʦʜʦʚʝ ʀʟʭʦʜ 

Sm é S1 S0 Y 

0 0 0 0 I0 

0 0 0 1 I1 

0 0 1 0 I2 

0 0 1 1 I3 

é é é é é 

1 1 1 1 In 

 

I2 

In 

S1 Sm 

I3 
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ɼʝʤʫʣʪʠʧʣʝʢʩʦʨʲʪ ʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʝʜʠʥ ʚʭʦʜ ʟʘ ʜʘʥʥʠ ʠ 

ʥʷʢʦʣʢʦ ʠʟʭʦʜʘ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʩʝʣʝʢʪʦʨʥʠ ʚʭʦʜʦʚʝ ʩʝ ʠʟʙʠʨʘ 

ʥʘ ʢʦʡ ʦʪ ʠʟʭʦʜʠʪʝ ʜʘ ʩʝ ʧʦʜʘʜʝ ʚʭʦʜʘ ʟʘ ʜʘʥʥʠ, ʪ.ʝ. . 

ʜʝʤʫʣʪʠʧʣʝʢʩʦʨʲʪ ʝ ʤʥʦʛʦʠʟʭʦʜʝʥ ʮʠʬʨʦʚ ʢʣʶʯ. ʌʠʛ.81 

ʧʦʢʘʟʚʘ ʘʙʩʪʨʘʢʪʝʥ ʠʟʛʣʝʜ ʥʘ ʜʝʤʫʣʪʠʧʣʝʢʩʦʨ ʩ ʜʚʘ ʠʟʭʦʜʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʝʣʝʢʪʦʨʥʠʷ ʚʭʦʜ S ʚʭʦʜʲʪ I ʝ ʩʚʲʨʟʘʥ ʩ 

ʠʟʭʦʜ Y0 (S = 0) ʠʣʠ Y1 (S = 1). 

 

 
 

ʌʠʛ. 81 ɼʝʤʫʣʪʠʧʣʝʢʩʦʨ ʩ ʜʚʘ ʠʟʭʦʜʘ 
 

ɼʝʤʫʣʪʠʧʣʝʢʩʦʨ ʩ ʜʚʘ ʠʟʭʦʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʘʣʠʟʠʨʘʥ 

ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ. 

 

 
 

ʌʠʛ. 82 ʈʝʘʣʠʟʘʮʠʷ ʥʘ ʜʝʤʫʣʪʠʧʣʝʢʩʦʨ ʩ ʜʚʘ ʠʟʭʦʜʘ 
 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʩʠʤʚʦʣʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝʪʦ ʥʘ 

ʜʝʤʫʣʪʠʧʣʝʢʩʦʨ ʠ ʪʘʙʣʠʮʘʪʘ ʤʫ ʥʘ ʠʩʪʠʥʥʦʩʪ. ʉʝʣʝʢʪʦʨʥʠʪʝ 

ʚʭʦʜʦʚʝ S0÷ Sm ʦʧʨʝʜʝʣʷʪ ʥʘ ʢʦʡ ʦʪ ʠʟʭʦʜʠʪʝ Y0÷ Yn ʱʝ ʩʝ 

ʧʦʜʘʜʝ ʚʭʦʜʘ I. 
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S Y0 Y1 
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ʌʠʛ. 83 ɼʝʤʫʣʪʠʧʣʝʢʩʦʨ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʝʣʝʢʪʦʨʥʠ ʚʭʦʜʦʚʝ ʀʟʭʦʜʠ 

Sm é S1 S0 Yn é Y3 Y2 Y1 Y0 

0 0 0 0 0 0 0 0 0 I  

0 0 0 1 0 0 0 0 I  0 

0 0 1 0 0 0 0 I  0 0 

0 0 1 1 0 0 I  0 0 0 

é é é é é é é é   

1  1 1 I  0 0 0 0 0 
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13 ɸʨʠʪʤʝʪʠʯʥʦ & ʃʦʛʠʯʝʩʢʦ ʫʩʪʨʦʡʩʪʚʦ 
 

ɸʃʋ (ALU - Aritmetic  &  Logic Unit) ʝ ʦʩʥʦʚʥʘʪʘ ʮʠʬʨʦʚʘ 

ʩʭʝʤʘ ʚ ʝʜʠʥ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. ʂʘʢʪʦ ʧʦʜʩʢʘʟʚʘ ʠʤʝʪʦ, ɸʃʋ 

ʠʟʚʲʨʰʚʘ ʘʨʠʪʤʝʪʠʯʥʠ ʠ ʣʦʛʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ (ʩʲʙʠʨʘʥʝ, 

ʠʟʚʘʞʜʘʥʝ, ʫʤʥʦʞʝʥʠʝ, ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʣʷʚʦ ʠʣʠ ʥʘʜʷʩʥʦ, 

ʣʦʛʠʯʝʩʢʠ ʦʧʝʨʘʮʠ ʀ, ʀʃʀ ʠ ʪ.ʥ.). ʌʠʛ.84 ʧʦʢʘʟʚʘ 

ʦʙʦʙʱʝʥʘʪʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ɸʃʋ. 

 

 
 

ʌʠʛ. 84 ɸʃʋ 
 

ʉ ʧʦʤʦʱʪʘ ʥʘ ʣʦʛʠʯʝʩʢʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʩʭʝʤʠ, ʨʘʟʛʣʝʜʘʥʠ ʚ 

ʧʨʝʜʭʦʜʥʠʪʝ ʛʣʘʚʠ, ʩʝ ʩʲʟʜʘʚʘʪ ʩʫʤʘʪʦʨʠ (ʠʟʚʲʨʰʚʘʪ 

ʩʲʙʠʨʘʥʝ), ʩʫʙʪʨʘʢʪʦʨʠ (ʠʟʚʲʨʰʚʘʪ ʠʟʚʘʞʜʘʥʝ), ʫʤʥʦʞʠʪʝʣʠ 

(ʠʟʚʲʨʰʚʘʪ ʫʤʥʦʞʝʥʠʝ) ʠ ʜʨʫʛʠ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʠʪʦ 

ʠʟʛʨʘʞʜʘʪ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ɸʃʋ. ʆʧʝʨʘʮʠʷʪʘ, ʢʦʷʪʦ 

ɸʃʋ ʪʨʷʙʚʘ ʜʘ ʠʟʚʲʨʰʠ ʚʲʨʭʫ ʜʘʥʥʠʪʝ, ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʧʦʜʘʚʘʥʠʪʝ ʢʲʤ ʥʝʛʦ ʫʧʨʘʚʣʷʚʘʱʠ ʩʠʛʥʘʣʠ. ʇʨʠ ʠʟʚʲʨʰʚʘʥʝ 

ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʚʲʟʥʠʢʥʝ ʧʨʝʧʲʣʚʘʥʝ, ʥʫʣʝʚ 

ʨʝʟʫʣʪʘʪ ʠʣʠ ʜʘ ʩʝ ʧʦʣʫʯʠ ʦʪʨʠʮʘʪʝʣʝʥ ʨʝʟʫʣʪʘʪ. ɸʃʋ 

ʠʥʜʠʮʠʨʘ ʪʦʚʘ ʢʘʪʦ ʫʩʪʘʥʦʚʷʚʘ ʚ 1 ʩʲʦʪʚʝʪʥʠʪʝ ʙʠʪʦʚʝ ʥʘ 

ʩʧʝʮʠʘʣʝʥ ʨʝʛʠʩʪʲʨ. ʇʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʧʨʦʚʝʨʠ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʪʝʟʠ ʙʠʪʦʚʝ, ʟʘ ʜʘ ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʝ 

ʚʲʟʥʠʢʥʘʣʘ ʥʷʢʦʷ ʦʪ ʛʦʨʥʠʪʝ ʩʠʪʫʘʮʠʠ, ʠ ʜʘ ʧʨʝʜʧʨʠʝʤʝ 

ʩʲʦʪʚʝʪʥʠʪʝ ʜʝʡʩʪʚʠʷ. 

ɸʃʋ 

ʜʘʥʥʠ 
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14 CMOS ʪʝʭʥʦʣʦʛʠʷ 

14.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʮʠʬʨʦʚʠ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʪʦʚʘ ʯʠʩʣʦ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ, ʩʝ ʧʨʦʠʟʚʝʞʜʘʪ ʧʦ ʪ.ʥʘʨ. CMOS 

(Complementary Metal-Oxid-Semiconductor) ʪʝʭʥʦʣʦʛʠʷ. 

ɻʨʘʜʠʚʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ, ʩʘ MOS 

ʪʨʘʥʟʠʩʪʦʨʠ. MOS ʪʨʘʥʟʠʩʪʦʨʲʪ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ 

3-ʠʟʚʦʜʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʝʪʦ ʨʘʙʦʪʠ ʢʘʪʦ ʫʧʨʘʚʣʷʚʘʥʦ ʩ 

ʥʘʧʨʝʞʝʥʠʝ ʩʲʧʨʦʪʠʚʣʝʥʠʝ. ʅʘʧʨʝʞʝʥʠʝʪʦ, ʧʨʠʣʦʞʝʥʦ ʢʲʤ 

ʝʜʠʥʠʷ ʠʟʚʦʜ, ʫʧʨʘʚʣʷʚʘ ʩʲʧʨʦʪʠʚʣʝʥʠʝʪʦ ʤʝʞʜʫ ʜʨʫʛʠʪʝ 

ʜʚʘ (ʌʠʛ.85). 

 

 
 

ʌʠʛ. 85 MOS ʪʨʘʥʟʠʩʪʦʨ ʢʘʪʦ ʫʧʨʘʚʣʷʚʘʥʦ ʩ ʥʘʧʨʝʞʝʥʠʝ ʩʲʧʨʦʪʠʚʣʝʥʠʝ 
 

ɺ ʮʠʬʨʦʚʠʪʝ ʩʭʝʤʠ, ʢʲʜʝʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʘʧʨʝʞʝʥʠʷ ʩ ʜʚʝ 

ʥʠʚʘ, ʥʠʩʢʦ (0V) ʠ ʚʠʩʦʢʦ (ʥʘʧʨʠʤʝʨ 5V), MOS 

ʪʨʘʥʟʠʩʪʦʨʠʪʝ ʨʘʙʦʪʷʪ ʚ ʢʣʶʯʦʚ ʨʝʞʠʤ. ɺ ʢʣʶʯʦʚ ʨʝʞʠʤ 

MOS ʪʨʘʥʟʠʩʪʦʨʲʪ ʝ ʠʣʠ ʚʢʣʶʯʝʥ (ʩʲʧʨʦʪʠʚʣʝʥʠʝʪʦ ʝ ʤʥʦʛʦ 

ʥʠʩʢʦ, ʢʣʦʥʷʱʦ ʢʲʤ 0ɋ), ʠʣʠ ʠʟʢʣʶʯʝʥ (ʩʲʧʨʦʪʠʚʣʝʥʠʝʪʦ ʝ 

ʤʥʦʛʦ ʚʠʩʦʢʦ, ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 1Mɋ ʠʣʠ ʧʦʚʝʯʝ). 

 

ʀʤʘ ʜʚʘ ʪʠʧʘ MOS ʪʨʘʥʟʠʩʪʦʨʠ: n-ʢʘʥʘʣʝʥ ʠ p-ʢʘʥʘʣʝʥ. 

ʉʠʤʚʦʣʠʪʝ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ n-ʢʘʥʘʣʝʥ MOS ʪʨʘʥʟʠʩʪʦʨ ʩʘ 

ʧʦʢʘʟʘʥʠ ʥʘ ʌʠʛ.86. ʉʠʤʚʦʣʲʪ ʚʣʷʚʦ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘ 

ʚ ʝʣʝʢʪʨʦʥʥʠ ʩʭʝʤʠ ʩ ʜʠʩʢʨʝʪʥʠ ʪʨʘʥʟʠʩʪʦʨʠ, ʜʦʢʘʪʦ ʪʦʟʠ 

ʚʜʷʩʥʦ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʝʣʝʢʪʨʦʥʥʠ ʩʭʝʤʠ ʚ 

ʠʥʪʝʛʨʘʣʥʦ ʠʟʧʲʣʥʝʥʠʝ. ʀʟʚʦʜʠʪʝ ʩʝ ʦʙʦʟʥʘʯʘʚʘʪ ʢʘʪʦ ʛʝʡʪ 

(G - Gate), ʜʨʝʡʥ (D - Drain ) ʠ ʩʦʨʩ (S - Source). 

ʅʘʧʨʝʞʝʥʠʝʪʦ, ʧʦʜʘʜʝʥʦ ʤʝʞʜʫ ʛʝʡʪʘ ʠ ʩʦʨʩʘ VGS, ʥʦʨʤʘʣʥʦ 

ʝ ʥʫʣʘ ʠʣʠ ʧʦʣʦʞʠʪʝʣʥʦ. ɸʢʦ VGS = 0V, ʩʲʧʨʦʪʠʚʣʝʥʠʝʪʦ  

V IN 
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ʌʠʛ. 86 n-ʢʘʥʘʣʝʥ MOS ʪʨʘʥʟʠʩʪʦʨ (NMOS ʪʨʘʥʟʠʩʪʦʨ) 

 

ʤʝʞʜʫ ʜʨʝʡʥʘ ʠ ʩʦʨʩʘ RDS ʝ ʤʥʦʛʦ ʛʦʣʷʤʦ, ʪ.ʝ. . ʪʨʘʥʟʠʩʪʦʨʲʪ 

ʝ ʠʟʢʣʶʯʝʥ (ʥʘʨʠʯʘ ʩʝ ʦʱʝ ʟʘʧʫʰʝʥ). ɸʢʦ ʧʦʯʥʝʤ ʜʘ 

ʫʚʝʣʠʯʘʚʘʤʝ VGS, RDS ʟʘʧʦʯʚʘ ʜʘ ʥʘʤʘʣʷʚʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʘ 

ʩʪʦʡʥʦʩʪ ʥʘ VGS ʩʲʧʨʦʪʠʚʣʝʥʠʝʪʦ RDS ʩʪʘʚʘ ʤʥʦʛʦ ʥʠʩʢʦ, ʦʪ 

ʧʦʨʷʜʲʢʘ ʥʘ ʥʷʢʦʣʢʦ ʦʤʘ, ʪ.ʝ. . ʪʨʘʥʟʠʩʪʦʨʲʪ ʝ ʚʢʣʶʯʝʥ 

(ʥʘʨʠʯʘ ʩʝ ʦʱʝ ʦʪʧʫʰʝʥ). ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ 

ʦʧʠʩʘʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʨʘʙʦʪʘ ʥʘ NMOS ʪʨʘʥʟʠʩʪʦʨ. 

 

 
 

ʌʠʛ. 87 ʇʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ ʥʘ NMOS ʪʨʘʥʟʠʩʪʦʨ ʚ ʢʣʶʯʦʚ ʨʝʞʠʤ 

 

ʉʠʤʚʦʣʠʪʝ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ p-ʢʘʥʘʣʝʥ MOS ʪʨʘʥʟʠʩʪʦʨ ʩʘ 

ʧʦʢʘʟʘʥʠ ʥʘ ʥʘ ʌʠʛ.88. PMOS ʪʨʘʥʟʠʩʪʦʨʲʪ ʨʘʙʦʪʠ 

ʘʥʘʣʦʛʠʯʥʦ ʥʘ NMOS ʩ ʪʘʟʠ ʨʘʟʣʠʢʘ, ʯʝ ʥʘʧʨʝʞʝʥʠʝʪʦ VGS ʝ 

ʥʫʣʘ ʠʣʠ ʦʪʨʠʮʘʪʝʣʥʦ. ɸʢʦ VGS = 0V, ʩʲʧʨʦʪʠʚʣʝʥʠʝʪʦ 

ʤʝʞʜʫ ʜʨʝʡʥʘ ʠ ʩʦʨʩʘ RDS ʝ ʤʥʦʛʦ ʛʦʣʷʤʦ, ʪ.ʝ. . ʪʨʘʥʟʠʩʪʦʨʲʪ 

ʝ ʠʟʢʣʶʯʝʥ. ɸʢʦ ʧʦʯʥʝʤ ʜʘ ʥʘʤʘʣʷʚʘʤʝ VGS, RDS ʟʘʧʦʯʚʘ ʜʘ 

ʥʘʤʘʣʷʚʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʘ ʩʪʦʡʥʦʩʪ ʥʘ VGS ʩʲʧʨʦʪʠʚʣʝʥʠʝʪʦ  
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ʌʠʛ. 88 p-ʢʘʥʘʣʝʥ MOS ʪʨʘʥʟʠʩʪʦʨ (PMOS ʪʨʘʥʟʠʩʪʦʨ) 

 

RDS ʩʪʘʚʘ ʤʥʦʛʦ ʥʠʩʢʦ, ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʥʷʢʦʣʢʦ ʦʤʘ, ʪ.ʝ.  . 

ʪʨʘʥʟʠʩʪʦʨʲʪ ʝ ʚʢʣʶʯʝʥ. ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ 

ʦʧʠʩʘʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʨʘʙʦʪʘ ʥʘ PMOS ʪʨʘʥʟʠʩʪʦʨ. 

 

 
 

ʌʠʛ. 89 ʇʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ ʥʘ PMOS ʪʨʘʥʟʠʩʪʦʨ ʚ ʢʣʶʯʦʚ ʨʝʞʠʤ 

 

 

14.2  CMOS ʠʥʚʝʨʪʦʨ 

 

CMOS ʪʝʭʥʦʣʦʛʠʷʪʘ ʠʟʧʦʣʟʚʘ NMOS ʠ PMOS ʪʨʘʥʟʠʩʪʦʨʠʪʝ 

ʚ ʢʦʤʙʠʥʘʮʠʷ, ʟʘ ʜʘ ʬʦʨʤʠʨʘ CMOS ʣʦʛʠʢʘ. ʅʘʡ-ʧʨʦʩʪʘʪʘ 

CMOS ʣʦʛʠʯʝʩʢʘ ʩʭʝʤʘ ʝ ʠʥʚʝʨʪʦʨʲʪ. ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ 

ʧʦʢʘʟʚʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ CMOS ʠʥʚʝʨʪʦʨ.  

 

ʂʦʛʘʪʦ I = 0 (0V), Q1 ʠʟʢʣʶʯʝʥ (ʟʘʧʫʰʝʥ), ʘ Q2 e ʚʢʣʶʯʝʥ 

(ʦʪʧʫʰʝʥ). ʇʨʠ ʪʝʟʠ ʫʩʣʦʚʠʷ ʩʲʧʨʦʪʠʚʣʝʥʠʝʪʦ ʥʘ Q1 ʝ ʤʥʦʛʦ  
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ʌʠʛ. 90 CMOS ʠʥʚʝʨʪʦʨ ï ʦʩʥʦʚʥʘ ʩʭʝʤʘ 
 

ʤʘʣʢʦ, ʘ ʥʘ Q2 ʤʥʦʛʦ ʛʦʣʷʤʦ ʠ Y = 1 ( +5V). ʂʦʛʘʪʦ I = 1 

(+5V), Q1 ʚʢʣʶʯʝʥ (ʦʪʧʫʰʝʥ), ʘ Q2 e ʠʟʢʣʶʯʝʥ (ʟʘʧʫʰʝʥ). 

ʇʨʠ ʪʝʟʠ ʫʩʣʦʚʠʷ ʩʲʧʨʦʪʠʚʣʝʥʠʝʪʦ ʥʘ Q1 ʝ ʤʥʦʛʦ ʛʦʣʷʤʦ, ʘ 

ʥʘ Q2 ʤʥʦʛʦ ʤʘʣʢʦ ʠ Y = 0 (0V). 

 

ʊʲʡ ʢʘʪʦ ʚ ʮʠʬʨʦʚʠʪʝ ʩʭʝʤʠ  MOS ʪʨʘʥʟʠʩʪʦʨʠʪʝ ʨʘʙʦʪʷʪ ʚ 

ʢʣʶʯʦʚ ʨʝʞʠʤ, ʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʢʘʪʦ ʢʣʶʯʦʚʝ 

(ʌʠʛ.91).  

 

 
 

ʌʠʛ. 91 CMOS ʠʥʚʝʨʪʦʨ ï ʢʣʶʯʦʚʘ ʩʭʝʤʘ 
 

ʂʣʶʯʦʚʠʷʪ ʤʦʜʝʣ, ʧʦʢʘʟʘʥ ʥʘ ʌʠʛ.91, ʧʦʟʚʦʣʷʚʘ CMOS 

ʩʭʝʤʠʪʝ ʜʘ ʩʝ ʯʝʨʪʘʷʪ ʧʦ ʥʘʯʠʥ, ʢʦʡʪʦ ʧʨʘʚʠ ʪʷʭʥʦʪʦ 

ʣʦʛʠʯʝʩʢʦ ʧʦʚʝʜʝʥʠʝ ʧʦ-ʣʝʩʥʦ ʟʘ ʨʘʟʙʠʨʘʥʝ. ʌʠʛ.92 ʧʦʢʘʟʚʘ 
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ʜʨʫʛʠ ʩʠʤʚʦʣʠ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ PMOS ʠ NMOS 

ʪʨʘʥʟʠʩʪʦʨʠ ʚ ʮʠʬʨʦʚʠʪʝ ʩʭʝʤʠ, ʢʦʠʪʦ ʦʪʨʘʟʷʚʘʪ ʪʷʭʥʦʪʦ 

ʣʦʛʠʯʝʩʢʦ ʧʦʚʝʜʝʥʠʝ. 

 

 
 

ʌʠʛ. 92 CMOS ʠʥʚʝʨʪʦʨ ï ʣʦʛʠʯʝʩʢʘ ʩʭʝʤʘ 
 

ʂʨʲʛʯʝʪʦ ʥʘ ʛʝʡʪʘ ʥʘ Q2 ʧʦʜʩʢʘʟʚʘ, ʯʝ ʪʨʘʥʟʠʩʪʦʨʲʪ ʝ 

ʦʪʧʫʰʝʥ ʢʦʛʘʪʦ  I = 0,  ʘ ʣʠʧʩʘʪʘ ʥʘ ʢʨʲʛʯʝ ʧʨʝʜ Q1 

ʧʦʜʩʢʘʟʚʘ, ʯʝ ʪʨʘʥʟʠʩʪʦʨʲʪ ʝ ʦʪʧʫʰʝʥ ʢʦʛʘʪʦ  I = 1. 

 

 

14.3  CMOS NAND ʠ NOR 

 

ʌʠʛ.93 ʧʦʢʘʟʚʘ ʚʲʪʨʝʰʥʘʪʘ ʣʦʛʠʯʝʩʢʘ ʩʭʝʤʘ ʥʘ ʜʚʫʚʭʦʜʦʚ 

CMOS NAND ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ, a ʌʠʛ.94 ʧʦʢʘʟʚʘ 

ʚʲʪʨʝʰʥʘʪʘ ʣʦʛʠʯʝʩʢʘ ʩʭʝʤʘ ʥʘ ʜʚʫʚʭʦʜʦʚ CMOS NOR 

ʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ. ɸʢʦ ʚ ʠʟʭʦʜʘ ʥʘ ʧʦʢʘʟʘʥʠʪʝ ʩʭʝʤʠ  

ʜʦʙʘʚʠʪʝ CMOS ʠʥʚʝʨʪʦʨʘ ʦʪ ʌʠʛ.92, ʱʝ ʧʦʣʫʯʠʪʝ 

ʚʲʪʨʝʰʥʠʪʝ ʣʦʛʠʯʝʩʢʠ ʩʭʝʤʠ ʥʘ CMOS AND ʠ CMOS OR 

ʣʦʛʠʯʝʩʢʠʪʝ ʝʣʝʤʝʥʪʠ ʩʲʦʪʚʝʪʥʦ. 
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ʌʠʛ. 93 CMOS NAND ï ʣʦʛʠʯʝʩʢʘ ʩʭʝʤʘ 
 

 
 

ʌʠʛ. 94 CMOS NOR ï ʣʦʛʠʯʝʩʢʘ ʩʭʝʤʘ 
 

 

14.4  CMOS ʙʫʬʝʨ 

 

ʌʠʛ.95 ʧʦʢʘʟʚʘ ʚʲʪʨʝʰʥʘʪʘ ʣʦʛʠʯʝʩʢʘ ʩʭʝʤʘ ʥʘ CMOS 

ʙʫʬʝʨ. ɸʢʦ ʩʝ ʚʛʣʝʜʘʪʝ ʚʥʠʤʘʪʝʣʥʦ, ʱʝ ʚʠʜʠʪʝ, ʯʝ ʪʷ ʩʝ 

ʩʲʩʪʦʠ ʦʪ ʜʚʘ ʠʥʚʝʨʪʦʨʘ, ʩʚʲʨʟʘʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ. 
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ʌʠʛ. 95 CMOS ʙʫʬʝʨ ï ʣʦʛʠʯʝʩʢʘ ʩʭʝʤʘ 
 

 

14.5  CMOS ʙʫʬʝʨ ʩ ʪʨʠ ʩʲʩʪʦʷʥʠʷ 

 

ʌʠʛ.96 ʧʦʢʘʟʚʘ ʦʧʨʦʩʪʝʥʘ ʚʲʪʨʝʰʥʘ ʣʦʛʠʯʝʩʢʘ ʩʭʝʤʘ ʥʘ 

CMOS ʙʫʬʝʨ ʩ ʪʨʠ ʩʲʩʪʦʷʥʠʷ ʠ ʘʢʪʠʚʥʦ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ 

ʨʘʟʨʝʰʘʚʘʱʠʷ ʩʠʛʥʘʣ. 

 

 
 

ʌʠʛ. 96 CMOS ʙʫʬʝʨ ʩ ʪʨʠ ʩʲʩʪʦʷʥʠʷ 
 

ʂʦʛʘʪʦ E = 0 ʠ ʜʚʘʪʘ ʪʨʘʥʟʠʩʪʦʨʘ ʩʘ ʠʟʢʣʶʯʝʥʠ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʚʭʦʜʘ I. ɺ ʪʦʚʘ ʩʲʩʪʦʷʥʠʝ ʠʟʭʦʜʲʪ Y ʩʝ 

ʜʲʨʞʠ ʚʩʝ ʝʜʥʦ ʥʝ ʝ ʩʚʲʨʟʘʥ ʢʲʤ ʩʭʝʤʘʪʘ, ʪ.ʝ. . ʚʩʝ ʝʜʥʦ 
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Ăʧʣʘʚʘò ʩʚʦʙʦʜʥʦ. ʃʝʩʥʦ ʤʦʞʝ ʜʘ ʩʠ ʛʦ ʧʨʝʜʩʪʘʚʠʪʝ, ʘʢʦ 

ʟʘʤʝʥʠʪʝ ʪʨʘʥʟʠʩʪʦʨʠʪʝ ʩ ʜʚʘ ʦʪʚʦʨʝʥʠ ʢʣʶʯʘ. ʂʘʢʪʦ ʚʝʯʝ 

ʟʥʘʝʪʝ, ʪʦʚʘ ʩʲʩʪʦʷʥʠʝ ʩʝ ʥʘʨʠʯʘ ʚʠʩʦʢʦʠʤʧʝʜʘʥʩʥʦ 

ʩʲʩʪʦʷʥʠʝ. 

 

 

14.6  ʀʟʭʦʜʠ ʩ ʦʪʚʦʨʝʥ ʜʨʝʡʥ 

 

ʂʦʛʘʪʦ ʜʨʝʡʥʲʪ ʥʘ ʝʜʠʥ MOS ʪʨʘʥʟʠʩʪʦʨ ʥʝ ʝ ʩʚʲʨʟʘʥ ʢʲʤ 

ʟʘʭʨʘʥʚʘʥʝ ʠ ʜʠʨʝʢʪʥʦ ʝ ʠʟʚʝʜʝʥ ʢʘʪʦ ʠʟʭʦʜ, ʩʝ ʢʘʟʚʘ ʯʝ 

ʠʟʭʦʜʲʪ ʝ ʩ ʦʪʚʦʨʝʥ ʜʨʝʡʥ. ʌʠʛ.97 ʧʦʢʘʟʚʘ ʦʧʨʦʩʪʝʥʘ 

ʚʲʪʨʝʰʥʘ ʩʭʝʤʘ ʥʘ ʙʫʬʝʨ ʩ ʦʪʚʦʨʝʥ ʜʨʝʡʥ. 

 

 
 

ʌʠʛ. 97 ʀʟʭʦʜ ʩ ʦʪʚʦʨʝʥ ʜʨʝʡʥ 
 

ɺ ʠʟʭʦʜʘ ʥʘ ʙʫʬʝʨʘ ʝ ʚʢʣʶʯʝʥ p-ʢʘʥʘʣʝʥ MOS ʪʨʘʥʟʠʩʪʦʨ. 

ʂʦʛʘʪʦ I = 0, ʪʨʘʥʟʠʩʪʦʨʲʪ ʝ ʚʢʣʶʯʝʥ ʠ ʠʟʭʦʜʲʪ Y ʝ ʩʚʲʨʟʘʥ 

ʢʲʤ ʤʘʩʘ, ʪ.ʝ. . Y = 0. ʂʦʛʘʪʦ I = 1, ʪʨʘʥʟʠʩʪʦʨʲʪ ʝ ʠʟʢʣʶʯʝʥ 

ʠ ʠʟʭʦʜʲʪ Y ʥʝ ʝ ʩʚʲʨʟʘʥ ʢʲʤ ʥʠʱʦ, ʪ.ʝ. . Y ʩʝ ʥʘʤʠʨʘ ʚʲʚ 

ʚʠʩʦʢʦʠʤʧʝʜʘʥʩʥʦ ʩʲʩʪʦʷʥʠʝ Z. ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʩʠʤʚʦʣʘ  , ʢʦʡʪʦ ʪʠʧʠʯʥʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ 

ʠʟʭʦʜʠ ʩ ʦʪʚʦʨʝʥ ʜʨʝʡʥ. 

 

ʆʪ ʧʨʠʥʠʮʧʘ ʥʘ ʨʘʙʦʪʘ ʩʪʘʚʘ ʷʩʥʦ, ʯʝ ʠʟʭʦʜʠʪʝ ʩ ʦʪʚʦʨʝʥ 

ʜʨʝʡʥ ʤʦʛʘʪ ʩʘʤo ʜʘ ʧʦʝʤʘʪ ʪʦʢ. ʌʠʛ.98 ʧʦʢʘʟʚʘ ʧʨʠʤʝʨʥʦ 

ʧʨʠʣʦʞʝʥʠʝ. ʂʦʛʘʪʦ I = 0, ʪʨʘʥʟʠʩʪʦʨʲʪ ʝ ʚʢʣʶʯʝʥ, ʧʨʝʟ 

ʩʚʝʪʦʜʠʦʜʘ ʧʨʦʪʠʯʘ ʪʦʢ ʠ ʪʦʡ ʩʚʝʪʚʘ. ʂʦʛʘʪʦ I = 1, 

ʪʨʘʥʟʠʩʪʦʨʲʪ ʝ ʠʟʢʣʶʯʝʥ ʠ ʩʚʝʪʦʜʠʦʜʲʪ ʥʝ ʩʚʝʪʠ. 
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ʌʠʛ. 98 ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʠʟʭʦʜ ʩ ʦʪʚʦʨʝʥ ʜʨʝʡʥ 
 

ɼʨʫʛʦ ʪʠʧʠʯʥʦ ʧʨʠʣʦʞʝʥʠʝ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʞʠʯʥʘ-ʀ 

(wired-AND) ʢʦʥʬʠʛʫʨʘʮʠʷ (ʌʠʛ.99). 

 

 
 

ʌʠʛ. 99 ɾʠʯʥʘ-ʀ ʢʦʥʬʠʛʫʨʘʮʠʷ 
 

ʃʠʥʠʷʪʘ Y ʝ 1 ʩʘʤʦ ʢʦʛʘʪʦ ʚʩʠʯʢʠ ʪʨʘʥʟʠʩʪʦʨʠ ʩʘ 

ʠʟʢʣʶʯʝʥʠ. ʃʠʥʠʷʪʘ Y ʝ 0, ʢʦʛʘʪʦ ʧʦʥʝ ʝʜʠʥ ʦʪ 

ʪʨʘʥʟʠʩʪʦʨʠʪʝ ʝ ʚʢʣʶʯʝʥ.  

 

 

14.7  ʀʟʪʝʛʣʷʱʠ ʨʝʟʠʩʪʦʨʠ 

 

ʀʟʪʝʛʣʷʱʠʷʪ (pull up) ʨʝʟʠʩʪʦʨ e ʨʝʟʠʩʪʦʨ, ʠʟʧʦʣʟʚʘʥ ʚ 

ʮʠʬʨʦʚʠʪʝ ʫʩʪʨʦʡʩʪʚʘ, ʟʘ ʜʘ ʦʩʠʛʫʨʠ ʷʩʥʦ ʦʧʨʝʜʝʣʝʥʦ 

ʣʦʛʠʯʝʩʢʦ ʥʠʚʦ ʥʘ ʝʜʠʥ ʠʟʚʦʜ (ʠʣʠ ʥʘ ʜʘʜʝʥ ʧʨʦʚʦʜʥʠʢ) ʧʨʠ 

ʚʩʷʢʘʢʚʠ ʫʩʣʦʚʠʷ. ɽʜʠʥʠʷʪ ʢʨʘʡ ʥʘ ʨʝʟʠʩʪʦʨʘ ʝ ʩʚʲʨʟʘʥ ʢʲʤ 
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ʟʘʭʨʘʥʚʘʥʝ, ʘ ʜʨʫʛʠʷʪ ʢʲʤ ʠʟʚʦʜʘ. ʅʠʝ ʚʝʯʝ ʠʟʧʦʣʟʚʘʭʤʝ 

ʠʟʪʝʛʣʷʱʠ ʨʝʟʠʩʪʦʨʠ ʚ ʧʨʝʜʭʦʜʥʠʪʝ ʧʦʜʪʦʯʢʠ (ʚʠʞʪʝ ʦʪʥʦʚʦ 

ʌʠʛ.48 ʠ 99). ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʜʨʫʛʘ ʪʠʧʠʯʥʘ 

ʫʧʦʪʨʝʙʘ ʥʘ ʠʟʪʝʛʣʷʱ ʨʝʟʠʩʪʦʨ. 

 

 
 

ʌʠʛ. 100 ʇʨʠʤʝʨ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʟʪʝʛʣʷʱ ʨʝʟʠʩʪʦʨ 
 

ʈʝʟʠʩʪʦʨʲʪ ʝ ʩʚʲʨʟʘʥ ʢʲʤ ʚʭʦʜʝʥ ʠʟʚʦʜ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. 

ʂʦʛʘʪʦ ʙʫʪʦʥʲʪ ʝ ʦʪʧʫʩʥʘʪ, ʥʘʧʨʝʞʝʥʠʝʪʦ ʥʘ ʠʟʚʦʜʘ ʩʝ 

ʧʦʚʜʠʛʘ (ʠʟʪʝʛʣʷ) ʜʦ ʥʠʚʦʪʦ ʥʘ ʟʘʭʨʘʥʚʘʱʦʪʦ ʥʘʧʨʝʞʝʥʠʝ 

VDD, ʟʘʨʘʜʠ ʠʟʪʝʛʣʷʱʠʷ ʨʝʟʠʩʪʦʨ R. ʇʨʠ ʥʘʪʠʩʢʘʥʝ ʥʘ 

ʙʫʪʦʥʘ ʠʟʚʦʜʲʪ ʩʝ ʩʚʲʨʟʚʘ ʢʲʤ ʤʘʩʘ, ʪ.ʝ. . ʥʘʧʨʝʞʝʥʠʝʪʦ ʧʘʜʘ 

ʜʦ 0V. ɸʢʦ ʤʘʭʥʝʪʝ ʨʝʟʠʩʪʦʨʘ R ʠ ʙʫʪʦʥʲʪ ʝ ʦʪʧʫʩʥʘʪ, 

ʠʟʚʦʜʲʪ ʱʝ ʙʲʜʝ ʚ ʧʣʘʚʘʱʦ ʩʲʩʪʦʷʥʠʝ, ʪ.ʝ. . ʥʠʪʦ ʣʦʛ.0, ʥʠʪʦ 

ʣʦʛ.1. ʀʥʪʝʨʧʨʝʪʠʨʘʥʝʪʦ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʣʘʚʘʱ ʚʭʦʜ ʦʪ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʝ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ. 

 

ʅʠʩʢʘ ʩʪʦʡʥʦʩʪ ʥʘ R ʩʝ ʥʘʨʠʯʘ ʩʠʣʝʥ  ʠʟʪʝʛʣʷʱ ʨʝʟʠʩʪʦʨ 

(strong pull up), ʟʘʨʘʜʠ ʧʦ-ʛʦʣʝʤʠʷ ʪʦʢ, ʢʦʡʪʦ ʧʨʦʪʠʯʘ ʧʨʝʟ 

ʥʝʛʦ. ɺʠʩʦʢʘ ʩʪʦʡʥʦʩʪ ʥʘ R ʩʝ ʥʘʨʠʯʘ ʩʣʘʙ  ʠʟʪʝʛʣʷʱ 

ʨʝʟʠʩʪʦʨ (weak pull up), ʟʘʨʘʜʠ ʧʦ-ʤʘʣʢʠʷ ʪʦʢ, ʢʦʡʪʦ 

ʧʨʦʪʠʯʘ ʧʨʝʟ ʥʝʛʦ. 
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14.8  ʇʦʥʠʞʘʚʘʱʠ ʨʝʟʠʩʪʦʨʠ 

 

ʇʦʥʠʞʘʚʘʱʠʷʪ (pull down) ʨʝʟʠʩʪʦʨ ʝ ʧʦʜʦʙʝʥ ʥʘ 

ʠʟʪʝʛʣʷʱʠʷ ʨʝʟʠʩʪʦʨ ʩ ʪʘʟʠ ʨʘʟʣʠʢʘ, ʯʝ ʝʜʠʥʠʷʪ ʤʫ ʢʨʘʡ ʝ 

ʩʚʲʨʟʘʥ ʢʲʤ ʤʘʩʘ, ʘ ʜʨʫʛʠʷʪ ʢʲʤ ʠʟʚʦʜʘ. ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ 

ʧʦʢʘʟʚʘ ʪʠʧʠʯʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʧʦʥʠʞʘʚʘʱ ʨʝʟʠʩʪʦʨ. 

 

 
 

ʌʠʛ. 101 ʇʨʠʤʝʨ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʥʠʞʘʚʘʱ ʨʝʟʠʩʪʦʨ 
 

ʂʦʛʘʪʦ ʙʫʪʦʥʲʪ ʝ ʦʪʧʫʩʥʘʪ, ʥʘʧʨʝʞʝʥʠʝʪʦ ʥʘ ʠʟʚʦʜʘ ʩʝ 

ʧʦʥʠʞʘʚʘ ʜʦ 0V, ʟʘʨʘʜʠ ʧʦʥʠʞʘʚʘʱʠ ̫ ʨʝʟʠʩʪʦʨ R. ʇʨʠ 

ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥʘ ʠʟʚʦʜʲʪ ʩʝ ʩʚʲʨʟʚʘ ʢʲʤ ʟʘʭʨʘʥʚʘʥʝʪʦ, 

ʪ.ʝ. . ʥʘʧʨʝʞʝʥʠʝʪʦ ʩʝ ʚʜʠʛʘ ʜʦ VDD. 

 

 

14.9  ɿʘʭʨʘʥʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ 

 

CMOS ʫʩʪʨʦʡʩʪʚʘʪʘ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʟʘʭʨʘʥʚʘʱʠ 

ʥʘʧʨʝʞʝʥʠʷ: +5V, +3.3V, +2.5V ʠ +1.2V. ʊʠʧʠʯʥʦ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʠʟʧʦʣʟʚʘʪ ʧʲʨʚʠʪʝ ʜʚʝ ʟʘʭʨʘʥʚʘʱʠ 

ʥʘʧʨʝʞʝʥʠʷ (+5V ʠ +3.3V). 
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R 
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14.10  CMOS ʠ TTL ʚʭʦʜʥʠ ʠ ʠʟʭʦʜʥʠ ʥʠʚʘ 

 

ɼʦʩʝʛʘ ʟʘ ʚʭʦʜʥʠ ʠ ʠʟʭʦʜʥʠ ʥʠʚʘ ʥʘ ʚʭʦʜʦʚʝʪʝ ʠ ʠʟʭʦʜʠʪʝ ʥʘ 

ʮʠʬʨʦʚʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʠʟʧʦʣʟʚʘʭʤʝ ʘʙʩʪʨʘʢʪʥʠʪʝ ʧʦʥʷʪʠʷ 

ʣʦʛʠʯʝʩʢʘ 0 (ʠʣʠ ʥʠʩʢʦ ʥʠʚʦ) ʠ ʣʦʛʠʯʝʩʢʘ 1 (ʠʣʠ ʚʠʩʦʢʦ 

ʥʠʚʦ). ɿʘʜ ʪʝʟʠ ʧʦʥʷʪʠʷ ʦʙʘʯʝ ʩʝ ʢʨʠʷʪ ʨʝʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʥʘʧʨʝʞʝʥʠʷ, ʢʦʠʪʦ ʟʘʚʠʩʷʪ ʦʪ ʪʝʭʥʦʣʦʛʠʷʪʘ, ʧʦ ʢʦʷʪʦ ʩʘ 

ʠʟʛʨʘʜʝʥʠ ʮʠʬʨʦʚʠʪʝ ʫʩʪʨʦʡʩʪʚʘ. ɺʭʦʜʥʠʪʝ ʠ ʠʟʭʦʜʥʠʪʝ 

ʥʠʚʘ ʥʘ ʪʝʟʠ ʥʘʧʨʝʞʝʥʠʷ ʩʝ ʦʙʦʟʥʘʯʘʚʘʪ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

Á VIL ï ʚʭʦʜʥʘ ʣʦʛʠʯʝʩʢʘ ʥʫʣʘ; 

 

Á VIH ï ʚʭʦʜʥʘ ʣʦʛʠʯʝʩʢʘ ʝʜʠʥʠʮʘ; 

 

Á VOL ï ʠʟʭʦʜʥʘ ʣʦʛʠʯʝʩʢʘ ʥʫʣʘ;  

 

Á VOH ï ʠʟʭʦʜʥʘ ʣʦʛʠʯʝʩʢʘ ʝʜʠʥʠʮʘ. 

 

ʌʠʛ.102 ʧʦʢʘʟʚʘ ʥʘʛʣʝʜʥʦ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʥʘʧʨʝʞʝʥʠʷʪʘ, 

ʢʦʠʪʦ ʩʪʦʷʪ ʟʘʜ ʪʝʟʠ ʦʙʦʟʥʘʯʝʥʠʷ, ʟʘ CMOS ʫʩʪʨʦʡʩʪʚʘ, 

ʠʟʧʦʣʟʚʘʱʠ ʟʘʭʨʘʥʚʘʱʠ ʥʘʧʨʝʞʝʥʠʷ +5V ʠ +3.3V. 

 

TTL (Transistor-Transistor Logic) ʝ ʧʦ-ʩʪʘʨʘ ʪʝʭʥʦʣʦʛʠʷ, 

ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʮʠʬʨʦʚʠ ʠʥʪʝʛʨʘʣʥʠ ʩʭʝʤʠ. 

ɻʨʘʜʠʚʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ, ʩʘ 

ʙʠʧʦʣʷʨʥʠ ʪʨʘʥʟʠʩʪʦʨʠ (BJT ï Bipolar Junction Transistor ). 

ʀʤʘ ʜʚʘ ʪʠʧʘ ʙʠʧʦʣʷʨʥʠ ʪʨʘʥʟʠʩʪʦʨʠ: NPN ʠ PNP. ʅʷʤʘ ʜʘ 

ʥʘʚʣʠʟʘʤ ʚ ʜʝʪʘʡʣʠ, ʪʲʡ ʢʘʪʦ ʥʝ ʝ ʠ ʥʝʦʙʭʦʜʠʤʦ. ʇʨʠʯʠʥʘʪʘ 

ʜʘ ʩʧʦʤʝʥʘ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ ʝ, ʯʝ ʯʝʩʪʦ ʱʝ ʩʨʝʱʘʪʘ 

ʧʦʥʷʪʠʪ̫ʘ ĂTTL ʣʦʛʠʯʝʩʢʠ ʥʠʚʘò. TTL ʮʠʬʨʦʚʠʪʝ 

ʠʥʪʝʛʨʘʣʥʠ ʩʭʝʤʠ ʠʟʧʦʣʟʚʘʪ ʟʘʭʨʘʥʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ +5V. 

ʌʠʛ.103 ʧʦʢʘʟʚʘ ʚʭʦʜʥʠʪʝ ʠ ʠʟʭʦʜʥʠʪʝ TTL ʣʦʛʠʯʝʩʢʠ ʥʠʚʘ.  

 

ʅʷʢʦʠ ʮʠʬʨʦʚʠ ʠʥʪʝʛʨʘʣʥʠ ʩʭʝʤʠ ʩʘ ʧʨʦʟʠʚʝʜʝʥʠ ʧʦ CMOS 

ʪʝʭʥʦʣʦʛʠʷ, ʥʦ ʚʭʦʜʥʠʪʝ ʠ/ʠʣʠ ʠʟʭʦʜʥʠʪʝ ʥʠʚʘ ʥʘ ʠʟʚʦʜʠʪʝ 

ʠʟʧʦʣʟʚʘʪ TTL ʩʲʚʤʝʩʪʠʤʠ ʥʠʚʘ. 
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ʌʠʛ. 102 CMOS ʚʭʦʜʥʠ ʠ ʠʟʭʦʜʥʠ ʥʠʚʘ 

4.4V 

0.3V 
VʆL 

 

+5V 

 

 

 

ʃʦʛʠʯʝʩʢʘ 0 

(LOW ) 

 

ʥʝʜʝʬʠʥʠʨʘʥʘ 

ʦʙʣʘʩʪ 

 

 

ʃʦʛʠʯʝʩʢʘ 1 

(HIGH ) 

ʚʭʦʜ 

5V 

3.5V 

V IH 

1.5V 

0V 

V IL 

ʃʦʛʠʯʝʩʢʘ 0 

(LOW ) 

 

 

 

 

 

 

ʥʝʜʝʬʠʥʠʨʘʥʘ 

ʦʙʣʘʩʪ 

ʃʦʛʠʯʝʩʢʘ 1 

(HIGH ) 

ʠʟʭʦʜ 

5V 

0V 

2.4V 

0.4V 
VʆL 

VOH 

 

 

 

ʃʦʛʠʯʝʩʢʘ 0 

(LOW ) 

ʥʝʜʝʬʠʥʠʨʘʥʘ 

ʦʙʣʘʩʪ 

 

 

 

ʃʦʛʠʯʝʩʢʘ 1 

(HIGH ) 

ʚʭʦʜ 

3.3V 

2V 

V IH 

0.8V 

0V 

V IL 

ʃʦʛʠʯʝʩʢʘ 0 

(LOW ) 

 

 

 

 

 

 

ʥʝʜʝʬʠʥʠʨʘʥʘ 

ʦʙʣʘʩʪ 

ʃʦʛʠʯʝʩʢʘ 1 

(HIGH ) 

ʠʟʭʦʜ 

3.3V 

0V 

 

+3.3V 

VʆH 
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ʌʠʛ. 103 TTL  ʚʭʦʜʥʠ ʠ ʠʟʭʦʜʥʠ ʥʠʚʘ 
 

ʇʨʝʜʠ ʜʘ ʩʚʲʨʞʝʪʝ ʮʠʬʨʦʚʘ ʠʥʪʝʛʨʘʣʥʘ ʩʭʝʤʘ ʢʲʤ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʫʚʝʨʝʪʝ ʩʝ, ʯʝ ʚʭʦʜʥʦ/ʠʟʭʦʜʥʠʪʝ ʠʤ ʥʠʚʘ ʩʘ 

ʩʲʚʤʝʩʪʠʤʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4V 

0.4V 
VʆL 

 

+5V 

 

 

ʃʦʛʠʯʝʩʢʘ 0 

(LOW ) 

 

ʥʝʜʝʬʠʥʠʨʘʥʘ 

ʦʙʣʘʩʪ 

 

 

 

ʃʦʛʠʯʝʩʢʘ 1 

(HIGH ) 

ʚʭʦʜ 

5V 

2V 

V IH 

0.8V 

0V 

V IL 
ʃʦʛʠʯʝʩʢʘ 0 

(LOW ) 

 

 

 

 

ʥʝʜʝʬʠʥʠʨʘʥʘ 

ʦʙʣʘʩʪ 

 

 

ʃʦʛʠʯʝʩʢʘ 1 

(HIGH ) 

ʠʟʭʦʜ 

5V 

0V 

VʆH 



  

 

151 

ʏʘʩʪ III 

ɸʨʭʠʪʝʢʪʫʨʘ ʥʘ 
ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ 
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15 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

15.1  ʆʙʦʙʱʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ 

 

ʅʘʡ-ʦʙʱʦ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʤʦʞʝ ʜʘ ʩʝ 

ʩʚʝʜʝ ʜʦ ʧʦʢʘʟʘʥʘʪʘ ʥʘ ʌʠʛ.104. 

 

 
 

ʌʠʛ. 104 ʆʙʦʙʱʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 

 

Á ʇʨʦʮʝʩʦʨ 

 

ʆʩʥʦʚʥʠʷ ʢʦʤʧʦʥʝʥʪ ʥʘ ʝʜʠʥ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʝ 

 

 

ɻʝʥʝʨʘʪʦʨʝʥ 

ʙʣʦʢ 

 

 

ʂʦʥʪʨʦʣʝʨ ʥʘ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

 
 

 

 

ʇʨʦʛʨʘʤʥʘ 

ʧʘʤʝʪ 

 

 

 

ʇʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ (ʧʦʨʪʦʚʝ, ʪʘʡʤʝʨʠ, ɸʎʇ, ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 

ʠʥʪʝʨʬʝʡʩʠ (RS-232, SPI, I2C, LIN, CAN), ʜʨʫʛʠ) 

 

 

 

 

 

 

 

ʇʨʦʮʝʩʦʨ 

(CPU) 

 
 
 
 

ʇʘʤʝʪ ʟʘ 

ʜʘʥʥʠ 

ʐʠʥʘ ʟʘ ʜʘʥʥʠ 

ʋʧʨʘʚʣʷʚʘʱʘ ʰʠʥʘ 

 

 

ɺʲʥʰʝʥ ʩʚʷʪ 

ʉʠʩʪʝʤʥʘ ʰʠʥʘ 

ɸʜʨʝʩʥʘ ʰʠʥʘ 



  

 

154 

ʧʨʦʮʝʩʦʨʲʪ (CPU ï Central  Processor Unit ). ʊʦʚʘ ʝ 

Ăʤʦʟʲʢʲʪò ʥʘ ʚʩʷʢʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ. ʇʨʦʮʝʩʦʨʲʪ 

ʠʟʧʲʣʥʷʚʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʧʨʦʛʨʘʤʘ. ɺ 

ʢʦʥʪʝʢʩʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʥʘʨʠʯʘ 

ʬʲʨʤʫʝʲʨ (firmware ). 

 

Á ʇʨʦʛʨʘʤʥʘ ʧʘʤʝʪ 

  

ʇʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ ʩʣʫʞʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʥʦ ʩʲʱʦ ʤʦʞʝ ʜʘ 

ʩʲʭʨʘʥʷʚʘ ʠ ʢʦʥʩʪʘʥʪʥʠ ʜʘʥʥʠ. 

 

Á ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ 

 

ʇʘʤʝʪʪʘ ʟʘ ʜʘʥʥʠ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 

ʧʨʦʤʝʥʣʠʚʠ. ʇʨʦʛʨʘʤʠʪʝ ʠʟʧʦʣʟʚʘʪ ʧʨʦʤʝʥʣʠʚʠ ʜʘ 

ʩʲʭʨʘʥʷʚʘʪ ʩʪʦʡʥʦʩʪʠ ʚ ʪʷʭ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʧʨʦʤʝʥʷʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, 

ʢʘʢʪʦ ʠ ʜʘ ʩʲʭʨʘʥʷʚʘʪ ʨʝʟʫʣʪʘʪʠ ʦʪ ʘʨʠʪʤʝʪʠʯʥʠ ʠ 

ʣʦʛʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ. 

 

Á ʂʦʥʪʨʦʣʝʨ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

 

ʂʦʥʪʨʦʣʝʨʲʪ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʧʨʠʝʤʘ ʩʠʛʥʘʣʠʪʝ ʟʘ 

ʧʨʝʢʲʩʚʘʥʝ, ʧʦʣʫʯʝʥʠ ʦʪ ʧʝʨʠʬʝʨʥʠʪʝ ʤʦʜʫʣʠ, ʠ 

ʠʟʚʝʩʪʷʚʘ ʧʨʦʮʝʩʦʨʘ. ʇʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʩʨʝʜʩʪʚʦ, ʯʨʝʟ 

ʢʦʝʪʦ ʧʝʨʠʬʝʨʥʠʪʝ ʤʦʜʫʣʠ ʫʚʝʜʦʤʷʚʘʪ ʧʨʦʮʝʩʦʨʘ, ʯʝ ʝ 

ʚʲʟʥʠʢʥʘʣʦ ʥʷʢʘʢʚʦ ʩʲʙʠʪʠʝ ʥʘʧʨʠʤʝʨ ʥʠʚʦʪʦ ʥʘ 

ʠʟʚʦʜ ʩʝ ʝ ʧʨʦʤʝʥʠʣʦ ʦʪ ʚʠʩʦʢʦ ʚ ʥʠʩʢʦ (ʠʣʠ ʦʙʨʘʪʥʦ), 

ʯʝ ʩʝ ʝ ʧʨʝʧʲʣʥʠʣ ʪʘʡʤʝʨ ʠʣʠ ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚ 

ʇʨʝʦʙʨʘʟʫʚʘʪʝʣ (ɸʎʇ) ʝ ʟʘʚʲʨʰʠʣ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ 

ʘʥʘʣʦʛʦʚ ʩʠʛʥʘʣ ʠ ʪ.ʥ. ɺʩ̫ʢʦ ʧʨʝʢʲʩʚʘʥʝ ʠʤʘ ʩʚʦʷ 

ʧʦʜʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʦʪʛʦʚʘʨʷ ʟʘ ʥʝʛʦʚʘʪʘ ʦʙʨʘʙʦʪʢʘ 

(ISR ï Interrupt Service Routine). ʇʨʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʩʠʛʥʘʣ ʟʘ ʧʨʝʢʲʩʚʘʥʝ, ʧʨʦʮʝʩʦʨʲʪ ʩʧʠʨʘ ʠʟʧʲʣʥʝʥʠʝʪʦ 

ʥʘ ʪʝʢʫʱʘʪʘ ʧʨʦʛʨʘʤʘ ʠ ʩʪʘʨʪʠʨʘ ISR-ʧʦʜʧʨʦʛʨʘʤʘʪʘ, 

ʦʪʛʦʚʘʨʷʱʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝʪʦ. ʉʣʝʜ ʢʘʪʦ ISR-
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ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʟʘʚʲʨʰʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ, ʟʘ 

ʢʦʷʪʦ ʦʪʛʦʚʘʨʷ, ʧʨʦʮʝʩʦʨʲʪ ʦʪʥʦʚʦ ʩʝ ʚʨʲʱʘ ʢʲʤ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʝʜʠʰʥʘʪʘ ʩʠ ʧʨʦʛʨʘʤʘ. 

 

Á ɻʝʥʝʨʘʪʦʨʝʥ ʙʣʦʢ 

 

ɻʝʥʝʨʘʪʦʨʥʠʷʪ ʙʣʦʢ ʩʣʫʞʠ ʜʘ ʛʝʥʝʨʠʨʘ ʚʩʠʯʢʠ ʪʘʢʪʦʚʠ 

ʩʠʛʥʘʣʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

 

Á ʇʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ 

 

ʇʝʨʠʬʝʨʥʠʪʝ ʤʦʜʫʣʠ, ʦʩʲʱʝʩʪʚʷʚʘʪ ʚʨʲʟʢʘʪʘ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʩ ʚʲʥʰʥʠʷ ʩʚʷʪ. ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ 

ʠʤʘʪ ʥʘʡ-ʨʘʟʣʠʯʥʠ ʧʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ: 

 

¶ ʇʦʨʪʦʚʝ 

 

¶ ʊʘʡʤʝʨʠ 

 

¶ ɸʎʇ 
 

¶ ʉʝʨʠʡʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʤʦʜʫʣʠ 

 

¶ ɼʨʫʛʠ 

 

ɺʩʠʯʢʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʩʘ ʩʚʲʨʟʘʥʠ ʢʲʤ 

ʧʨʦʮʝʩʦʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʩʪʝʤʥʘ ʰʠʥʘ. ʐʠʥʘʪʘ ʝ 

ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʧʨʦʚʦʜʥʠʮʠ, ʧʦ ʢʦʠʪʦ ʩʝ ʧʨʝʜʘʚʘ ʥʘʡ-

ʨʘʟʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʉʠʩʪʝʤʥʘʪʘ ʰʠʥʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʪʨʠ 

ʧʦʜʰʠʥʠ: 

 

Á ɸʜʨʝʩʥʘ ʰʠʥʘ  

 

ʀʥʬʦʨʤʘʮʠʷʪʘ, ʧʨʝʜʘʚʘʥʘ ʧʦ ʪʘʟʠ ʰʠʥʘ, ʩʝ ʷʚʷʚʘ ʘʜʨʝʩ. ʊʦʟʠ 

ʘʜʨʝʩ ʦʧʨʝʜʝʣʷ  ʠʟʪʦʯʥʠʢʘ  ʠʣʠ  ʧʨʠʝʤʥʠʢʘ  ʥʘ  ʜʘʥʥʠʪʝ,  

ʧʨʝʜʘʚʘʥʠ    ʧʦ ʰʠʥʘʪʘ  ʟʘ  ʜʘʥʥʠ.  ɺʩʠʯʢʠ  ʫʩʪʨʦʡʩʪʚʘ,  ʩ  
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ʢʦʠʪʦ  ʧʨʦʮʝʩʦʨʲʪ  ʤʦʞʝ  ʜʘ ʦʙʤʝʥʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʠ ʠʤʘʪ 

ʘʜʨʝʩ.  

  

Á ʐʠʥʘ ʟʘ ʜʘʥʥʠ  

  

ʀʥʬʦʨʤʘʮʠʷʪʘ, ʧʨʝʜʘʚʘʥʘ ʧʦ ʪʘʟʠ ʰʠʥʘ, ʩʝ ʷʚʷʚʘ ʧʦʣʝʟʥʠʪʝ 

ʜʘʥʥʠ, ʢʦʠʪʦ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʱʝ ʦʙʨʘʙʦʪʚʘ ʧʦ ʥʷʢʘʢʲʚ 

ʥʘʯʠʥ. ʊʠʧʠʯʥʦ ʰʠʥʘʪʘ ʟʘ ʜʘʥʥʠ ʝ ʰʠʨʦʢʘ  8, 16 ʠʣʠ 32 ʙʠʪʘ 

ʠ ʦʧʨʝʜʝʣʷ ʨʘʟʨʝʜʝʥʦʩʪʪʘ ʥʘ ʧʨʦʮʝʩʦʨʘ, ʩʲʦʪʚʝʪʥʦ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ  (ʜʘʣʠ  ʝ  8-,  16-, ʠʣʠ 32-ʙʠʪʦʚ). 

ʂʦʣʠʯʝʩʪʚʦʪʦ  ʜʘʥʥʠ,  ʢʦʠʪʦ  ʝʜʠʥ  ʧʨʦʮʝʩʦʨ  ʤʦʞʝ  ʜʘ  

ʦʙʨʘʙʦʪʚʘ ʥʘʚʝʜʥʲʞ, ʩʝ ʥʘʨʠʯʘ ʦʱʝ ʤʘʰʠʥʥʘ ʜʫʤʘ ʠʣʠ ʩʘʤʦ 

ʜʫʤʘ.   

 

Á ʋʧʨʘʚʣʷʚʘʱʘ ʰʠʥʘ  

  

ʀʥʬʦʨʤʘʮʠʷʪʘ, ʧʨʝʜʘʚʘʥʘ ʧʦ ʪʘʟʠ ʰʠʥʘ, ʠʤʘ ʫʧʨʘʚʣʷʚʘʱ 

ʭʘʨʘʢʪʝʨ. ʅʘʧʨʠʤʝʨ ʜʘʣʠ ʧʨʦʮʝʩʦʨʲʪ ʱʝ ʯʝʪʝ ʜʘʥʥʠ ʦʪ 

ʜʘʜʝʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʠʣʠ ʱʝ ʠʟʧʨʘʱʘ ʜʘʥʥʠ ʢʲʤ ʥʝʛʦ. 

ʊʘʢʪʦʚʠʪʝ ʩʠʛʥʘʣʠ, ʧʦʣʫʯʝʥʠ ʦʪ ʛʝʥʝʨʘʪʦʨʥʠʷ ʙʣʦʢ ʠ 

ʩʠʛʥʘʣʠʪʝ ʟʘ ʧʨʝʢʲʩʚʘʥʝ, ʧʦʣʫʯʝʥʠ ʦʪ ʧʝʨʠʬʝʨʥʠʪʝ ʤʦʜʫʣʠ, 

ʩʲʦɦ ʩʘ ʯʘʩʪ ʦʪ ʫʧʨʘʚʣʷʚʘʱʘʪʘ ʰʠʥʘ. 

 

 

15.2 ʊʠʧʦʚʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʪ ʧʦ ʩʣʝʜʥʠʪʝ 

ʧʨʠʟʥʘʮʠ: 

 

Á ʐʠʨʦʯʠʥʘ ʥʘ ʰʠʥʘʪʘ ʟʘ ʜʘʥʥʠ ʚ ʙʠʪʦʚʝ; 

 

Á ʊʠʧ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ; 

 

Á ʅʘʙʦʨ ʦʪ ʠʥʩʪʨʫʢʮʠʠ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʚ ʨʝʟʶʤʝ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʥʘ 
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ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. 

 

 
 

ʌʠʛ. 105 ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ 

 

 

15.2.1  8-, 16- ʠ 32-ʙʠʪʦʚʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

 

8-ɹʀʊʆɺʀ ʄʀʂʈʆʂʆʅʊʈʆʃɽʈʀ 

 

ʂʦʛʘʪʦ ʧʨʦʮʝʩʦʨʲʪ ʠʟʚʲʨʰʚʘ ʘʨʠʪʤʝʪʠʯʥʠ ʠ ʣʦʛʠʯʝʩʢʠ 

ʦʧʝʨʘʮʠʠ ʚʲʨʭʫ 8-ʙʠʪʦʚʠ ʜʘʥʥʠ, ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʝ 8-

ʙʠʪʦʚ. ʐʠʨʦʯʠʥʘʪʘ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʰʠʥʘ, ʧʦ ʢʦʷʪʦ ʩʝ 

ʧʨʝʥʘʩʷʪ ʜʘʥʥʠʪʝ, ʝ 8-ʙʠʪʘ. ʇʨʠʤʝʨʠ ʟʘ 8-ʙʠʪʦʚʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʩʘ: Z8Encore!, PIC10/12/16/18, AVR8, 

8051-ʙʘʟʠʨʘʥʠ ʠ ʤʥʦʛʦ ʜʨʫʛʠ. 

 

16-ɹʀʊʆɺʀ ʄʀʂʈʆʂʆʅʊʈʆʃɽʈʀ 

 

ʂʦʛʘʪʦ ʧʨʦʮʝʩʦʨʲʪ ʠʟʚʲʨʰʚʘ ʘʨʠʪʤʝʪʠʯʥʠ ʠ ʣʦʛʠʯʝʩʢʠ 

ʦʧʝʨʘʮʠʠ ʚʲʨʭʫ 16-ʙʠʪʦʚʠ ʜʘʥʥʠ, ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʝ 16-

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

 

ɹʠʪʦʚʝ 

 
ʀʥʩʪʨʫʢʮʠʠ 

 
ɸʨʭʠʪʝʢʪʫʨʘ 

 

8-ʙʠʪʦʚ 

16-ʙʠʪʦʚ 

32-ʙʠʪʦʚ CISC RISC ʌʦʥ-ʅʦʡʤʘʥ ʍʘʨʚʘʨʜ 

ʄʦʜʠʬʠʮʠʨʘʥʘ 

ʍʘʨʚʘʨʜ 
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ʙʠʪʦʚ. ʐʠʨʦʯʠʥʘʪʘ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʰʠʥʘ, ʧʦ ʢʦʷʪʦ ʩʝ 

ʧʨʝʥʘʩʷʪ ʜʘʥʥʠʪʝ, ʝ 16-ʙʠʪʘ. ʇʨʠʤʝʨʠ ʟʘ 16-ʙʠʪʦʚʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʩʘ: ZNEO, PIC24, MSP430 ʠ ʤʥʦʛʦ ʜʨʫʛʠ. 

 

32-ɹʀʊʆɺʀ ʄʀʂʈʆʂʆʅʊʈʆʃɽʈʀ 

 

ʂʦʛʘʪʦ ʧʨʦʮʝʩʦʨʲʪ ʠʟʚʲʨʰʚʘ ʘʨʠʪʤʝʪʠʯʥʠ ʠ ʣʦʛʠʯʝʩʢʠ 

ʦʧʝʨʘʮʠʠ ʚʲʨʭʫ 32-ʙʠʪʦʚʠ ʜʘʥʥʠ, ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʝ 32-

ʙʠʪʦʚ. ʐʠʨʦʯʠʥʘʪʘ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʰʠʥʘ, ʧʦ ʢʦʷʪʦ ʩʝ 

ʧʨʝʥʘʩʷʪ ʜʘʥʥʠʪʝ, ʝ 32-ʙʠʪʘ. ʇʨʠʤʝʨʠ ʟʘ 32-ʙʠʪʦʚʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʩʘ: PIC32, AVR32, ARM -ʙʘʟʠʨʘʥʠ, 

PowerPC-ʙʘʟʠʨʘʥʠ ʠ ʤʥʦʛʦ ʜʨʫʛʠ. 

 

ʊʝʥʜʝʥʮʠʷʪʘ ʚ ʙʲʜʝʱʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʝ 

ʥʝ ʚ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʰʠʥʘʪʘ ʟʘ ʜʘʥʥʠ, ʘ ʚ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 

ʙʨʦʷ ʥʘ ʧʨʦʮʝʩʦʨʥʠʪʝ ʷʜʨʘ ʚ ʝʜʠʥ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ.   

 

 

15.2.2  ɸʨʭʠʪʝʢʪʫʨʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ 

 

ʀʤʘ ʪʨʠ ʦʩʥʦʚʥʠ ʪʠʧʘ ʘʨʭʠʪʝʢʪʫʨʠ, ʧʦ ʢʦʠʪʦ ʩʝ ʠʟʛʨʘʞʜʘʪ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. 

 

Á ʌʦʥ-ʅʦʡʤʘʥ (Von-Neuman); 

 

ʌʦʥ ʅʦʡʤʘʥ ʘʨʭʠʪʝʢʪʫʨʘʪʘ, ʠʟʚʝʩʪʥʘ ʦʱʝ ʢʘʪʦ ʇʨʠʥʩʪʲʥ 

(Princeton), ʝ ʦʧʠʩʘʥʘ ʧʨʝʟ 1945ʛ ʦʪ ɼʞʦʥ ʬʦʥ ʅʦʡʤʘʥ 

(John von Neumann). ʆʩʥʦʚʥʘʪʘ ʠʜʝʷ ʥʘ ʪʘʟʠ ʘʨʭʠʪʝʢʪʫʨʘ ʝ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʱʦ ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘ ʧʨʦʛʨʘʤʥʘʪʘ 

ʧʘʤʝʪ ʠ ʧʘʤʝʪʪʘ ʟʘ ʜʘʥʥʠ. ʪ.ʝ. . ʠʥʩʪʨʫʢʮʠʠʪʝ ʠ ʜʘʥʥʠʪʝ ʩʝ 

ʠʟʚʣʠʯʘʪ ʧʦ ʝʜʥʘ ʠ ʩʲʱʘ ʰʠʥʘ (ʌʠʛ.106). ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ 

ʧʨʦʮʝʩʦʨʲʪ ʧʲʨʚʦ ʠʟʚʣʠʯʘ ʠʥʩʪʨʫʢʮʠʷʪʘ, ʩʣʝʜ ʢʦʝʪʦ ʠʟʚʣʠʯʘ 

ʜʘʥʥʠʪʝ, ʠʟʠʩʢʚʘʥʠ ʦʪ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. ʊʦʚʘ ʝ ʠ ʦʩʥʦʚʥʠʷ 

ʥʝʜʦʩʪʘʪʲʢ ʥʘ ʪʘʟʠ ʘʨʭʠʪʝʢʪʫʨʘ.  

 

http://en.wikipedia.org/wiki/John_von_Neumann
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ʌʠʛ. 106 ʌʦʥ ʅʦʡʤʘʥ ʘʨʭʠʪʝʢʪʫʨʘ 
 

 

Á ʍʘʨʚʘʨʜ (Harvard ); 

 

ʍʘʨʚʘʨʜ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʦʪʩʪʨʘʥʷʚʘ ʥʝʜʦʩʪʘʪʲʢʘ ʥʘ ʌʦʥ 

ʅʦʡʤʘʥ ʘʨʭʠʪʝʢʪʫʨʘʪʘ, ʢʘʪʦ ʠʟʧʦʣʟʚʘ ʦʪʜʝʣʥʠ ʘʜʨʝʩʥʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘ ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ ʠ ʧʘʤʝʪʪʘ ʟʘ ʜʘʥʥʠ. ʅʘ 

ʧʨʘʢʪʠʢʘ ʪʦʚʘ ʦʟʥʘʯʘʚʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠ ʰʠʥʠ ʟʘ 

ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʠ ʜʘʥʥʠʪʝ (ʌʠʛ.107). 

 

 

 

ʇʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ (ʧʦʨʪʦʚʝ, ʪʘʡʤʝʨʠ, ɸʎʇ, ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 

ʠʥʪʝʨʬʝʡʩʠ (RS-232, SPI, I2C, LIN, CAN), ʜʨʫʛʠ) 

 

 

é 

 

ʜʘʥʥʠ 

 

ʜʘʥʥʠ 

 

ʜʘʥʥʠ 

 

... 

 

ʠʥʩʪʨʫʢʮʠʷ4 

 

ʠʥʩʪʨʫʢʮʠʷ3 

 

ʠʥʩʪʨʫʢʮʠʷ2 

 

ʠʥʩʪʨʫʢʮʠʷ1 

 

 

 

 

 

 

ʇʨʦʮʝʩʦʨ 

(CPU) 

ʐʠʥʘ ʟʘ ʜʘʥʥʠ 

ʋʧʨʘʚʣʷʚʘʱʘ  ʰʠʥʘ 

 ʉʠʩʪʝʤʥʘ ʰʠʥʘ 

0000h 

FFFFh 

ʇʨʦʛʨʘʤʥʘ ʧʘʤʝʪ 

 

... 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ 

ɸʜʨʝʩʥʘ ʰʠʥʘ 
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ʌʠʛ. 107 ʍʘʨʚʘʨʜ ʘʨʭʠʪʝʢʪʫʨʘ  
 

ʊʦʚʘ ʜʘʚʘ ʩʣʝʜʥʠʪʝ ʜʚʝ ʧʨʝʜʠʤʩʪʚʘ: 

 

Á ʂʦʥʚʝʡʨʝʟʠʨʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ (pipelining). ɼʦʢʘʪʦ 

ʧʨʦʮʝʩʦʨʲʪ ʠʟʧʲʣʥʷʚʘ ʧʦʨʝʜʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ, ʩʝ 

ʠʟʚʣʠʯʘ ʩʣʝʜʚʘʱʘʪʘ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʩʲʱʦ ʠ 

ʝʜʥʦʚʨʝʤʝʥʥʦ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠ ʠ ʜʘʥʥʠ, 

ʢʦʝʪʦ ʝ ʥʝʚʲʟʤʦʞʥʦ ʧʨʠ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʬʦʥ ʅʦʡʤʘʥ. 

ʊʦʚʘ ʟʥʘʯʠʪʝʣʥʦ ʫʚʝʣʠʯʘʚʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ 

ʥʘ ʧʨʦʛʨʘʤʘʪʘ. 

 

Á ʇʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʨʛʘʥʠʟʠʨʘʥʘ ʚ ʜʫʤʠ 
ʩ ʨʘʟʣʠʯʝʥ ʨʘʟʤʝʨ, ʦʙʠʢʥʦʚʝʥʦ ʧʦ-ʛʦʣʷʤ, ʦʪ ʪʦʟʠ ʥʘ 

ɸʜʨʝʩʥʘ ʰʠʥʘ 

ʐʠʥʘ ʟʘ ʠʥʩʪʨʫʢʮʠʠ  

 

 

 

 

 

 

 

 

ʇʨʦʮʝʩʦʨ 

(CPU) 

 

 

ʇʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ (ʧʦʨʪʦʚʝ, ʪʘʡʤʝʨʠ, ɸʎʇ, ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 

ʠʥʪʝʨʬʝʡʩʠ (RS-232, SPI, I2C, LIN, CAN), ʜʨʫʛʠ) 

 

... 

 

ʠʥʩʪʨʫʢʮʠʷ4 

 

ʠʥʩʪʨʫʢʮʠʷ3 

 

ʠʥʩʪʨʫʢʮʠʷ2 
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ʜʘʥʥʠ 
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ʜʘʥʥʠ 

ʐʠʥʘ ʟʘ ʜʘʥʥʠ 

ʐʠʥʘ ʜʘʥʥʠ 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ ʇʨʦʛʨʘʤʥʘ ʧʘʤʝʪ 

ʇʨʦʛʨʘʤʥʘ ʰʠʥʘ 

 

ʠʥʩʪʨʫʢʮʠʷ1 

 

... 
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00000h 0000h 

FFFFFh FFFFh 
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ʧʘʤʝʪʪʘ ʟʘ ʜʘʥʥʠ. ʅʘʧʨʠʤʝʨ ʘʢʦ ʠʥʩʪʨʫʢʮʠʠʪʝ ʩʘ 

ʰʠʨʦʢʠ 16-ʙʠʪʘ, ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ ʩʲʱʦ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʦʨʛʘʥʠʟʠʨʘʥʘ ʢʘʪʦ 16-ʙʠʪʦʚʠ ʢʣʝʪʢʠ. ʊʦʚʘ 

ʧʦʟʚʦʣʷʚʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʜʘ ʩʝ ʠʟʚʣʠʯʘʪ ʥʘʚʝʜʥʲʞ, 

ʢʦʝʪʦ ʩʲʱʦ ʚʦʜʠ ʜʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʙʲʨʟʦʜʝʡʩʪʚʠʝʪʦ 

ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

 

 

Á ʄʦʜʠʬʠʮʠʨʘʥʘ ʍʘʨʚʘʨʜ (Modified-Harvard ). 

 

ɼʦʩʪʘ ʨʦʚʠʭ ʠʟ ʠʥʪʝʨʥʝʪ ʜʘ ʥʘʤʝʨʷ ʪʦʯʥʦ ʠ ʷʩʥʦ ʦʧʠʩʘʥʠʝ ʥʘ 

ʪʦʚʘ ʢʘʢʚʦ ʪʦʯʥʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʦʟʠ ʪʠʧ ʘʨʭʠʪʝʢʪʫʨʘ. ɿʘ 

ʩʲʞʘʣʝʥʠʝ ʩʝ ʥʘʪʲʢʥʘʭ ʥʘ ʨʘʟʣʠʯʥʘ ʠ ʥʝ ʩʲʚʩʝʤ ʷʩʥʘ 

ʠʥʬʦʨʤʘʮʠʷ. ʊʠʧʠʯʥʦʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʝ, ʯʝ ʪʦʚʘ ʝ ʚʘʨʠʘʥʪ ʥʘ 

ʍʘʨʚʘʨʜ ʘʨʭʠʪʝʢʪʫʨʘʪʘ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ 

ʜʘ ʩʝ ʜʦʩʪʲʧʚʘ ʢʘʪʦ ʧʘʤʝʪ ʟʘ ʜʘʥʥʠ. ɿʘ ʮʝʣʪʘ ʩʝ ʦʩʠʛʫʨʷʚʘ 

ʜʦʧʲʣʥʠʪʝʣʥʘ ʰʠʥʘ ʟʘ ʜʘʥʥʠ ʤʝʞʜʫ ʧʨʦʮʝʩʦʨʘ ʠ 

ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ (ʌʠʛ.108). 

 

ʉʲʛʣʘʩʥʦ ʪʦʚʘ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʚʝʯʝʪʦ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ, 

ʢʦʠʪʦ ʩʘ ʜʦʢʫʤʝʥʪʠʨʘʥʠ, ʯʝ ʠʟʧʦʣʟʚʘʪ ʍʘʨʚʘʨʜ ʘʨʭʠʪʝʢʪʫʨʘ, 

ʚʩʲʱʥʦʩʪ ʠʟʧʦʣʟʚʘʪ ʤʦʜʠʬʠʮʠʨʘʥʘ ʍʘʨʚʘʨʜ ʘʨʭʠʠʪʝʢʪʫʨʘ, 

ʪʲʡ ʢʘʪʦ ʤʦʛʘʪ ʜʘ ʯʝʪʘʪ/ʟʘʧʠʩʚʘʪ ʜʘʥʥʠ ʦʪ/ʚ ʧʨʦʛʨʘʤʥʘʪʘ ʩʠ 

ʧʘʤʝʪ. 

 

ʉʧʦʨʝʜ ʜʨʫʛʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʜʠʬʠʮʠʨʘʥʘʪʘ ʍʘʨʚʘʨʜ 

ʘʨʭʠʪʝʢʪʫʨʘ ʠʟʧʦʣʟʚʘ ʢʝʰ-ʧʘʤʝʪʠ ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ 

ʌʠʛ.109. ʂʦʛʘʪʦ ʧʨʦʮʝʩʦʨʲʪ ʠʟʧʲʣʥʷʚʘ ʠʥʩʪʨʫʢʮʠʠ ʦʪ ʢʝʰ-

ʧʘʤʝʪʪʘ1, ʪʦʡ ʩʝ ʜʲʨʞʠ ʢʘʪʦ ʍʘʨʚʘʨʜ-ʧʨʦʮʝʩʦʨ, ʘ ʢʦʛʘʪʦ 

ʠʟʧʲʣʥʷʚʘ ʦʪ ʛʣʘʚʥʘʪʘ ʧʘʤʝʪ, ʪʦʡ ʩʝ ʜʲʨʞʠ ʢʘʪʦ ʬʦʥ 

ʅʦʡʤʘʥ-ʧʨʦʮʝʩʦʨ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1:  ʂʝ-hʧʘʤʝʪʪʘ ʝ ʚʠʜ RAM ʧʘʤʝʪ, ʜʦʩʪʲʧʘ ʜʦ ʢʦʷʪʦ ʝ ʧʦ- 

ʙʲʨʟ ʦʪ ʜʦʩʪʲʧʘ ʜʦ ʦʙʠʯʘʡʥʘʪʘ RAM ʧʘʤʝʪ. 

_____________________________________________________________ 
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ʌʠʛ. 108 ʄʦʜʠʬʠʮʠʨʘʥʘ ʍʘʨʚʘʨʜ ʘʨʭʠʪʝʢʪʫʨʘ-ʚʘʨʠʘʥʪ 1 
 

ʊʠʧʠʯʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʪʦʟʠ ʪʠʧ ʘʨʭʠʪʝʢʪʫʨʘ ʩʘ ARM9 ʠ 

x86 ʧʨʦʮʝʩʦʨʠʪʝ. 

 

ʉʧʦʨʝʜ ʤʝʥ ʦʧʨʝʜʝʣʝʥʠʝʪʦ ʭʠʙʨʠʜʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʙʠ ʙʠʣʦ 

ʧʦ-ʧʦʜʭʦʜʷʱʦ ʚ ʩʣʫʯʘʷ. 

 

ɸʜʨʝʩʥʘ ʰʠʥʘ 

ʐʠʥʘ ʟʘ ʠʥʩʪʨʫʢʮʠʠ  

 

 

 

 

 

 

 

 

ʇʨʦʮʝʩʦʨ 

(CPU) 

 

 

ʇʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ (ʧʦʨʪʦʚʝ, ʪʘʡʤʝʨʠ, ɸʎʇ, ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 

ʠʥʪʝʨʬʝʡʩʠ (RS-232, SPI, I2C, LIN, CAN), ʜʨʫʛʠ) 

 

... 

 

ʠʥʩʪʨʫʢʮʠʷ4 

 

ʠʥʩʪʨʫʢʮʠʷ3 

 

ʠʥʩʪʨʫʢʮʠʷ 2 

 

... 

 

ʜʘʥʥʠ 

 

ʜʘʥʥʠ 

 

ʜʘʥʥʠ 

 

ʜʘʥʥʠ 

ʐʠʥʘ ʟʘ ʜʘʥʥʠ 

ʋʧʨʘʚʣʷʚʘʱʘ  ʰʠʥʘ 

 

ʐʠʥʘ ʜʘʥʥʠ 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ ʇʨʦʛʨʘʤʥʘ ʧʘʤʝʪ 

ʇʨʦʛʨʘʤʥʘ ʰʠʥʘ 

 

ʠʥʩʪʨʫʢʮʠʷ 1 

 

... 
 

... 
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ɸʜʨʝʩʥʘ ʰʠʥʘ 
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ʌʠʛ. 109 ʄʦʜʠʬʠʮʠʨʘʥʘ ʍʘʨʚʘʨʜ ʘʨʭʠʪʝʢʪʫʨʘ-ʚʘʨʠʘʥʪ 2 
 

 

15.2.3  ʅʘʙʦʨ ʦʪ ʠʥʩʪʨʫʢʮʠʠ 

 

ʀʥʩʪʨʫʢʮʠʠʪʝ ʩʘ ʚʘʞʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʚʩʝʢʠ ʧʨʦʮʝʩʦʨ. 

ʊʝ ʚʣʠʷʷʪ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʢʦʜʘ, ʪ.ʝ. . ʚʲʨʭʫ ʦʙʝʤʘ ʥʘ ʟʘʝʤʘʥʘʪʘ 

ʦʪ ʧʨʦʛʨʘʤʘʪʘ ʧʘʤʝʪ. ɽʜʥʘ ʠʥʩʪʨʫʢʮʠʷ ʩʝ ʩʲʩʪʦʠ ʦʪ ʦʧʢʦʜ ʠ 

ʦʧʝʨʘʥʜʠ. ʆʧʢʦʜʲʪ ʫʢʘʟʚʘ ʢʘʢʚʘ ʦʧʝʨʘʮʠʷ ʠʟʚʲʨʰʚʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ (ʩʲʙʠʨʘʥʝ, ʠʟʚʘʞʜʘʥʝ, ʧʨʝʤʝʩʪʚʘʥʝ, ʧʨʝʭʦʜ ʠ 

 

 

ʇʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ (ʧʦʨʪʦʚʝ, ʪʘʡʤʝʨʠ, ɸʎʇ, ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 

ʠʥʪʝʨʬʝʡʩʠ (RS-232, SPI, I2C, LIN, CAN), ʜʨʫʛʠ) 

 

... 

 

ʠʥʩʪʨʫʢʮʠʷ4 

 

 

ʠʥʩʪʨʫʢʮʠʷ3 

 

 

ʠʥʩʪʨʫʢʮʠʷ2 

 

 

ʠʥʩʪʨʫʢʮʠʷ1 

 

ʂʝ-hʧʘʤʝʪ ʟʘ 

ʠʥʩʪʨʫʢʮʠʠ 

ʠʥʩʪʨʫʢʮʠʠ

ʠ 

ʘʜʨʝʩ 

 

 

 

 

 

 

 

ʇʨʦʮʝʩʦʨ 

(CPU) 

 

 

ɻʣʘʚʥʘ 

ʇʘʤʝʪ 
 

ʠʥʩʪʨʫʢʮʠʠ 

 ʠ 

 ʜʘʥʥʠ 

ʉʠʩʪʝʤʥʘ ʰʠʥʘ (ʠʥʩʪʨʫʢʮʠʠ ʠ ʜʘʥʥʠ) 

 

... 

 

ʜʘʥʥʠ 

 

ʜʘʥʥʠ 

 

ʜʘʥʥʠ 

 

ʜʘʥʥʠ 

ʜʘʥʥʠ 

ʘʜʨʝʩ 

 

ʂʝ-hʧʘʤʝʪ ʟʘ 

ʜʘʥʥʠ 
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ʪ.ʥ.), ʘ ʦʧʝʨʘʥʜʠʪʝ ʩʘ ʦʙʝʢʪʠʪʝ, ʚʲʨʭʫ ʢʦʠʪʦ ʩʝ ʧʨʠʣʘʛʘ 

ʦʧʝʨʘʮʠʷʪʘ. ʆʧʝʨʘʥʜʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʝʛʠʩʪʨʠ ʥʘ 

ʧʨʦʮʝʩʦʨʘ, ʢʣʝʪʢʠ ʦʪ ʧʘʤʝʪʪʘ ʟʘ ʜʘʥʥʠ ʠ ʜʨʫʛʠ. ʆʩʥʦʚʥʠʪʝ 

ʤʝʪʨʠʢʠ, ʢʦʠʪʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʠʥʩʪʨʫʢʮʠʠʪʝ ʩʘ: 

 

Á ʈʘʟʤʝʨ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ; 

 

Á ʉʢʦʨʦʩʪ ʥʘ ʠʟʧʲʣʥʝʥʠʝ;  

 

Á ʅʘʣʠʯʥʠ ʠʥʩʪʨʫʢʮʠʠ; 

 

Á ɸʜʨʝʩʥʠ ʨʝʞʠʤʠ1. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ʦʧʨʝʜʝʣʷ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʜʦʩʪʠʛʘ ʦʧʝʨʘʥʜʠʪʝ ʩʠ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʥʷʤʘ ʝʜʠʥʥʦ 

ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ʘʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ.   

____________________________________________________ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʙʦʨʘ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʠʪʦ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ, ʪʝ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ: 

 

Á CISC (Complex Instruction Set Computer); 

 

Á RISC (Reduced Instruction Set Computer). 

 

CISC-ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ,  ʢʘʢʪʦ ʧʦʜʩʢʘʟʚʘ ʩʘʤʦʪʦ ʠʤʝ, ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʛʦʣʷʤ ʙʨʦʡ ʠʥʩʪʨʫʢʮʠʠ ʠ ʘʜʨʝʩʥʠ ʨʝʞʠʤʠ, 

ʩʲʦʪʚʝʪʥʦ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʥʘ ʩʣʦʞʥʦʩʪ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

RISC-ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. 
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16 ʇʨʦʛʨʘʤʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʠʟʧʲʣʥʝʥʠʝ 

 

ʇʨʝʜʠ ʜʘ ʨʘʟʛʣʝʜʘʤʝ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʟʘʧʦʟʥʘʝʤ ʩ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʠ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʝʜʥʘ ʧʨʦʛʨʘʤʘ. ʇʨʦʛʨʘʤʘʪʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ 

ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ 

ʤʘʠhʥʥʠ ʠʥʩʪʨʫʢʮʠʠ. ʄʘʰʠʥʥʠʪʝ ʠʥʩʪʨʫʢʮʠʠ ʩʘ 

ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʥʫʣʠ ʠ ʝʜʠʥʠʮʠ ʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʦʧʢʦʜ ʠ 

ʦʧʝʨʘʥʜʠ. ʆʧʢʦʜʲʪ ʫʢʘʟʚʘ ʢʘʢʚʘ ʦʧʝʨʘʮʠʷ ʠʟʚʲʨʰʚʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ (ʩʲʙʠʨʘʥʝ, ʠʟʚʘʞʜʘʥʝ, ʧʨʝʤʝʩʪʚʘʥʝ, ʧʨʝʭʦʜ ʠ 

ʪ.ʥ.), ʘ ʦʧʝʨʘʥʜʠʪʝ ʩʘ ʦʙʝʢʪʠʪʝ, ʚʲʨʭʫ ʢʦʠʪʦ ʩʝ ʧʨʠʣʘʛʘ 

ʦʧʝʨʘʮʠʷʪʘ. ʇʨʦʛʨʘʤʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ: 

 

Á ʦʩʥʦʚʥʘ ʧʨʦʛʨʘʤʘ; 

 

Á ʧʦʜʧʨʦʛʨʘʤʠ; 

 

Á ʧʦʜʧʨʦʛʨʘʤʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷ. 

 

ʇʦʜʧʨʦʛʨʘʤʘʪʘ ʝ ʧʘʨʯʝ ʢʦʜ, ʢʦʝʪʦ ʠʟʚʲʨʰʚʘ ʩʧʝʮʠʬʠʯʥʘ 

ʟʘʜʘʯʘ. ʊʦʚʘ ʧʘʨʯʝ ʢʦʜ ʩʝ ʠʟʧʲʣʥʷʚʘ, ʢʦʛʘʪʦ ʧʦʜʧʨʦʛʨʘʤʘʪʘ 

ʩʝ ʠʟʚʠʢʘ ʩʲʩ ʩʧʝʮʠʘʣʥʘ ʠʥʩʪʨʫʢʮʠʷ (ʪʠʧʠʯʥʦ ʦʙʦʟʥʘʯʘʚʘʥʘ 

ʢʘʪʦ CALL ʥʘ ʘʩʝʤʙʣʝʨʝʥ ʝʟʠʢ). ɽʜʥʘ ʧʦʜʧʨʦʛʨʘʤʘ ʤʦʞʝ ʜʘ 

ʠʟʚʠʢʚʘ ʜʨʫʛʠ ʧʦʜʧʨʦʛʨʘʤʠ ʠ ʪ.ʥ. ʇʨʠ ʟʘʚʲʨʰʚʘʥʝ ʥʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʚʨʲʱʘ ʢʲʤ ʠʥʩʪʨʫʢʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ ʥʘʤʠʨʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʠʥʩʪʨʫʢʮʠʷʪʘ ʟʘ ʠʟʚʠʢʚʘʥʝ ʥʘ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ. 

 

ʇʦʜʧʨʦʛʨʘʤʘʪʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ (ISR ï Interrupt 

Service Routine) ʝ ʧʦʜʦʙʥʘ ʥʘ ʦʙʠʢʥʦʚʝʥʘ ʧʦʜʧʨʦʛʨʘʤʘ ʩ ʪʘʟʠ 

ʨʘʟʣʠʢʘ, ʯʝ ʪʷ ʩʝ ʠʟʚʠʢʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʦʪ ʭʘʨʜʫʝʨʘ ʧʨʠ 

ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. ʇʨʝʢʲʩʚʘʥʠ̫ ʪʘ ʩʘ ʩʠʛʥʘʣʠ, ʢʦʠʪʦ 

ʩʝ ʛʝʥʝʨʠʨʘʪ ʦʪ ʧʝʨʠʬʝʨʥʠʪʝ ʤʦʜʫʣʠ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠ ʩʲʙʠʪʠʷ (ʧʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜ ʠ ʪ.ʥ.). 

ʇʨʠ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ISR-ʧʦʜʧʨʦʛʨʘʤʘʪʘ, 



  

 

166 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʚʨʲʱʘ ʢʲʤ ʠʥʩʪʨʫʢʮʠʷʪʘ, 

ʢʦʷʪʦ ʝ ʙʠʣʘ ʥʘʨʝʜ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʪʦʯʥʦ ʧʨʝʜʠ ʜʘ ʚʲʟʥʠʢʥʝ 

ʧʨʝʢʲʩʚʘʥʝʪʦ ʠ ʧʨʝʜʠ ʭʘʨʜʫʝʨʘ ʜʘ ʠʟʚʠʢʚʘ ISR-

ʧʦʜʧʨʦʛʨʘʤʘʪʘ.  

 

ʌʠʛ.110 ʠʣʶʩʪʨʠʨʘ ʦʧʠʩʘʥʠʪʝ ʧʨʦʮʝʩʠ. 

 

 
 

ʌʠʛ. 110 ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʛʨʘʤʘ 
 

ʇʨʦʮʝʩʦʨʲʪ ʠʟʧʲʣʥʷʚʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʦʩʥʦʚʥʘʪʘ ʧʨʦʛʨʘʤʘ. 

ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ CALL ʧʦʜʧʨʦʛʨʘʤʘ 

ʧʨʦʮʝʩʦʨʲʪ ʩʧʠʨʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ 

ʦʩʥʦʚʥʘʪʘ ʧʨʦʛʨʘʤʘ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ. ʇʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʥʘʯʘʣʦ: ʆʩʥʦʚʥʘ ʧʨʦʛʨʘʤʘ 

 ʠʥʩʪʨʫʢʮʠʷ 1 

 ʠʥʩʪʨʫʢʮʠʷ 2 

 é 

 CALL ʧʦʜʧʨʦʛʨʘʤʘ 

 é 

 ʠʥʩʪʨʫʢʮʠʷ N 

ʢʨʘʡ: 

ʥʘʯʘʣʦ: ʇʦʜʧʨʦʛʨʘʤʘ 

 ʠʥʩʪʨʫʢʮʠʷ 1 

 ʠʥʩʪʨʫʢʮʠʷ 2 

 ʠʥʩʪʨʫʢʮʠʷ 3 

 ʠʥʩʪʨʫʢʮʠʷ 4 

 

 é 

ʢʨʘʡ: 

ʥʘʯʘʣʦ: ISR-ʧʦʜʧʨʦʛʨʘʤʘ 

 ʠʥʩʪʨʫʢʮʠʷ 1 

 ʠʥʩʪʨʫʢʮʠʷ 2 

 é 

ʢʨʘʡ: 

ʆʩʥʦʚʥʘ ʧʨʦʛʨʘʤʘ 

ʇʦʜʧʨʦʛʨʘʤʘ 

ISR-pʦʜʧʨʦʛʨʘʤʘ 

ɺʲʟʥʠʢʚʘʥʝ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ 

ʇʨʦʛʨʘʤʥʘ ʧʘʤʝʪ 
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ʪʝʟʠ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʮʝʩʦʨʲʪ ʧʦʣʫʯʘʚʘ ʩʠʛʥʘʣ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

( ʤʦʤʝʥʪʲʪ ʥʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʦʪʙʝʣʷʟʘʥ ʩ     ). 

ʇʨʦʮʝʩʦʨʲʪ ʩʧʠʨʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ISR-ʧʦʜʧʨʦʛʨʘʤʘʪʘ. ʇʨʠ ʟʘʚʲʨʰʚʘʥʝ ʥʘ 

ISR-ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʧʨʦʮʝʩʦʨʲʪ ʚʲʟʦʙʥʦʚʷʚʘ ʠʟʧʲʣʥʝʥʠʝʪʦ 

ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʦʪʪʘʤ ʦʪʢʲʜʝʪʦ ʝ ʙʠʣ 

ʩʪʠʛʥʘʣ ʧʨʝʜʠ ʜʘ ʚʲʟʥʠʢʥʝ ʧʨʝʢʲʩʚʘʥʝʪʦ. ʇʨʠ ʟʘʚʲʨʰʚʘʥʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʧʨʦʮʝʩʦʨʲʪ ʩʝ ʚʨʲʱʘ ʢʲʤ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʲʨʚʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʩʣʝʜ ʠʥʩʪʨʫʢʮʠʷʪʘ 

CALL subroutine  ʚ ʦʩʥʦʚʥʘʪʘ ʧʨʦʛʨʘʤʘ. 
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17 ʆʧʠʩʘʥʠʝ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ 
ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

17.1  ɹʘʟʦʚʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

17.1.1 ʎʝʥʪʨʘʣʝʥ ʧʨʦʮʝʩʦʨ 

 

ʌʠʛ.111 ʧʦʢʘʟʚʘ ʦʙʦʙʱʝʥʘʪʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʝʜʠʥ 

ʧʨʦʮʝʩʦʨ. 

 

ɸʃʋ

ɼʝʢʦʜʝʨ ʥʘ 

ʠʥʩʪʨʫʢʮʠ̫ʪʘ

ʨʝʛʠʩʪʨʠ

ʈʝʛʠʩʪ̡ʨ ʥʘ 

ʠʥʩʪʨʫʢʮʠ̫ʪʘ

ɹʨʦ̫ʯ ʥʘ 

ʠʥʩʪʨʫʢʮʠʠʪʝ

ʇʨʦʮʝʩʦʨ

ʦʧʝʨʘʥʜ1 ʦʧʝʨʘʥʜ2

ʨʝʟʫʣʪʘʪ

ʀ

ʥ

ʪ

ʝ

ʨ

ʬ

ʝ

ʡ

ʩ

ʋʧʨʘʚʣ̫ʚʘɦ ʦ ʋʩʪʨʦʡʩʪʚʦ

 
 

ʌʠʛ. 111 ʎʝʥʪʨʘʣʝʥ ʧʨʦʮʝʩʦʨ 

 

ʊʦʡ ʩʝ ʩʲʩʪʦʠ ʦʪ ɸʨʠʪʤʝʪʠʯʥʦ & ʃʦʛʠʯʝʩʢʦ ʫʩʪʨʦʡʩʪʚʦ 

(ɸʃʋ), ʈʝʛʠʩʪʨʠ ʠ ʋʧʨʘʚʣʷʚʘʱʦ ʋʩʪʨʦʡʩʪʚʦ (ʋʋ). 

ʇʨʦʮʝʩʦʨʲʪ ʝ ʦʪʛʦʚʦʨʝʥ ʟʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠ. ʂʘʢ ʱʝ ʩʝ 

ʦʙʨʘʙʦʪʚʘʪ ʜʘʥʥʠʪʝ, ʟʘʚʠʩʠ ʦʪ ʧʨʦʛʨʘʤʘʪʘ, ʢʦʷʪʦ ʤʫ ʝ 

ʟʘʜʘʜʝʥʘ ʜʘ ʠʟʧʲʣʥʷʚʘ. ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʧʨʦʮʝʩʦʨʘ, 
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ʧʨʦʛʨʘʤʘʪʘ ʝ ʥʘʙʦʨ ʦʪ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʠʪʦ ʤʫ ʫʢʘʟʚʘʪ ʢʘʢʚʦ 

ʜʘ ʧʨʘʚʠ. ʊʠʧʠʯʥʠʪʝ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʠʪʦ ʝʜʠʥ ʧʨʦʮʝʩʦʨ 

ʠʟʧʲʣʥʷʚʘ, ʩʘ ʩʲʙʠʨʘʥʝ ʠ ʠʟʚʘʞʜʘʥʝ ʥʘ ʯʠʩʣʘ, ʩʨʘʚʥʷʚʘʥʝ ʥʘ 

ʯʠʩʣʘ, ʧʦ-ʩʣʦʞʥʠʪʝ ʧʨʦʮʝʩʦʨʠ ʠʟʚʲʨʰʚʘʪ ʫʤʥʦʞʝʥʠʝ ʠ 

ʜʝʣʝʥʠʝ ʥʘ ʯʠʩʣʘ ʠ ʤʥʦʛʦ ʜʨʫʛʠ. ʋʋ ʦʪʛʦʚʘʨʷ ʟʘ ʠʟʚʣʠʯʘʥʝʪʦ 

ʥʘ  ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʠ ʜʝʢʦʜʠʨʘʥʝʪʦ ʠʤ. ɸʃʋ, 

ʢʘʢʪʦ ʧʦʜʩʢʘʟʚʘ ʥʝʛʦʚʦʪʦ ʠʤʝ, ʠʟʚʲʨʰʚʘ ʘʨʠʪʤʝʪʠʯʥʠ ʠ 

ʣʦʛʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ (ʢʘʪʦ ʩʲʙʠʨʘʥʝ, ʠʟʚʘʞʜʘʥʝ, ʫʤʥʦʞʝʥʠʝ, 

ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʣʷʚʦ ʠʣʠ ʥʘʜʷʩʥʦ ʠ ʜʨ.) ʚʲʨʭʫ ʜʘʥʥʠʪʝ. 

ʈʝʛʠʩʪʨʠʪʝ ʥʘ ʧʨʦʮʝʩʦʨʘ ʩʘ ʩʧʝʮʠʘʣʥʠ ʢʣʝʪʢʠ ʧʘʤʝʪ, ʜʦ 

ʢʦʠʪʦ ʜʦʩʪʲʧʲʪ ʝ ʥʘʡ-ʙʲʨʟ. ʏʘʩʪ ʦʪ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʠʤʘʪ 

ʩʪʨʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʘʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ, ʘ ʜʨʫʛʘ ʯʘʩʪ ʤʦʛʘʪ 

ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʚʨʝʤʝʥʥʦ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʠ ʠ ʩʝ 

ʥʘʨʠʯʘʪ ʨʝʛʠʩʪʨʠ ʩ ʦʙʱʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ɼʘʥʥʠʪʝ, ʚʲʨʭʫ 

ʢʦʠʪʦ ɸʃʋ ʠʟʚʲʨʰʚʘ ʥʷʢʘʢʚʘ ʦʧʝʨʘʮʠʷ, ʩʝ ʥʘʨʠʯʘʪ ʥʘʡ-

ʦʙʱʦ ʦʧʝʨʘʥʜʠ.  
 

ʇʨʠ ʧʦʜʘʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ɹʨʦʷʯʲʪ 

ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʩʝ ʟʘʨʝʞʜʘ ʩ ʘʜʨʝʩʘ ʚ ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ, 

ʢʲʜʝʪʦ ʩʝ ʥʘʤʠʨʘ ʧʲʨʚʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. ʊʦʟʠ 

ʘʜʨʝʩ ʩʝ ʥʘʨʠʯʘ ʦʱʝ ʨʝʩʝʪ ʚʝʢʪʦʨ. ʀʥʩʪʨʫʢʮʠʷʪʘ ʩʝ ʯʝʪʝ ʦʪ  

ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ ʠ ʩʝ ʢʦʧʠʨʘ ʚ ʈʝʛʠʩʪʲʨʘ ʥʘ 

ʀʥʩʪʨʫʢʮʠʠʪʝ, ʘ ʚ ɹʨʦʷʯʘ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʘʚʪʦʤʘʪʠʯʥʦ 

ʩʝ ʟʘʨʝʞʜʘ ʘʜʨʝʩʘ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʷ. 

ʀʟʚʣʝʯʝʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʩʝ ʜʝʢʦʜʠʨʘ ʦʪ ɼʝʢʦʜʝʨʘ ʥʘ 

ʀʥʩʪʨʫʢʮʠʠʪʝ, ʢʦʡʪʦ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ "ʢʘʟʚʘ" ʥʘ ɸʃʋ 

ʢʘʢʚʘ ʦʧʝʨʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʠʟʚʲʨʰʠ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʜʘʥʥʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʜʲʨʞʘʪ ʚ ʩʘʤʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʠʣʠ ʜʘ ʩʝ ʠʟʚʣʝʢʘʪ ʦʪ ʧʘʤʝʪʪʘ ʟʘ ʜʘʥʥʠ. ʉʲʱʦ 

ʪʘʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʥʩʪʨʫʢʮʠʷʪʘ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʦʧʝʨʘʮʠʷʪʘ 

ʤʦʞʝ ʜʘ ʩʝ ʩʲʭʨʘʥʠ ʦʪʥʦʚʦ ʚ ʥʷʢʦʡ ʦʪ ʨʝʛʠʩʪʨʠʪʝ ʥʘ 

ʧʨʦʮʝʩʦʨʘ ʠʣʠ ʚ ʧʘʤʝʪʪʘ ʟʘ ʜʘʥʥʠ. ʅʘʢʨʘʪʢʦ ʢʘʟʘʥʦ, 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʝʜʥʘ ʧʨʦʛʨʘʤʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʟʚʣʠʯʘʥʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʠʪʝ, ʦʪ ʢʦʠʪʦ ʪʷ ʩʝ ʩʲʩʪʦʠ, ʪʷʭʥʦʪʦ ʜʝʢʦʜʠʨʘʥʝ ʠ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʠʤ. 

 

ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʝʜʠʥ ʧʨʦʛʨʘʤʠʩʪ ʧʨʦʮʝʩʦʨʲʪ ʤʦʞʝ ʜʘ ʩʝ 
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ʧʨʝʜʩʪʘʚʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

 
 

ʌʠʛ. 112 ʇʨʦʛʨʘʤʝʥ ʤʦʜʝʣ ʥʘ ʧʨʦʮʝʩʦʨ 
 

ʈʦʣʷʪʘ ʥʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ (PC - Program Counter) ʚʝʯʝ 

ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʝ ʷʩʥʘ. ʊʦʡ ʩʦʯʠ ʢʲʤ ʧʦʨʝʜʥʘʪʘ ʟʘ 

ʠʟʧʲʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʷ, ʪ.ʝ. . ʩʲʜʲʨʞʘ ʘʜʨʝʩʘ ʚ ʧʨʦʛʨʘʤʥʘʪʘ 

ʧʘʤʝʪ ʥʘ ʧʦʨʝʜʥʘʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʷ.  

 

ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʉʪʝʢʘ (SP ï Stack Pointer) ʝ ʩʧʝʮʠʘʣʝʥ 

ʨʝʛʠʩʪʲʨ, ʢʦʡʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʨʘʙʦʪʘ ʩʲʩ ʩʪʝʢʘ. ʉʪʝʢʲʪ ʝ 

ʩʧʝʮʠʘʣʥʘ ʧʘʤʝʪ, ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ 

ʥʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ (ʘʜʨʝʩʘ ʥʘ ʚʨʲʱʘʥʝ) ʧʨʠ ʠʟʚʠʢʚʘʥʝ ʥʘ 

ʧʦʜʧʨʦʛʨʘʤʠ ʠ ISR-ʧʦʜʧʨʦʛʨʘʤʠ. ʉʪʝʢʲʪ ʝ ʨʘʟʛʣʝʜʘʥ ʧʦ-

ʧʦʜʨʦʙʥʦ ʚ 17.1.3 ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ. 

 

ʈʘʙʦʪʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʘ ʨʝʛʠʩʪʨʠ ʟʘ ʦʙʱʘ ʫʧʦʪʨʝʙʘ, 

ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʚʨʝʤʝʥʥʦ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʠ ʠ ʨʝʟʫʣʪʘʪʠ ʦʪ 

ʘʨʠʪʤʝʪʠʯʥʠ ʠ ʣʦʛʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ. ʊʘʢʠʚʘ ʨʝʛʠʩʪʨʠ 

ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʥʘʨʠʯʘʪ ʘʢʫʤʫʣʘʪʦʨʠ. ʊʠʧʠʯʥʦ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʠʤʘʪ ʧʦʥʝ ʝʜʠʥ ʘʢʫʤʫʣʘʪʦʨ. 

 

ʈʝʛʠʩʪʲʨʲʪ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ (PSW ï Program Status Word) ʝ 

C Z S      

ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ 

ʋʢʘʟʘʪʝʣ ʢʲʤ ʉʪʝʢʘ 

ʈʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ ʥʘ ʉ̡ ʩʪʦʷʥʠʝʪʦ 

ɿʥʘʢʦʚ ʬʣʘʛ 

ʅʫʣʝʚ ʬʣʘʛ 

ʌʣʘʛ ʟʘ ʧʨʝʥʦʩ/ʟʘʝʤ 
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ʩʧʝʮʠʘʣʝʥ ʨʝʛʠʩʪʲʨ, ʢʦʡʪʦ ʩʲʜʲʨʞʘ ʨʘʟʣʠʯʥʠ ʬʣʘʛʦʚʝ 

(ʙʠʪʦʚʝ), ʦʪʨʘʟʷʚʘʱʠ ʨʝʟʫʣʪʘʪʘ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʚʩʷʢʘ 

ʠʥʩʪʨʫʢʮʠʷ. ʊʠʧʠʯʥʦ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʩʲʜʲʨʞʘ ʩʣʝʜʥʠʪʝ 

ʬʣʘʛʦʚʝ: 

 

Á ʌʣʘʛ ʟʘ ʧʨʝʥʦʩ/ʟʘʝʤ C 

 

ʊʦʟʠ ʬʣʘʛ ʧʦʢʘʟʚʘ ʜʘʣʠ ʠʤʘ ʧʨʝʥʦʩ ʦʪ ʥʘʡ-ʩʪʘʨʰʠʪʝ 

ʙʠʪʦʚʝ ʥʘ ʦʧʝʨʘʥʜʠʪʝ ʧʨʠ ʦʧʝʨʘʮʠʷ ʩʲʙʠʨʘʥʝ ʠʣʠ ʟʘʝʤ 

ʧʨʠ ʦʧʝʨʘʮʠʷ ʠʟʚʘʞʜʘʥʝ. 

 

Á ʅʫʣʝʚ ʬʣʘʛ Z 

 

ʊʦʟʠ ʬʣʘʛ ʧʦʢʘʟʚʘ ʜʘʣʠ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʘʨʠʪʤʝʪʠʯʥʘ ʠʣʠ 

ʣʦʛʠʯʝʩʢʘ ʦʧʝʨʘʮʠʷ ʝ ʥʫʣʘ. 

 

Á ɿʥʘʢʦʚ ʬʣʘʛ S 

 

 ʊʦʟʠ ʬʣʘʛ ʧʦʢʘʟʚʘ ʜʘʣʠ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʘʨʠʪʤʝʪʠʯʥʘ ʠʣʠ 

 ʣʦʛʠʯʝʩʢʘ ʦʧʝʨʘʮʠʷ ʝ ʧʦʣʦʞʠʪʝʣʝʥ ʠʣʠ ʦʪʨʠʮʘʪʝʣʝʥ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʈʝʛʠʩʪʲʨʲʪ ʥʘ 

ʉʲʩʪʦʷʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʲʜʲʨʞʘ ʠ ʜʨʫʛʠ ʬʣʘʛʦʚʝ. 

 

 

17.1.2 ʇʨʦʛʨʘʤʥʘ ʧʘʤʝʪ  

 

ʇʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ, ʢʘʢʪʦ ʧʦʜʩʢʘʟʚʘ ʠʤʝʪʦ, ʩʣʫʞʠ ʟʘ 

ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ, ʢʦʠʪʦ ʠʟʛʨʘʞʜʘʪ ʧʨʦʛʨʘʤʘʪʘ. 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʚʘʪ ʚ ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ 

ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʠ ʢʦʥʩʪʘʥʪʥʠ ʜʘʥʥʠ. ʇʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ ʩʝ 

ʥʘʨʠʯʘ ʦʱʝ ROM (Read Only Memory). ROM ʧʘʤʝʪʪʘ ʤʦʞʝ 

ʜʘ ʩʝ ʠʟʛʨʘʞʜʘ ʧʦ ʨʘʟʣʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠ: 

 

Á Masked-ROM 
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ʇʨʠ ʪʦʟʠ ʪʠʧ ʧʘʤʝʪ ʬʲʨʤʫʝʨʲʪ ʩʝ ʧʨʦʛʨʘʤʠʨʘ 

ʜʠʨʝʢʪʥʦ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʠ ʠʟʨʘʙʦʪʢʘʪʘ ʥʘ 

ʧʘʤʝʪʪʘ, ʯʨʝʟ ʬʦʪʦʣʠʪʦʛʨʘʬʩʢʠ ʤʝʪʦʜ ʠ ʥʝ ʤʦʞʝ 

ʧʦʚʝʯʝ ʜʘ ʙʲʜʝ ʧʨʦʤʝʥʷʥ.  

 

Á PROM (Programmable ROM) ʠʣʠ OTP (One-time 

 programmable ROM); 

 

ʊʦʟʠ ʪʠʧ ʧʘʤʝʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʛʨʘʤʠʨʘʥʘ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʩʧʝʮʠʘʣʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʥʘʨʝʯʝʥʦ 

ʧʨʦʛʨʘʤʘʪʦʨ. ɺ ʥʝʧʨʦʛʨʘʤʠʨʘʥʦ ʩʲʩʪʦʷʥʠʝ ʚʩʠʯʢʠ 

ʙʠʪʦʚʝ ʠʤʘʪ ʩʪʦʡʥʦʩʪ 1. ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʜʘʜʝʥ ʙʠʪ 

ʚ 0 ʩʪʘʚʘ ʯʨʝʟ ʧʨʦʛʘʨʷʥʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠ 

ʪʦʢ ʥʘ ʩʧʝʮʠʘʣʥʘ ʚʨʲʟʢʘ, ʥʘʨʝʯʝʥʘ ʙʫʰʦʥ (fuse). ʉʣʝʜ 

ʧʨʦʛʘʨʷʥʝʪʦ ʚʨʲʟʢʘʪʘ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʚʲʟʩʪʘʥʦʚʝʥʘ. 

 

Á EPROM (Erasable Programmable ROM) 

 

ʊʦʟʠ ʪʠʧ ʧʘʤʝʪ ʩʲʱʦ ʢʘʢʪʦ ʠ PROM, ʧʦʟʚʦʣʷʚʘ ʜʘ 

ʙʲʜʝ ʧʨʦʛʨʘʤʠʨʘʥʘ ʩ ʧʨʦʛʨʘʤʘʪʦʨ. ʇʨʝʜʠʤʩʪʚʦʪʦ ʥʘ 

EPROM ʦʙʘʯʝ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʜʘ ʩʝ 

ʠʟʪʨʠʚʘ. ʀʟʪʨʠʚʘʥʝʪʦ ʩʪʘʚʘ ʢʘʪʦ ʧʘʤʝʪʪʘ ʩʝ ʠʟʣʦʞʠ ʥʘ 

ʫʣʪʨʘʚʠʦʣʝʪʦʚʦ ʣʲʯʝʥʠʝ ʟʘ ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ. ɿʘ ʮʝʣʪʘ 

ʢʦʨʧʫʩʲʪ ʥʘ ʧʘʤʝʪʪʘ ʝ ʩʥʘʙʜʝʥ ʩ̡ ʩ ʩʧʝʮʠʘʣʥʦ 

ʧʨʦʟʦʨʯʝ (ʌʠʛ.113). 

 

 
 

ʌʠʛ. 113 EPROM 
 

ʇʦʨʘʜʠ ʚʠʩʦʢʘʪʘ ʮʝʥʘ (ʟʘʨʘʜʠ ʩʧʝʮʠʘʣʥʦʪʦ ʩʪʲʢʣʝʥʦ 

ʧʨʦʟʦʨʯʝ) ʪʦʟʠ ʪʠʧ ʧʘʤʝʪ ʩʝ ʝ ʠʟʧʦʣʟʚʘʣ ʩʘʤʦ ʧʦ 

ʚʨʝʤʝ ʥʘ ʨʘʟʚʦʡʥʠʷ ʧʨʦʮʝʩ. ʌʠʥʘʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʩʘ 

ʠʟʧʦʣʟʚʘʣʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʩ masked-ROM ʠʣʠ 

PROM. 
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Á EEPROM (Electrically Erasable Programmable ROM) 

 

EEPROM ʧʘʤʝʪʪʘ ʚʲʪʨʝʰʥʦ ʝ ʧʦʜʦʙʥʘ ʥʘ EPROM, ʩ 

ʪʘʟʠ ʨʘʟʣʠʢʘ, ʯʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʪʨʠʪʦ ʩ 

ʝʣʝʢʪʨʠʯʝʩʢʦ ʥʘʧʨʝʞʝʥʠʝ, ʚʤʝʩʪʦ ʩ ʫʣʪʨʘʚʠʦʣʝʪʦʚʘ 

ʩʚʝʪʣʠʥʘ. ʊʦʟʠ ʪʠʧ ʧʘʤʝʪ ʧʦʟʚʦʣʷʚʘ ʠʟʪʨʠʚʘʥʝ ʠ 

ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠ ʙʘʡʪʦʚʝ. ʂʘʪʦ 

ʥʝʜʦʩʪʘʪʲʢ ʥʘ EEPROM ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ 

ʦʪʥʦʩʠʪʝʣʥʦ ʜʲʣʛʦʪʦ ʚʨʝʤʝ ʟʘ 

ʠʟʪʨʠʚʘʥʝ/ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʙʘʡʪʦʚʝ. ʇʦ 

ʪʘʟʠ ʧʨʠʯʠʥʘ EEPROM ʧʘʤʝʪʠʪʝ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ 

ʧʨʦʛʨʘʤʥʘ ʧʘʤʝʪ (ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠ), ʘ 

ʢʘʪʦ ʝʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘ ʧʘʤʝʪ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 

ʢʘʣʠʙʨʘʮʠʦʥʥʠ ʜʘʥʥʠ ʥʘʧʨʠʤʝʨ ʠʣʠ ʥʷʢʘʢʚʘ ʜʨʫʛʘ 

ʠʥʬʦʨʤʘʮʠʷ. 

 

Á Flash EEPROM (ʠʣʠ ʧʨʦʩʪʦ Flash) 

 

ʌʣʘʰ ʧʘʤʝʪʪʘ ʝ ʧʦʜʦʙʥʘ ʥʘ EEPROM ʩ ʪʘʟʠ ʨʘʟʣʠʢʘ, 

ʯʝ ʠʟʪʨʠʚʘʥʝʪʦ ʩʪʘʚʘ ʥʘ ʙʣʦʢʦʚʝ (ʩʪʨʘʥʠʮʠ), ʘ ʥʝ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʥʠ ʙʘʡʪʦʚʝ. ʀʤʘ ʜʚʘ ʦʩʥʦʚʥʠ ʪʠʧʘ ʬʣʘʰ 

ʧʘʤʝʪʠ: NAND ʠ NOR. NAND-ʬʣʘʰ ʧʘʤʝʪʪʘ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʟʘʧʠʩʘʥʘ/ʯʝʪʝʥʘ ʥʘ ʙʣʦʢʦʚʝ (ʩʪʨʘʥʠʮʠ). NOR-

ʬʣʘʰ ʧʘʤʝʪʪʘ ʧʦʟʚʦʣʷʚʘ ʟʘʧʠʩ/ʯʝʪʝʥʝ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʥʠ ʙʘʡʪʦʚʝ, ʢʦʝʪʦ ʛʠ ʧʨʘʚʠ ʧʦʜʭʦʜʷʱʠ ʟʘ 

ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠ. 

 

NOR-ʬʣʘʰ ʧʘʤʝʪʪʘ (ʠʣʠ ʥʝʡʥʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ) ʝ 

ʧʨʝʜʧʦʯʠʪʘʥʠʷʪ ʪʠʧ ʧʨʦʛʨʘʤʥʘ ʧʘʤʝʪ ʚ ʩʲʚʨʝʤʝʥʥʠʪʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. 

 

 

17.1.3 ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ  

 

ʇʘʤʝʪʪʘ ʟʘ ʜʘʥʥʠ, ʢʘʢʪʦ ʧʦʜʩʢʘʟʚʘ ʠʤʝʪʦ, ʩʣʫʞʠ ʟʘ 

ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʚʨʝʤʝʥʥʠ ʜʘʥʥʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʧʨʦʛʨʘʤʘʪʘ ʠ 
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ʨʝʟʫʣʪʘʪʠ, ʧʦʣʫʯʝʥʠ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʡ. ʇʘʤʝʪʪʘ ʟʘ ʜʘʥʥʠ ʩʝ 

ʥʘʨʠʯʘ ʦʱʝ ʧʘʤʝʪ ʩ ʧʨʦʠʟʚʦʣʝʥ ʜʦʩʪʲʧ (RAM  - Random 

Access Memory). ʀʥʬʦʨʤʘʮʠʷʪʘ ʚ RAM ʩʝ ʧʘʟʠ ʩʘʤʦ ʜʦʢʘʪʦ 

ʝ ʥʘʣʠʯʥʦ ʟʘʭʨʘʥʚʘʥʝ. ʇʨʠ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ, 

ʜʘʥʥʠʪʝ ʚ RAM ʩʝ ʛʫʙʷʪ. 

 

RAM ʧʘʤʝʪʪʘ ʩʝ ʜʝʣʠ ʦʩʥʦʚʥʦ ʥʘ ʜʚʘ ʪʠʧʘ: ʩʪʘʪʠʯʥʘ RAM 

(SRAM) ʠ ʜʠʥʘʤʠʯʥʘ RAM (DRAM). SRAM ʟʘʧʘʟʚʘ 

ʩʲʜʲʨʞʘʥʠʝʪʦ ʩʠ, ʜʦʢʘʪʦ ʩʝ ʧʦʜʘʚʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʟʘʭʨʘʥʚʘʥʝ. 

DRAM ʧʘʤʝʪʪʘ ʦʩʚʝʥ ʥʘʣʠʯʠʝʪʦ ʥʘ ʟʘʭʨʘʥʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ 

ʠʟʠʩʢʚʘ ʠ ʩʧʝʮʠʘʣʝʥ ʢʦʥʪʨʦʣʝʨ, ʢʦʡʪʦ ʧʝʨʠʦʜʠʯʥʦ ʜʘ 

ʦʧʨʝʩʥʷʚʘ ʜʘʥʥʠʪʝ. ɸʢʦ ʪʦʚʘ ʥʝ ʩʝ ʧʨʘʚʠ, ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

DRAM ʩʝ ʛʫʙʠ ʩʣʝʜ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ ʜʦʨʠ ʠ ʧʨʠ ʥʘʣʠʯʠʝ 

ʥʘ ʟʘʭʨʘʥʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ. ʇʨʠ ʠʟʢʣʶʯʚʘʥʝ ʥʘ 

ʟʘʭʨʘʥʚʘʥʝʪʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʚ SRAM ʠ DRAM ʩʝ ʛʫʙʠ. 

 

ʇʨʝʜʠʤʩʪʚʦʪʦ ʥʘ SRAM ʧʨʝʜ DRAM ʝ, ʯʝ ʜʦʩʪʲʧʲʪ ʜʦ 

SRAM ʝ ʧʦ-ʙʲʨʟ ʠ  ʨʝʘʣʠʟʘʮʠʷʪʘ e ʧʦ-ʧʨʦʩʪʘ. ʂʘʪʦ 

ʥʝʜʦʩʪʘʪʲʢ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ ʧʦ-ʚʠʩʦʢʘʪʘ ʮʝʥʘ.  

 

ʊʠʧʠʯʥʦ RAM ʧʘʤʝʪʪʘ, ʦʩʚʝʥ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʚʨʝʤʝʥʥʠ 

ʜʘʥʥʠ, ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʩʪʝʢʘ. ʉʪʝʢʲʪ ʩʝ 

ʠʟʧʦʣʟʚʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ (ʘʜʨʝʩʘ ʥʘ 

ʚʨʲʱʘʥʝ) ʧʨʠ ʠʟʚʠʢʚʘʥʝ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘ ʠʣʠ ISR-

ʧʦʜʧʨʦʛʨʘʤʘ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʧʨʠ ʠʟʚʠʢʚʘʥʝ ʥʘ ISR-

ʧʦʜʧʨʦʛʨʘʤʘ, ʚ ʩʪʝʢʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʠ ʈʝʛʠʩʪʲʨʘ ʥʘ 

ʉʲʩʪʦʷʥʠʝʪʦ. ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʉʪʝʢʘ ʝ ʩʧʝʮʠʘʣʝʥ ʨʝʛʠʩʪʲʨ, 

ʢʦʡʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠ ʟʘʧʠʩ ʠ ʯʝʪʝʥʝ ʥʘ ʩʪʝʢʘ ʠ ʚʠʥʘʛʠ ʩʦʯʠ 

ʢʲʤ ʚʲʨʭʘ ʥʘ ʩʪʝʢʘ. ʉʪʝʢʲʪ ʨʘʙʦʪʠ ʥʘ ʧʨʠʥʮʠʧʘ ʧʦʩʣʝʜʝʥ 

ʚʣʷʟʲʣ ʧʲʨʚʠ ʠʟʣʷʟʲʣ (LIF O ïLast Input  First Output ). 

ʅʷʢʦʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘʪ ʩʧʝʮʠʘʣʥʠ ʠʥʩʪʨʫʢʮʠʠ ʟʘ 

ʟʘʧʠʩ/ʯʝʪʝʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʜʘʥʥʠ ʚ/ʦʪ ʩʪʝʢʘ. ɺ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʦʧʝʨʘʮʠʠʪʝ ʩʲʩ ʩʪʝʢʘ ʤʦʛʘʪ 

ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʧʦ ʝʜʠʥ ʦʪ ʩʣʝʜʥʠʪʝ ʤʝʭʘʥʠʟʤʠ: 

 

Á ʧʨʝʜʝʢʨʝʤʝʥʪ-ʧʦʩʪʠʥʢʨʝʤʝʥʪ 
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ʇʨʠ ʪʦʟʠ ʤʝʭʘʥʠʟʲʤ ʧʨʠ ʟʘʧʠʩ ʚ ʩʪʝʢʘ ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ 

ʉʪʝʢʘ ʧʲʨʚʦ ʩʝ ʥʘʤʘʣʷʚʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ 

ʟʘʧʠʩ ʚ ʩʪʝʢʘ. ʇʨʠ ʯʝʪʝʥʝ ʦʪ ʩʪʝʢʘ ʜʘʥʥʠʪʝ ʧʲʨʚʦ ʩʝ 

ʠʟʚʣʠʯʘʪ, ʩʣʝʜ ʢʦʝʪʦ ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʉʪʝʢʘ ʩʝ 

ʫʚʝʣʠʯʘʚʘ ʢʲʤ ʩʣʝʜʚʘʱʘʪʘ ʢʣʝʪʢʘ. ʉʣʝʜʚʘʱʠʪʝ ʜʚʝ 

ʬʠʛʫʨʠ ʠʣʶʩʪʨʠʨʘʪ ʧʨʦʮʝʩʠʪʝ ʥʘ ʟʘʧʠʩ ʠ ʯʝʪʝʥʝ ʥʘ 

ʩʪʝʢʘ ʧʦ ʤʝʭʘʥʠʟʤʘ ʧʨʝʜʝʢʨʝʤʝʥʪ-ʧʦʩʪʠʥʢʨʝʤʝʥʪ. 

 

 
 

ʌʠʛ. 114 ɿʘʧʠʩ ʚ ʩʪʝʢʘ ʧʦ ʤʝʭʘʥʠʟʤʘ ʧʨʝʜʝʢʨʝʤʝʥʪ-ʧʦʩʪʠʥʢʨʝʤʝʥʪ 
 

 
 

ʌʠʛ. 115 ʏʝʪʝʥʝ ʦʪ ʩʪʝʢʘ ʧʦ ʤʝʭʘʥʠʟʤʘ ʧʨʝʜʝʢʨʝʤʝʥʪ-ʧʦʩʪʠʥʢʨʝʤʝʥʪ 
 

Á ʧʦʩʪʜʝʢʨʝʤʝʥʪ-ʧʨʝʠʥʢʨʝʤʝʥʪ 

 

ʇʨʠ ʪʦʟʠ ʤʝʭʘʥʠʟʲʤ ʧʨʠ ʟʘʧʠʩ ʚ ʩʪʝʢʘ ʧʲʨʚʦ ʩʝ 

ʩʪʦʡʥʦʩʪ 

SP + 1 

SP 

 

 

... 

 

... 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ 

ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ 

0000h 

FFFFh 

 1 

 2 

ʩʪʦʡʥʦʩʪ 

SP 

SP-1 

 

 

... 

 

... 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ 

0000h 

FFFFh 

ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ 
 1 

 2 
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ʠʟʚʲʨʰʚʘ ʟʘʧʠʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʉʪʝʢʘ ʩʝ 

ʥʘʤʘʣʷʚʘ. ʇʨʠ ʯʝʪʝʥʝ ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʉʪʝʢʘ ʧʲʨʚʦ ʩʝ 

ʫʚʝʣʠʯʘʚʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʠʟʚʣʠʯʘʪ ʜʘʥʥʠʪʝ ʦʪ ʩʪʝʢʘ. 

ʉʣʝʜʚʘʱʠʪʝ ʜʚʝ ʬʠʛʫʨʠ ʠʣʶʩʪʨʠʨʘʪ ʧʨʦʮʝʩʠʪʝ ʥʘ 

ʟʘʧʠʩ ʠ ʯʝʪʝʥʝ ʥʘ ʩʪʝʢʘ ʧʦ ʤʝʭʘʥʠʟʤʘ ʧʦʩʪʜʝʢʨʝʤʝʥʪ-

ʧʨʝʠʥʢʨʝʤʝʥʪ. 

 

 
 

ʌʠʛ. 116 ɿʘʧʠʩ ʚ ʩʪʝʢʘ ʧʦ ʤʝʭʘʥʠʟʤʘ ʧʦʩʪʜʝʢʨʝʤʝʥʪ-ʧʨʝʠʥʢʨʝʤʝʥʪ 
 

 
 

ʌʠʛ. 117 ʏʝʪʝʥʝ ʦʪ ʩʪʝʢʘ ʧʦ ʤʝʭʘʥʠʟʤʘ ʧʦʩʪʜʝʢʨʝʤʝʥʪ-ʧʨʝʠʥʢʨʝʤʝʥʪ 
 

Á ʧʨʝʠʥʢʨʝʤʝʥʪ-ʧʦʩʪʜʝʢʨʝʤʝʥʪ 

 

ʇʨʠ ʪʦʟʠ ʤʝʭʘʥʠʟʲʤ ʧʨʠ ʟʘʧʠʩ ʚ ʩʪʝʢʘ ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ 

ʉʪʝʢʘ ʧʲʨʚʦ ʩʝ ʫʚʝʣʠʯʘʚʘ, ʩʣʝʜ ʢʦʝʪʦ ʜʘʥʥʠʪʝ ʩʝ 

ʩʪʦʡʥʦʩʪ SP + 1 

SP 

 

 

... 

 

... 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ 

ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ 

0000h 

FFFFh 

 1 
 2 

ʩʪʦʡʥʦʩʪ SP 

SP-1 

 

 

... 

 

... 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ 

0000h 

FFFFh 

ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ  1  2 
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ʟʘʧʠʩʚʘʪ ʚ ʩʪʝʢʘ. ʇʨʠ ʯʝʪʝʥʝ ʦʪ ʩʪʝʢʘ, ʜʘʥʥʠʪʝ ʧʲʨʚʦ 

ʩʝ ʠʟʚʣʠʯʘʪ, ʩʣʝʜ ʢʦʝʪʦ ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʉʪʝʢʘ ʩʝ 

ʥʘʤʘʣʷʚʘ. ʉʣʝʜʚʘʱʠʪʝ ʜʚʝ ʬʠʛʫʨʠ ʠʣʶʩʪʨʠʨʘʪ 

ʧʨʦʮʝʩʠʪʝ ʥʘ ʟʘʧʠʩ ʠ ʯʝʪʝʥʝ ʥʘ ʩʪʝʢʘ ʧʦ ʤʝʭʘʥʠʟʤʘ 

ʧʨʝʠʥʢʨʝʤʝʥʪ-ʧʦʩʪʜʝʢʨʝʤʝʥʪ. 

 

 
 

ʌʠʛ. 118 ɿʘʧʠʩ ʚ ʩʪʝʢʘ ʧʦ ʤʝʭʘʥʠʟʤʘ ʧʨʝʠʥʢʨʝʤʝʥʪ-ʧʦʩʪʜʝʢʨʝʤʝʥʪ 
 

 
 

ʌʠʛ. 119 ʏʝʪʝʥʝ ʦʪ ʩʪʝʢʘ ʧʦ ʤʝʭʘʥʠʟʤʘ ʧʨʝʠʥʢʨʝʤʝʥʪ-ʧʦʩʪʜʝʢʨʝʤʝʥʪ 
 

Á ʧʦʩʪʠʥʢʨʝʤʝʥʪ-ʧʨʝʜʝʢʨʝʤʝʥʪ 

 

ʇʨʠ ʪʦʟʠ ʤʝʭʘʥʠʟʲʤ ʧʨʠ ʟʘʧʠʩ ʚ ʩʪʝʢʘ ʜʘʥʥʠʪʝ ʧʲʨʚʦ 

ʩʝ ʟʘʧʠʩʚʘʪ ʚ ʩʪʝʢʘ, ʩʣʝʜ ʢʦʝʪʦ ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʉʪʝʢʘ 

ʩʝ ʫʚʝʣʠʯʘʚʘ. ʇʨʠ ʯʝʪʝʥʝ ʦʪ ʩʪʝʢʘ ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ 

ʩʪʦʡʥʦʩʪ 

SP-1 

SP 

 

 

... 

 

... 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ 

ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ 

0000h 

FFFFh 

 1  2 

 

SP+1 

SP 

ʩʪʦʡʥʦʩʪ 

 
 

... 

 

... 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ 

0000h 

FFFFh 

ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ 
 1 

 2 
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ʉʪʝʢʘ ʧʲʨʚʦ ʩʝ ʥʘʤʘʣʷʚʘ, ʩʣʝʜ ʢʦʝʪʦ ʜʘʥʥʠʪʝ ʩʝ 

ʠʟʚʣʠʯʘʪ ʦʪ ʩʪʝʢʘ. ʉʣʝʜʚʘʱʠʪʝ ʜʚʝ ʬʠʛʫʨʠ ʠʣʶʩʪʨʠʨʘʪ 

ʧʨʦʮʝʩʠʪʝ ʥʘ ʟʘʧʠʩ ʠ ʯʝʪʝʥʝ ʥʘ ʩʪʝʢʘ ʧʦ ʤʝʭʘʥʠʟʤʘ 

ʧʦʩʪʠʥʢʨʝʤʝʥʪ-ʧʨʝʜʝʢʨʝʤʝʥʪ. 
 

 
 

ʌʠʛ. 120 ɿʘʧʠʩ ʚ ʩʪʝʢʘ ʧʦ ʤʝʭʘʥʠʟʤʘ ʧʦʩʪʠʥʢʨʝʤʝʥʪ-ʧʨʝʜʝʢʨʝʤʝʥʪ 
 

 
 

ʌʠʛ. 121 ʏʝʪʝʥʝ ʦʪ ʩʪʝʢʘ ʧʦ ʤʝʭʘʥʠʟʤʘ ʧʦʩʪʠʥʢʨʝʤʝʥʪ-ʧʨʝʜʝʢʨʝʤʝʥʪ 
 

ʉʪʝʢ, ʢʦʡʪʦ ʠʟʧʦʣʟʚʘ ʧʘʤʝʪʪʘ ʟʘ ʜʘʥʥʠ, ʩʝ ʥʘʨʠʯʘ ʩʦʬʪʫʝʨʝʥ 

ʩʪʝʢ. ʇʨʠ ʩʦʬʪʫʝʨʥʠʷ ʩʪʝʢ ʦʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʘ ʝ ʜʘ 

ʢʦʥʬʠʛʫʨʠʨʘ ʥʘʯʘʣʦʪʦ ʥʘ ʩʪʝʢʘ ʯʨʝʟ ʟʘʧʠʩ ʥʘ ʩʲʦʪʚʝʪʥʠʷ 

ʘʜʨʝʩ ʚ ʋʢʘʟʘʪʝʣʷ ʢʲʤ ʉʪʝʢʘ. ʀʤʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʢʦʠʪʦ 

ʨʝʘʣʠʟʠʨʘʪ ʭʘʨʜʫʝʨʝʥ ʩʪʝʢ, ʪ.ʝ. . ʟʘ ʩʪʝʢ ʩʝ ʠʟʧʦʣʟʚʘ 

ʩʧʝʮʠʘʣʥʘ ʦʪʜʝʣʥʘ ʧʘʤʝʪ, ʢʦʷʪʦ ʥʝ ʝ ʯʘʩʪ ʦʪ ʧʘʤʝʪʪʘ ʟʘ 

 

SP -1 

SP 

 

ʩʪʦʡʥʦʩʪ 

 

... 

 

... 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ 

ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ 

0000h 

FFFFh 

 1 

 2 

ʩʪʦʡʥʦʩʪ 

 
SP+1 

SP 

 

 

... 

 

... 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ 

0000h 

FFFFh 

ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ  1 

 2 
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ʜʘʥʥʠ. ʇʨʠ ʪʦʟʠ ʪʠʧ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʩʪʝʢʘ ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ 

ʉʪʝʢʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʫʧʨʘʚʣʷʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʦʪ ʭʘʨʜʫʝʨʘ ʠ 

ʥʝ ʝ ʜʦʩʪʲʧʝʥ ʟʘ ʧʨʦʛʨʘʤʠʩʪʘ.  

 

 

17.1.4 ʂʦʥʪʨʦʣʝʨ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

 

ʌʠʛ.122 ʧʦʢʘʟʚʘ ʦʙʦʙʱʝʥʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʢʦʥʪʨʦʣʝʨʘ ʥʘ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ. 

 

IF1

IE1

IF2

IE2

IFn

IEn

AND

AND

AND

AND
OR

GIE

ʇʨʦʮʝʩʦʨ

INT

ʂʦʥʪʨʦʣʝʨ ʥʘ ʧʨʝʢ̡ʩʚʘʥʠ̫ʪʘ

OR

NMI

 
 

ʌʠʛ. 122 ʂʦʥʪʨʦʣʝʨ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 
 

ʂʘʢʪʦ ʚʝʯʝ ʩʧʦʤʝʥʘʭ ʧʦ-ʨʘʥʦ, ʢʦʥʪʨʦʣʝʨʲʪ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

ʧʨʠʝʤʘ ʩʠʛʥʘʣʠʪʝ ʟʘ ʧʨʝʢʲʩʚʘʥʝ, ʧʦʣʫʯʝʥʠ ʦʪ ʧʝʨʠʬʝʨʥʠʪʝ 

ʤʦʜʫʣʠ, ʠ ʠʟʚʝʩʪʷʚʘ ʧʨʦʮʝʩʦʨʘ, ʯʝ ʝ ʚʲʟʥʠʢʥʘʣʦ ʥʷʢʘʢʚʦ 

ʩʲʙʠʪʠʝ (ʧʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʜʘʜʝʥ ʠʟʚʦʜ, ʧʨʝʧʲʣʚʘʥʝ ʥʘ 

ʪʘʡʤʝʨ ʠ ʪ.ʥ.). ɺʩʝʢʠ ʠʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʲʩ ʩʣʝʜʥʠʪʝ ʘʪʨʠʙʫʪʠ: 

 

Á ʌʣʘʛ ʥʘ ʧʨʝʢʲʩʚʘʥʝ IF (Interrupt Flag ); 

 

ʌʣʘʛʲʪ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʝ ʧʨʦʩʪʦ ʙʠʪ, ʢʦʡʪʦ ʧʦʢʘʟʚʘ 

ʥʘʣʠʯʠʝʪʦ ʠʣʠ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. ʃʦʛʠʯʝʩʢʘ 
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1 ʦʟʥʘʯʘʚʘ, ʯʝ ʝ ʚʲʟʥʠʢʥʘʣʦ ʧʨʝʢʲʩʚʘʥʝ. 

 

Á ʃʦʢʘʣʝʥ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ IE 

(Interrupt Enable ); 

 

ʊʦʟʠ ʙʠʪ ʩʣʫʞʠ ʟʘ ʣʦʢʘʣʥʦ ʟʘʙʨʘʥʷʚʘʥʝ/ʨʘʟʨʝʰʘʚʘʥʝ 

ʥʘ ʜʘʜʝʥʦ ʧʨʝʢʲʩʚʘʥʝ. ɸʢʦ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʟʘʙʨʘʥʝʥʦ 

(IE = 0), ʪʦ ʥʷʤʘ ʜʘ ʙʲʜʝ ʦʙʨʘʙʦʪʝʥʦ ʦʪ ʧʨʦʮʝʩʦʨʘ. 

 

Á ʇʦʜʧʨʦʛʨʘʤʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ (ISR ï 

Inter rupt Service Routine). 

 

ʅʘ ʚʩʝʢʠ ʠʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʥʘʟʥʘʯʘʚʘ 

ʩʧʝʮʠʘʣʥʘ ʧʦʜʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʩʝ ʠʟʚʠʢʚʘ ʧʨʠ 

ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʪʦʚʘ ʧʨʝʢʲʩʚʘʥʝ (ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ 

ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʨʘʟʨʝʰʝʥʦ). ʇʨʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʠʛʥʘʣ 

ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʧʨʦʮʝʩʦʨʲʪ ʩʧʠʨʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʪʝʢʫʱʘʪʘ ʧʨʦʛʨʘʤʘ ʠ ʩʪʘʨʪʠʨʘ ISR-ʧʦʜʧʨʦʛʨʘʤʘʪʘ, 

ʦʪʛʦʚʘʨʷʱʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝʪʦ. ʉʣʝʜ ʢʘʪʦ ISR-

ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʟʘʚʲʨʰʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ, ʟʘ 

ʢʦʷʪʦ ʦʪʛʦʚʘʨʷ, ʧʨʦʮʝʩʦʨʲʪ ʦʪʥʦʚʦ ʩʝ ʚʨʲʱʘ ʢʲʤ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʝʜʠʰʥʘʪʘ ʩʠ ʧʨʦʛʨʘʤʘ. 

 

ʄʥʦʛʦ ʯʝʩʪʦ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʘʜʝʥ ʫʯʘʩʪʲʢ ʦʪ ʝʜʥʘ 

ʧʨʦʛʨʘʤʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʢʲʩʚʘ ʦʪ ʜʨʫʛʠ ʧʦʜʧʨʦʛʨʘʤʠ. ɿʘ 

ʫʣʝʩʥʝʥʠʝ ʚʩʠʯʢʠ ʧʨʝʢʲʩʚʘʥʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʟʘʙʨʘʥʷʚʘʪ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʛʣʦʙʘʣʝʥ ʙʠʪ GIE (Global Interrupt Enable ). 

ʂʦʛʘʪʦ GIE = 0 ʚʩʠʯʢʠ ʧʨʝʢʲʩʚʘʥʠʷ ʩʘ ʟʘʙʨʘʥʝʥʠ. ʊʦʚʘ 

ʦʟʥʘʯʘʚʘ, ʯʝ ʝʜʥʦ ʧʨʝʢʲʩʚʘʥʝ ʱʝ ʙʲʜʝ ʨʘʟʨʝʰʝʥʦ ʩʘʤʦ ʘʢʦ 

ʩʲʦʪʚʝʪʥʠʷ ʣʦʢʘʣʝʥ ʨʘʟʨʝʰʘʚʘʱ ʙʠʪ IEx ʝ 1 ʠ ʛʣʦʙʘʣʥʠʷʪ 

ʙʠʪ GIE ʝ 1. 

 

ʅʷʢʦʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘʪ ʠʟʪʦʯʥʠʮʠ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, 

ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʟʘʙʨʘʥʷʚʘʥʠ. ʊʘʢʠʚʘ ʧʨʝʢʲʩʚʘʥʠʷ ʩʝ 

ʥʘʨʠʯʘʪ ʥʝʤʘʩʢʠʨʫʝʤʠ (non-maskable). ʅʘʡ-ʯʝʩʪʦ ʥʷʢʦʡ ʦʪ 

ʠʟʚʦʜʠʪʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʩʣʫʞʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʪʘʢʦʚʘ 

ʧʨʝʢʲʩʚʘʥʝ ʧʦ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ. ʆʙʠʢʥʦʚʝʥʦ 
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ʠʟʚʦʜʲʪ ʩʝ ʦʟʥʘʯʘʚʘ ʢʘʪʦ NMI (Non-Maskable Interrupt ). 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘ ʥʝʤʘʩʢʠʨʫʝʤʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷ, 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʟʘʙʨʘʥʷʚʘʪ, ʩʝ ʥʘʨʠʯʘʪ 

ʤʘʩʢʠʨʫʝʤʠ (maskable). 

 

ʊʫʢ ʝ ʤʦʤʝʥʪʘ ʜʘ ɺʠ ʟʘʧʦʟʥʘʷ ʩʲʩ ʩʣʝʜʥʠʪʝ ʪʝʨʤʠʥʠ: 

 

Á ʈʝʩʝʪ ʚʝʢʪʦʨ 

 

 ʈʝʩʝʪ ʚʝʢʪʦʨʲʪ ʝ ʘʜʨʝʩʘ ʚ ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ ʦʪʢʲʜʝʪʦ 

 ʟʘʧʦʯʚʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ.  

 

Á ɺʝʢʪʦʨ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

 

ɺʝʢʪʦʨʲʪ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʥʘʨʠʯʘ ʘʜʨʝʩʘ ʚ 

ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ, ʢʲʜʝʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ISR-

ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʥʘ ʜʘʜʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. 

 

Á ʊʘʙʣʠʮʘ ʩ ʚʝʢʪʦʨʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

 

ʊʘʙʣʠʮʘʪʘ ʩ ʚʝʢʪʦʨʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʥʘʨʠʯʘ ʯʘʩʪ ʦʪ 

ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ, ʢʲʜʝʪʦ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚʝʢʪʦʨʠʪʝ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ (ʘʜʨʝʩʠʪʝ ʥʘ ISR-ʧʦʜʧʨʦʛʨʘʤʠʪʝ) ʠ ʨʝʩʝʪ  

ʚʝʢʪʦʨʘ. ʆʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʘ ʝ ʜʘ ʧʦʧʲʣʥʠ 

ʪʘʟʠ  ʪʘʙʣʠʮʘ ʢʦʨʝʢʪʥʦ. ʇʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ ʠʣʠ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ, ʩʲʦʪʚʝʪʥʠʷʪ ʚʝʢʪʦʨ 

ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʠʟʚʣʠʯʘ ʦʪ ʪʘʙʣʠʮʘʪʘ ʩ ʚʝʢʪʦʨʠʪʝ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ ʠ ʩʝ ʟʘʨʝʞʜʘ ʚ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ.  

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʜʘʚʘ ʧʦ-ʷʩʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʦʧʠʩʘʥʠʪʝ ʧʦ-

ʛʦʨʝ ʪʝʨʤʠʥʠ. ʀʟʧʦʣʟʚʘʥʠʪʝ ʘʜʨʝʩʠ ʩʘ ʧʨʠʤʝʨʥʠ. 

ʆʙʠʢʥʦʚʝʥʦ ʪʘʙʣʠʮʘʪʘ ʩ ʚʝʢʪʦʨʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʟʘʝʤʘ 

ʥʘʯʘʣʦʪʦ ʥʘ ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ.  

 

ʇʨʝʢʲʩʚʘʥʠʪ̫ʘ ʠʤʘʪ ʧʨʠʦʨʠʪʝʪ. ɸʢʦ ʚʲʟʥʠʢʥʘʪ ʜʚʝ ʠʣʠ 

ʧʦʚʝʯʝ ʧʨʝʢʲʩʚʘʥʠʷ ʝʜʥʦʚʨʝʤʝʥʥʦ, ʧʨʦʮʝʩʦʨʲʪ ʛʠ ʦʙʨʘʙʦʪ- 
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ʌʠʛ. 123 ʊʘʙʣʠʮʘ ʩ ʚʝʢʪʦʨʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 
 

ʚʘ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʧʨʝʢʲʩʚʘʥʝʪʦ ʩ ʥʘʡ-ʚʠʩʦʢ ʧʨʠʦʨʠʪʝʪ. ʀʤʘ 

ʨʘʟʣʠʯʥʠ ʤʝʭʘʥʠʟʤʠ ʟʘ ʟʘʜʘʚʘʥʝ ʥʘ ʧʨʠʦʨʠʪʝʪ ʥʘ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ. ʅʘʧʨʠʤʝʨ ʝʜʠʥ ʦʪ ʥʘʯʠʥʠʪʝ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ 

ʥʘ ʨʝʜʘ ʥʘ ʚʝʢʪʦʨʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʚ ʪʘʙʣʠʮʘʪʘ ʩ ʚʝʢʪʦʨʠʪʝ 

ʥʘ ʧʨʝʢʲʩʚʘʥʝ. ʀʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, ʯʠʡʪʦ ʚʝʢʪʦʨ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʥʘʤʠʨʘ ʧʦ-ʥʘʧʨʝʜ ʚ ʪʘʙʣʠʮʘʪʘ, ʠʤʘ ʧʦ-ʚʠʩʦʢ 

ʧʨʠʦʨʠʪʝʪ. ʊʦʚʘ ʩʝ ʥʘʨʠʯʘ ʦʱʝ ʭʘʨʜʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ. 

ʅʝʜʦʩʪʘʪʲʢ ʥʘ ʭʘʨʜʫʝʨʥʠʷ ʧʨʠʦʨʠʪʝʪ ʝ, ʯʝ ʥʝ ʧʦʟʚʦʣʷʚʘ 

ʢʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʧʨʠʦʨʠʪʝʪʠʪʝ ʥʘ ʠʟʪʦʯʥʠʮʠʪʝ.  

 

ʆʩʚʝʥ ʭʘʨʜʫʝʨʥʠʷ ʧʨʠʦʨʠʪʝʪ ʥʷʢʦʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʧʨʝʜʦʩʪʘʚʷʪ ʠ ʟʘʜʘʚʘʥʝ ʥʘ ʪ.ʥʘʨ. ʩʦʬʪʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ. ʅʘ 

ʚʩʝʢʠ ʠʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ ʩʝ ʟʘʜʘʚʘ ʦʧʨʝʜʝʣʝʥ ʧʨʠʦʨʠʪʝʪ. 

0021h (startup) 

0100h (ISR1) 

0200h (ISR2) 

 
é 

0F00h (ISRn) 

 

ʈʝʩʝʪ ʚʝʢʪʦʨ 

ɺʝʢʪʦʨ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 1 

ɺʝʢʪʦʨ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 2 

ɺʝʢʪʦʨ ʥʘ ʧʨʝʢʲʩʚʘʥʝ n 

ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 

 

startup 0021h 

ISR1   0100h 

 ISR2   0200h 

... 

 ISRn   0F00h 

 

            0000h 

            0001h 

            0002h 

            0020h 

ʊʘʙʣʠʮʘ ʩ 

ʚʝʢʪʦʨʠʪʝ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ 

ʆʩʥʦʚʥʘ ʧʨʦʛʨʘʤʘ 

ISR-ʧʦʜʧʨʦʛʨʘʤʘ 1 

ISR-ʧʦʜʧʨʦʛʨʘʤʘ 1 

ʉʚʦʙʦʜʥʘ ʧʘʤʝʪ 

ISR-ʧʦʜʧʨʦʛʨʘʤʘ n 

            FFFFh 
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ɸʢʦ ʜʚʘ ʠʣʠ ʧʦʚʝʯʝ ʠʟʪʦʯʥʠʢʘ ʠʤʘʪ ʝʜʥʘʢʲʚ ʩʦʬʪʫʝʨʝʥ 

ʧʨʠʦʨʠʪʝʪ, ʧʦʜ ʚʥʠʤʘʥʠʝ ʩʝ ʚʟʠʤʘ ʭʘʨʜʫʝʨʥʠʷ ʧʨʠʦʨʠʪʝʪ. 

 

 

17.1.5 ɻʝʥʝʨʘʪʦʨʝʥ ʙʣʦʢ 

 

ɻʝʥʝʨʘʪʦʨʥʠʷʪ ʙʣʦʢ ʩʣʫʞʠ ʜʘ ʛʝʥʝʨʠʨʘ ʚʩʠʯʢʠ ʥʝʦʙʭʦʜʠʤʠ 

ʪʘʢʪʦʚʠ ʩʠʛʥʘʣʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ 

ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʊʠʧʠʯʥʦ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʝ ʛʝʥʝʨʘʪʦʨʠ: 

 

Á RC ʛʝʥʝʨʘʪʦʨ; 

 

ʌʠʛ.124 ʧʦʢʘʟʚʘ ʩʚʲʨʟʚʘʥʝʪʦ ʥʘ RC ʛʨʫʧʘ ʢʲʤ ʠʟʚʦʜ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

 

 
 

ʌʠʛ. 124 RC ʛʝʥʝʨʘʪʦʨ 
  

RC ʛʝʥʝʨʘʪʦʨʠʪʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʢʨʘʪʢʦ ʚʨʝʤʝ ʟʘ 

ʩʪʘʨʪʠʨʘʥʝ ʠ ʥʠʩʢʘ ʩʪʦʡʥʦʩʪ. ʂʘʪʦ ʥʝʜʦʩʪʘʪʲʢ ʤʦʞʝ ʜʘ 

ʩʝ ʧʦʩʦʯʠ ʥʠʩʢʘʪʘ ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʛʝʥʝʨʠʨʘʥʠʷ ʩʠʛʥʘʣ. 

ʏʝʩʪʦʪʘʪʘ ʥʘ ʠʟʭʦʜʥʠʷ ʩʠʛʥʘʣ ʧʨʠ RC ʛʝʥʝʨʘʪʦʨʠʪʝ 

ʤʥʦʛʦ ʩʝ ʚʣʠʷʝ ʦʪ ʧʨʦʤʝʥʠʪʝ ʚ ʟʘʭʨʘʥʚʘʱʦʪʦ 

ʥʘʧʨʝʞʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʩʪʘʨʝʝʥʝʪʦ ʥʘ 

ʝʣʝʤʝʥʪʠʪʝ. 

 

Á ʂʚʘʨʮʦʚ ʠʣʠ ʢʝʨʘʤʠʯʝʥ ʛʝʥʝʨʘʪʦʨ; 

X IN 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 

C 

R  

VDD 
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ʌʠʛ.125 ʧʦʢʘʟʚʘ ʪʠʧʠʯʥʘʪʘ ʩʭʝʤʘ ʥʘ ʩʚʲʨʟʚʘʥʝ ʥʘ 

ʚʲʥʰʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʢʚʘʨʮʦʚ/ʢʝʨʘʤʠʯʝʥ ʛʝʥʝʨʘʪʦʨ.  

 

 
 

ʌʠʛ. 125 ʂʚʘʨʮʦʚ/ʢʝʨʘʤʠʯʝʥ ʛʝʥʝʨʘʪʦʨ 
 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʚʘʨʮʦʚ/ʢʝʨʘʤʠʯʝʥ ʨʝʟʦʥʘʪʦʨ 

ʛʘʨʘʥʪʠʨʘ ʚʠʩʦʢʘ ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʯʝʩʪʦʪʘʪʘ ʥʘ 

ʛʝʥʝʨʠʨʘʥʠʷ ʩʠʛʥʘʣ.  

 

Á PLL (Phase-locked loop) ʛʝʥʝʨʘʪʦʨ. 

 

ʌʠʛ.126 ʧʦʢʘʟʚʘ ʙʣʦʢʦʚʘʪʘ ʩʭʝʤʘ ʥʘ PLL ʛʝʥʝʨʘʪʦʨ. 

 

 
 

ʌʠʛ. 126 PLL ʛʝʥʝʨʘʪʦʨ 

 

ʆʩʥʦʚʥʠʷʪ ʝʣʝʤʝʥʪ ʥʘ PLL ʛʝʥʝʨʘʪʦʨʘ ʝ ʛʝʥʝʨʘʪʦʨ, 

X IN XOUT 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 

C1 C2  

R  XTAL  

 

 

 

ʌɼ 

 

 

 

ɻʋʅ 

 

 

 

÷ N 

FREF 
FOUT 

FOUT/N 

VCON 
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ʫʧʨʘʚʣʷʚʘʥ ʩ ʥʘʧʨʝʞʝʥʠʝ ɻʋʅ (VCO ï Voltage 

Controlled Oscillator). ʏʝʩʪʦʪʘʪʘ ʥʘ ɻʋʅ ʩʝ ʨʝʛʫʣʠʨʘ ʩ 

ʥʘʧʨʝʞʝʥʠʝ, ʧʦʜʘʚʘʥʦ ʦʪ ʬʘʟʦʚ ʜʝʪʝʢʪʦʨ ʌɼ. 

ʌʘʟʦʚʠʷʪ ʜʝʪʝʢʪʦʨ ʛʝʥʝʨʠʨʘ ʫʧʨʘʚʣʷʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ 

VCON, ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʬʘʟʦʚʘʪʘ ʨʘʟʣʠʢʘ ʥʘ 

ʠʟʭʦʜʥʠʷ ʩʠʛʥʘʣ FOUT  (ʤʠʥʘʣ ʝʚʝʥʪʫʘʣʥʦ ʧʨʝʟ ʜʝʣʠʪʝʣ 

ʥʘ ʯʝʩʪʦʪʘ ÷N) ʠ ʦʧʦʨʝʥ (ʨʝʬʝʨʝʥʪʝʥ) ʩʠʛʥʘʣ FREF. 

ʉʠʛʥʘʣʲʪ FREF ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʦʣʫʯʘʚʘ ʦʪ ʢʚʘʨʮʦʚ 

ʛʝʥʝʨʘʪʦʨ. 

 

PLL ʛʝʥʝʨʘʪʦʨʠʪʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʚʠʩʦʢʘ 

ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʛʝʥʝʨʠʨʘʥʠʷ ʩʠʛʥʘʣ. 

 

ʅʷʢʦʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʪʨʝʰʥʠ ʛʝʥʝʨʘʪʦʨʠ, 

ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ. 

 

ʌʠʛ.127 ʧʦʢʘʟʚʘ ʪʠʧʠʯʝʥ ʛʝʥʝʨʘʪʦʨʝʥ ʙʣʦʢ ʥʘ ʝʜʠʥ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. 

 

 
 

ʌʠʛ. 127 ɹʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʛʝʥʝʨʘʪʦʨʝʥ ʙʣʦʢ 

 
 

ɺʠʩʦʢʦʩʢʦʨʦʩʪʝʥ 

ʂʚʘʨʮʦʚ 

ɻʝʥʝʨʘʪʦʨ 

 

PLL ɻʝʥʝʨʘʪʦʨ 

 

ʅʠʩʢʦʩʢʦʨʦʩʪʝʥ 

ʂʚʘʨʮʦʚ 

ɻʝʥʝʨʘʪʦʨ 

32.768kHz 

FLOW 

FHIGH 

FPLL 

 
 

÷N=1, 2, 4,é FHIGH/N 

FPLL/N 

1 õ 40 ʄHz 

 
 

÷N=1, 2, 4,é 

ɼʝʣʠʪʝʣ 

ɼʝʣʠʪʝʣ 

M
U

X
 

FSYS 
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ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ FSYS ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʦʪ 

ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ: FLOW, FHIGH/N ʠʣʠ FPLL/N, ʢʲʜʝʪʦ N ʝ 

ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʜʝʣʝʥʝ 1, 2, 4 ʠ ʪ.ʥ. 

 

 

17.2  ʇʝʨʠʬʝʨʠʷ 

17.2.1 ʇʦʨʪʦʚʝ 

 

ɽʜʥʘ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ 

ʝ ʙʨʦʷʪ ʥʘ ʠʟʚʦʜʠʪʝ. ʀʟʚʦʜʠʪʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʬʠʟʠʯʝʩʢʘʪʘ 

ʚʨʲʟʢʘ ʥʘ ʧʝʨʠʬʝʨʥʠʪʝ ʤʦʜʫʣʠ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʩ 

ʚʲʥʰʥʠʷ ʩʚʷʪ. ʅʘʡ-ʦʙʱʦ ʢʘʟʘʥʦ ʪʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ 

ʠʟʚʝʞʜʘʥʝ/ʚʲʚʝʞʜʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʢʲʤ/ʦʪ ʚʲʥʰʥʠʷ ʩʚʷʪ 

(ʌʠʛ.128). 

 

 
 

ʌʠʛ. 128 ɺʨʲʟʢʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʩ ʚʲʥʰʥʠʷ ʩʚʷʪ 
 

ʀʟʚʦʜʠʪʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʩʘ ʛʨʫʧʠʨʘʥʠ ʚ ʧʦʨʪʦʚʝ. ɹʨʦʷʪ 

ʥʘ ʠʟʚʦʜʠʪʝ ʚ ʝʜʠʥ ʧʦʨʪ ʝ ʤʘʢʩʠʤʫʤ ʙʨʦʷʪ ʥʘ ʙʠʪʦʚʝʪʝ ʥʘ 

ʰʠʥʘʪʘ ʟʘ ʜʘʥʥʠ, ʪ.ʝ. . ʚ 8-ʙʠʪʦʚ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʝʜʠʥ ʧʦʨʪ 

ʤʦʞʝ ʜʘ ʩʲʜʲʨʞʘ ʤʘʢʩʠʤʫʤ 8 ʠʟʚʦʜʘ. ʇʦʨʪʦʚʝʪʝ ʚ 

 

 

 

 

 

MCU 

5V 

ʈʝʣʝ 

LED 

5V 

5V 

5V 

T = 22.3°C 

ʊʝʤʧʝʨʘʪʫʨʝʥ 

ʜʘʪʯʠʢ 

LCD 
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ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʦʙʦʟʥʘʯʘʚʘʪ ʩ ʙʫʢʚʠ ʠʣʠ 

ʮʠʬʨʠ ʥʘʧʨʠʤʝʨ PA, PB, PC ʠ ʪ.ʥ., ʠʣʠ P0, P1, P2 ʠ ʪ.ʥ., ʘ 

ʠʟʚʦʜʠʪʝ PA0 (ʠʟʚʦʜ 0 ʥʘ PA), PA1 (ʠʟʚʦʜ 1 ʥʘ PA) ʠ ʪ.ʥ. ʠʣʠ 

P00 (ʠʟʚʦʜ 0 ʥʘ P0), P01 (ʠʟʚʦʜ 1 ʥʘ P0) ʠ ʪ.ʥ. ʈʘʟʣʠʯʥʠʪʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʦʙʦʟʥʘʯʝʥʠʷ. 

 

ɽʜʠʥ ʧʦʨʪ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʲʩ ʩʣʝʜʥʠʪʝ ʫʧʨʘʚʣʷʚʘʱʠ 

ʨʝʛʠʩʪʨʠ: 

 

Á ʈʝʛʠʩʪʲʨ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʩʦʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ 

PxDDR1 (Port x Data Direction Register); 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʦʧʨʝʜʝʣʷ ʧʦʩʦʢʘʪʘ ʥʘ ʠʟʚʦʜʘ, ʜʘʣʠ 

ʠʟʚʦʜʲʪ ʱʝ ʨʘʙʦʪʠ ʢʘʪʦ ʠʟʭʦʜ ʠʣʠ ʚʭʦʜ. ʆʙʠʢʥʦʚʝʥʦ 0 

ʦʟʥʘʯʘʚʘ, ʯʝ ʠʟʚʦʜʲʪ ʝ ʠʟʭʦʜ, ʘ 1 ï ʚʭʦʜ. 

 

Á ʀʟʭʦʜʝʥ ʨʝʛʠʩʪʲʨ ʟʘ ʜʘʥʥʠ PxOUT1 (Port x Data Out 

Register); 

 

ɼʘʥʥʠʪʝ ʚ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʩʝ ʠʟʚʝʞʜʘʪ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ 

ʠʟʚʦʜʠ (ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʠʟʚʦʜʠʪʝ ʩʘ ʢʦʥʬʠʛʫʨʠʨʘʥʠ 

ʢʘʪʦ ʠʟʭʦʜʠ). 

 

Á ɺʭʦʜʝʥ ʨʝʛʠʩʪʲʨ ʟʘ ʜʘʥʥʠ PxIN1 (Port x Data in 

Register). 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ 

ʠʟʚʦʜʠ (ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʠʟʚʦʜʠʪʝ ʩʘ ʢʦʥʬʠʛʫʨʠʨʘʥʠ 

ʢʘʪʦ ʚʭʦʜʦʚʝ). 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʀʟʧʦʣʟʚʘʥʦʪʦ ʦʙʦʟʥʘʯʝʥʠʝ ʥʘ ʨʝʛʠʩʪʲʨʘ ʝ ʧʨʠʤʝʨʥʦ. 

ʈʘʟʣʠʯʥʠʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʦʙʦʟʥʘʯʝʥʠʷ. 

_____________________________________________________________ 
 

ʅʷʢʦʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʟʧʦʣʟʚʘʪ ʦʙʱ ʨʝʛʠʩʪʲʨ ʟʘ 

ʠʟʚʝʞʜʘʥʝ/ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ. ʇʨʠ ʟʘʧʠʩ ʚ ʨʝʛʠʩʪʲʨʘ 
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ʜʘʥʥʠʪʝ ʩʝ ʠʟʚʝʞʜʘʪ ʥʘ ʠʟʚʦʜʠʪʝ (ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʠʟʚʦʜʠʪʝ 

ʩʘ ʢʦʥʬʠʛʫʨʠʨʘʥʠ ʢʘʪʦ ʠʟʭʦʜʠ), ʘ ʧʨʠ ʯʝʪʝʥʝ ʥʘ ʨʝʛʠʩʪʲʨʘ ʩʝ 

ʯʝʪʘʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʠʟʚʦʜʠʪʝ (ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʠʟʚʦʜʠʪʝ ʩʘ 

ʢʦʥʬʠʛʫʨʠʨʘʥʠ ʢʘʪʦ ʚʭʦʜʦʚʝ). ʅʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʠʟʚʦʜʠʪʝ 

ʥʘ ʝʜʠʥ ʧʦʨʪ ʜʘ ʩʝ ʢʦʥʬʠʛʫʨʠʨʘʪ ʩʘʤʦ ʢʘʪʦ ʚʭʦʜʦʚʝ ʠʣʠ ʩʘʤʦ 

ʢʘʪʦ ʠʟʭʦʜʠ. ɺʩʝʢʠ ʠʟʚʦʜ ʥʘ ʧʦʨʪʘ ʤʦʞʝ ʠʥʜʠʚʠʜʫʘʣʥʦ ʜʘ ʩʝ 

ʢʦʥʬʠʛʫʨʠʨʘ ʢʘʪʦ ʚʭʦʜ ʠʣʠ ʠʟʭʦʜ. 

 

ʇʦ ʧʨʘʢʪʠʯʝʩʢʠ ʩʲʦʙʨʘʞʝʥʠʷ ʠʟʚʦʜʠʪʝ ʥʘ ʝʜʠʥ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥ̫ʚʘʪ ʨʘʟʣʠʯʥʠ ʬʫʥʢʮʠʠ. 

 

Á ʎʠʬʨʦʚ ʚʭʦʜ-ʠʟʭʦʜ ʟʘ ʦʙʱʘ ʫʧʦʪʨʝʙʘ (GPIO ï General 

Purpose Input Output); 

 

Á ɸʥʘʣʦʛʦʚ ʚʭʦʜ (ʚʭʦʜ ʢʲʤ ɸʎʇ); 

 

Á ɺʭʦʜ ʥʘ ʪʘʡʤʝʨ; 

 

Á ʀʟʭʦʜ ʥʘ ʪʘʡʤʝʨ; 

 

Á ɺʭʦʜ ʥʘ ʢʦʤʧʘʨʘʪʦʨ; 

 

Á ʀʟʭʦʜ ʥʘ ʢʦʤʧʘʨʘʪʦʨ; 

 

Á ɼʨʫʛʠ. 

 

ʌʠʛ.129 ʦʧʠʩʚʘ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʝʜʠʥ 

ʠʟʚʦʜ ʥʘ ʧʦʨʪ. 

 

ʂʦʛʘʪʦ ʠʟʚʦʜʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʢʘʪʦ ʮʠʬʨʦʚ ʠʟʭʦʜ (ʙʠʪ 

PxDDRn = 0), ʧʨʠ ʟʘʧʠʩ ʚ ʨʝʛʠʩʪʲʨʘ ʟʘ ʜʘʥʥʠ PxOUT 

ʜʘʥʥʠʪʝ ʧʦʩʪʲʧʚʘʪ ʧʦ ʰʠʥʘʪʘ ʟʘ ʜʘʥʥʠ ʚ ʩʲʦʪʚʝʪʥʠʷ ʙʠʪ 

PxOUTn (x ʝ ʥʦʤʝʨʘ ʥʘ ʧʦʨʪʘ, ʘ n ʝ ʥʦʤʝʨʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ 

ʙʠʪ), ʘ ʦʪ ʪʘʤ, ʧʨʝʟ ʩʲʦʪʚʝʪʥʠʷ ʚʭʦʜ ʥʘ ʤʫʣʪʠʧʣʝʢʩʦʨʘ ʠ 

ʠʟʭʦʜʥʠʷ ʙʫʬʝʨ 1, ʥʘ ʠʟʚʦʜʘ.  

 

ʂʦʛʘʪʦ ʠʟʚʦʜʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʢʘʪʦ ʠʟʭʦʜ ʥʘ ʢʦʤʧʘʨʘʪʦʨ 
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ʥʘʧʨʠʤʝʨ, ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʟʭʦʜʘ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ, ʧʨʝʟ 

ʩʲʦʪʚʝʪʥʠʷ ʚʭʦʜ ʥʘ ʤʫʣʪʠʧʣʝʢʩʦʨʘ ʠ ʠʟʭʦʜʥʠʷ ʙʫʬʝʨ 1, ʩʝ 

ʧʦʜʘʚʘ ʥʘ ʠʟʚʦʜʘ. 

 

 
 

ʌʠʛ. 129 ʌʫʥʢʮʠʦʥʘʣʥʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʠʟʚʦʜ ʥʘ ʧʦʨʪ 
 

ʂʦʛʘʪʦ ʠʟʚʦʜʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʢʘʪʦ ʮʠʬʨʦʚ ʚʭʦʜ (ʙʠʪ 

PxDDRn = 1), ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʟʚʦʜʘ, ʧʨʝʟ ʚʭʦʜʥʠʷ ʙʫʬʝʨ 2 ʠ 

ʩʲʦʪʚʝʪʥʠʷ ʠʟʭʦʜ ʥʘ ʜʝʤʫʣʪʠʧʣʝʢʩʦʨʘ, ʧʦʩʪʲʧʚʘ  ʚ 

ʩʲʦʪʚʝʪʥʠʷ ʙʠʪ PxINn ʥʘ ʚʭʦʜʥʠʷ ʨʝʛʠʩʪʲʨ ʟʘ ʜʘʥʥʠ PxIN. 

ʇʨʠ ʯʝʪʝʥʝ ʥʘ ʨʝʛʠʩʪʲʨ PxIN ʜʘʥʥʠʪʝ ʩʝ ʧʦʜʘʚʘʪ ʥʘ ʰʠʥʘʪʘ 

ʟʘ ʜʘʥʥʠ, ʘ ʦʪ ʪʘʤ ʢʲʤ ʧʨʠʝʤʥʠʢʘ ʥʘ ʜʘʥʥʠʪʝ. 

 

ʂʦʛʘʪʦ ʠʟʚʦʜʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʢʘʪʦ ʚʭʦʜ ʥʘ ʢʦʤʧʘʨʘʪʦʨ 

ʥʘʧʨʠʤʝʨ, ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʟʚʦʜʘ, ʧʨʝʟ ʚʭʦʜʥʠʷ ʙʫʬʝʨ 4, ʩʝ 

ʧʦʜʘʚʘ ʢʲʤ ʢʦʤʧʘʨʘʪʦʨʘ. 

 

ʅʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʚʩʠʯʢʠ ʠʟʚʦʜʠ ʜʘ ʠʤʘʪ ʝʜʥʘʢʚʘ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. ɺʲʟʤʦʞʥʦ ʝ ʥʷʢʦʠ ʠʟʚʦʜʠ ʜʘ ʨʘʙʦʪʷʪ ʩʘʤʦ 

PxOUTn 
M

U
X

 

PxINn D
E

M
U

X
 

PxDDRn 

 

ʆʪ ʧʝʨʠʬʝʨʥʠʪʝ 

ʤʦʜʫʣʠ 

ʂʲʤ ʧʝʨʠʬʝʨʥʠʪʝ 

ʤʦʜʫʣʠ 

ʂʤ̡/ʆʪ 

ʰʠʥʘʪʘ ʟʘ ʜʘʥʥʠ 

1 

ʋʧʨʘʚʣʷʚʘʱʠ 

ʩʠʛʥʘʣʠ. ɼʘʥʥʠʪʝ 

ʦʪ/ʢʲʤ ʰʠʥʘʪʘ ʟʘ 

ʜʘʥʥʠ ʩʝ ʧʦʜʘʚʘʪ 

ʢʲʤ/ʦʪ ʠʟʙʨʘʥʠʷ, 

ʯʨʝʟ ʘʜʨʝʩʥʘʪʘ 

ʰʠʥʘ, ʨʝʛʠʩʪʲʨ 

ʈʝʞʠʤ ʠʟʭʦʜ 

ʈʝʞʠʤ ʚʭʦʜ 

ʀʟʚʦʜ 

1 

2 

5 

6 

7 

ʂʲʤ ɸʎʇ 

ʂʲʤ ʢʦʤʧʘʨʘʪʦʨ 

3 

4 
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ʢʘʪʦ ʚʭʦʜʦʚʝ ʠʣʠ ʩʘʤʦ ʢʘʪʦ ʠʟʭʦʜʠ. ʉʲʱʦ ʪʘʢʘ ʠʟʚʦʜʠʪʝ ʥʘ 

ʜʘʜʝʥ ʧʦʨʪ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʚʦʡʩʪʚʘ, ʢʘʪʦ 

ʚʲʪʨʝʰʝʥ ʠʟʪʝʛʣʷʱ ʨʝʟʠʩʪʦʨ (pull up), ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʚʢʣʶʯʚʘ ʠ ʠʟʢʣʶʯʚʘ. ʅʷʢʦʠ ʠʟʚʦʜʠ ʤʦʛʘʪ ʜʘ ʨʘʙʦʪʷʪ ʚ 

ʨʝʞʠʤ ʥʘ ʠʟʭʦʜ ʩ ʦʪʚʦʨʝʥ ʜʨʝʡʥ ʠ ʪ.ʥ. 

 

ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʝʜʠʥ ʧʨʦʛʨʘʤʠʩʪ ʧʦʨʪʲʪ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʧʦʩʣʝʜʥʠʷ ʥʘʯʠʥ (ʌʠʛ.130): 

 

 
 

ʌʠʛ. 130 ʇʨʦʛʨʘʤʝʥ ʤʦʜʝʣ ʥʘ ʧʦʨʪ 
 

ʆʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʘ ʝ ʜʘ ʢʦʥʬʠʛʫʨʠʨʘ ʪʝʟʠ ʨʝʛʠʩʪʨʠ 

ʢʦʨʝʢʪʥʦ ʩʲʛʣʘʩʥʦ ʬʫʥʢʮʠʷʪʘ, ʢʦʷʪʦ ʱʝ ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʪ 

ʜʘʜʝʥ ʠʟʚʦʜ ʚ ʧʨʠʣʦʞʝʥʠʝʪʦ. 

 

 

17.2.2 ʊʘʡʤʝʨʠ 

 

ʌʠʛ.131 ʧʦʢʘʟʚʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʝʜʠʥ 

ʪʘʡʤʝʨ. ʆʩʥʦʚʥʠʷʪ ʝʣʝʤʝʥʪ ʥʘ ʪʘʡʤʝʨʘ ʝ ʙʨʦʷʯʝʥ ʨʝʛʠʩʪʲʨ 

ɹʈ. ɹʈ ʩʝ ʫʚʝʣʠʯʘʚʘ ʥʘ ʚʩʝʢʠ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʪʘʢʪʦʚʠʷ 

ʩʠʛʥʘʣ ʥʘ ʪʘʡʤʝʨʘ FTIMER. ʊʘʢʪʦʚʠʷʪ ʩʠʛʥʘʣ ʥʘ ʪʘʡʤʝʨʘ 

ʪʠʧʠʯʥʦ ʩʝ ʧʦʣʫʯʘʚʘ ʦʪ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ FSYS, ʥʦ 

ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʫʯʘʚʘ ʠ ʦʪ ʜʨʫʛʠ ʠʟʪʦʯʥʠʮʠ ʥʘʧʨʠʤʝʨ ʚʲʥʰʝʥ 

PxDDR 

PxOUT 

PxIN 

    

ʈʝʛʠʩʪʲʨ ʟʘ ʧʦʩʦʢʘ ʥʘ ʜʘʥʥʠʪʝ 

ʈʝʛʠʩʪʲʨ ʟʘ ʠʟʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠʪʝ 

ʈʝʛʠʩʪʲʨ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠʪʝ 

ʂʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʨʝʛʠʩʪʨʠ ʥʘ 

ʧʦʨʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʬʫʥʢʮʠʠʪʝ 

ʥʘ ʧʦʨʪʘ (ʠʟʙʦʨ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘ 

ʬʫʥʢʮʠʷ ʥʘ ʠʟʚʦʜʠʪʝ, ʨʘʟʨʝʰʘʚʘʥʝ 

ʥʘ ʠʟʪʝʛʣʷʱʠ ʨʝʟʠʩʪʦʨʠ ʠ ʪ.ʥ.) 
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ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʦʪ ʠʟʚʦʜ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʦʪ ʠʟʭʦʜ ʥʘ 

ʢʦʤʧʘʨʘʪʦʨ ʠ ʜʨʫʛʠ. 

 

 
 

ʌʠʛ. 131 ʌʫʥʢʮʠʦʥʘʣʥʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʪʘʡʤʝʨ 
 

ʆʙʠʢʥʦʚʝʥʦ ʢʦʛʘʪʦ ʪʘʢʪʦʚʠʷʪ ʩʠʛʥʘʣ ʠʜʚʘ ʦʪ ʚʲʪʨʝʰʥʠʷ 

ʩʠʩʪʝʤʝʥ ʪʘʢʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʩʝ ʢʘʟʚʘ, ʯʝ ʪʘʡʤʝʨʲʪ 

ʨʘʙʦʪʠ ʚ ʪʘʡʤʝʨʝʥ ʨʝʞʠʤ. ʂʦʛʘʪʦ ʪʘʢʪʦʚʠʷʪ ʩʠʛʥʘʣ ʠʜʚʘ ʦʪ 

ʠʟʚʦʜ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʩʝ ʢʘʟʚʘ, ʯʝ ʪʘʡʤʝʨʘ ʨʘʙʦʪʠ ʚ 

ʙʨʦʷʯʝʥ ʨʝʞʠʤ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʦʧʠʩʚʘ ʧʨʠʥʮʠʧʘ ʥʘ ʨʘʙʦʪʘ ʥʘ ʪʘʡʤʝʨʘ. 

 

 
 

ʌʠʛ. 132 ʇʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ ʥ ʘʪʘʡʤʝʨʘ 

 

ɹʨʦʷʯʥʠʷʪ ʨʝʛʠʩʪʲʨ ʩʝ ʫʚʝʣʠʯʘʚʘ ʥʘ ʚʩʝʢʠ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ 

ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ FTIMER. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ TMAX  ɹʨʦʷʯʥʠʷʪ ʈʝʛʠʩʪʲʨ ʩʝ ʥʫʣʠʨʘ ʠ ʩʝ 

ʛʝʥʝʨʠʨʘ ʩʠʛʥʘʣ ʟʘ ʧʨʝʢʲʩʚʘʥʝ. ʆʙʠʢʥʦʚʝʥʦ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ 

ʥʘ ʪʘʡʤʝʨʘ ʩʝ ʛʝʥʝʨʠʨʘ ʠ ʩʠʛʥʘʣ, ʢʦʡʪʦ ʫʧʨʘʚʣʷʚʘ ʠʟʚʦʜ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʥʘʧʨʠʤʝʨ ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ ʩʝ ʧʨʝʚʢʣʶʯʚʘ 

ʦʪ ʥʠʩʢʦ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ ʠʣʠ ʦʙʨʘʪʥʦ. 

 

÷N 

M
U

X
 

 

ɹʨʦ̫ʯʝʥ 

ʈʝʛʠʩʪʲʨ (ɹʈ) 

FSYS 

ɻʝʥʝʨʠʨʘʥʝ 

ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

ʂʲʤ ʠʟʚʦʜ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

FTIMER 

 

ʋʧʨʘʚʣʝʥʠʝ 

ʥʘ ʠʟʚʦʜ  

0000h 

TMAX  

t 

ɹʈ 
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ʆʙʠʢʥʦʚʝʥʦ ʚ ʪʘʡʤʝʨʝʥ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʚʨʝʤʝʟʘʜʨʲʞʢʘ. ɺʨʝʤʝʟʘʜʨʲʞʢʘʪʘ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʯʠʩʣʠ ʦʪ ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 

N
HzF

TT
st

TIMER

MAX *
][

][ 0-=  

 

ʢʲʜʝʪʦ 

 

T0 ï ʥʘʯʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘʨʝʜʝʥʘ ʚ ʙʨʦʷʯʘ 

TMAX  ï ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʙʨʦʷʯʘ 

N ï ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʜʝʣʝʥʠʝ ʥʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ 

FTIMER  ï ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ ʪʘʡʤʝʨʘ 

 

ʅʘʧʨʠʤʝʨ ʘʢʦ FTIMER = 10MHz, T0 = 0, TMAX  = 65535 (16-

ʙʠʪʦʚ ʙʨʦʷʯ) ʠ N = 1, ʪʦ 

 

][5.6553][10*5.65531*
][10*10

065535 6

6
ss

Hz
t m==

-
= -  

 

ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʝʜʠʥ ʧʨʦʛʨʘʤʠʩʪ ʪʘʡʤʝʨʲʪ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʧʦʩʣʝʜʥʠʷ ʥʘʯʠʥ (ʌʠʛ.133): 

 

 
 

ʌʠʛ. 133 ʇʨʦʛʨʘʤʝʥ ʤʦʜʝʣ ʥʘ ʪʘʡʤʝʨ 
 

ʆʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʘ ʝ ʜʘ ʢʦʥʬʠʛʫʨʠʨʘ ʪʝʟʠ ʨʝʛʠʩʪʨʠ 

ʢʦʨʝʢʪʥʦ ʩʲʛʣʘʩʥʦ ʬʫʥʢʮʠʷʪʘ, ʢʦʷʪʦ ʱʝ ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʪ 

ʪʘʡʤʝʨʘ. 

 

ʆʙʠʢʥʦʚʝʥʦ ʪʘʡʤʝʨʠʪʝ ʤʦʛʘʪ ʜʘ ʨʘʙʦʪʷʪ ʠ ʚ ʜʨʫʛʠ ʨʝʞʠʤʠ, 

ɹʨʦʷʯʝʥ ʈʝʛʠʩʪʲʨ 

    

ɹʨʦʷʯʝʥ ʨʝʛʠʩʪʲʨ 

ʂʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʨʝʛʠʩʪʨʠ ʥʘ 

ʪʘʡʤʝʨʘ (ʠʟʙʦʨ ʥʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʟʘ 

ʪʘʡʤʝʨʘ, ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʜʝʣʝʥʝ N ʠ  

ʪ.ʥ.) 
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ʢʘʪʦ ʨʝʞʠʤ ʥʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʰʠʨʦʯʠʥʥʦ-ʠʤʧʫʣʩʥʠ ʩʠʛʥʘʣʠ  

(PWM ï Pusle-With Modulation), ʨʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ 

(Capture), ʨʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ (Compare) ʠ ʜʨ. ʉʣʝʜʚʘʱʠʪʝ 

ʧʦʜʪʦʯʢʠ ʨʘʟʛʣʝʞʜʘʪ ʛʦʨʝʩʧʦʤʝʥʘʪʠʪʝ ʨʝʞʠʤʠ. 

 

 

17.2.3 ʐʀʄ (PWM - Pulse-Width Modulation) 

 

ʐʀʄ (ʐʠʨʦʯʠʥʥʦ-ʠʤʧʫʣʩʝʥ ʄʦʜʫʣʘʪʦʨ) ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʘʚʦʲʛʲʣʥʠ ʩʠʛʥʘʣʠ ʩ ʧʨʦʤʝʥʣʠʚʘ ʰʠʨʦʯʠʥʘ 

ʥʘ ʠʤʧʫʣʩʘ. ʌʠʛ.134 ʧʦʢʘʟʚʘ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ 

ʥʘ ʐʀʄ. 

 

 
 

ʌʠʛ. 134 ʌʫʥʢʮʠʦʥʘʣʥʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʐʀʄ 
 

ʌʠʛ.135 ʦʧʠʩʚʘ ʧʨʠʥʮʠʧʘ ʥʘ ʨʘʙʦʪʘ ʥʘ ʐʀʄ. ʇʨʠʝʤʘ ʩʝ, ʯʝ 

ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ ʝ ʚʠʩʦʢʦ. ʆʙʠʢʥʦʚʝʥʦ ʥʘʯʘʣʥʦʪʦ 

ʥʠʚʦ ʥʘ ʐʀʄ-ʠʟʭʦʜʘ ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʬʠʛʫʨʠʨʘ.  ʉʪʦʡʥʦʩʪʪʘ 

ʥʘ ɹʈ ʩʝ ʩʨʘʚʥʷʚʘ ʩʲʩ ʩʪʦʡʥʦʩʪʪʘ, ʩʲʭʨʘʥʝʥʘ ʚ ʐʀʄ-

ʨʝʛʠʩʪʲʨʘ. ʂʦʛʘʪʦ ɹʈ ʜʦʩʪʠʛʥʝ ʩʪʦʡʥʦʩʪʪʘ, ʩʲʭʨʘʥʝʥʘ ʚ 

ʐʀʄ-ʨʝʛʠʩʪʲʨʘ, ʐʀʄ-ʠʟʭʦʜʲʪ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ 

ʥʠʚʦ ʠ ɹʈ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʨʦʠ. ʂʦʛʘʪʦ ɹʈ ʜʦʩʪʠʛʥʝ 

ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʠ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ, ʐʀʄ-ʠʟʭʦʜʲʪ ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʦʪʥʦʚʦ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ, ɹʈ ʩʝ ʥʫʣʠʨʘ, ʛʝʥʝʨʠʨʘ 

ʩʝ ʧʨʝʢʲʩʚʘʥʝ ʠ ʮʠʢʲʣʲʪ ʩʝ ʧʦʚʪʘʨʷ.  ʅʘ ʌʠʛ.135 ʝ ʧʦʢʘʟʘʥ 

 

ʋʧʨʘʚʣʝʥʠʝ 

ʥʘ ʠʟʚʦʜ 

 

ɹʨʦʷʯʝʥ 

ʈʝʛʠʩʪʲʨ (ɹʈ) 

ɻʝʥʝʨʠʨʘʥʝ 

ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

ʊʘʡʤʝʨ 

FTIMER  

÷N 

 
 

 

ʐʀʄ-ʨʝʛʠʩʪʲʨ 

= = 

ʂʲʤ ʠʟʚʦʜ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 
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ʌʠʛ. 135 ʇʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ ʥʘ ʐʀʄ (ʨʝʞʤ edge-aligned) 
 

ʨʝʟʫʣʪʘʪʘ ʥʘ ʐʀʄ-ʠʟʭʦʜʘ ʧʨʠ ʪʨʠ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʐʀʄ-ʨʝʛʠʩʪʲʨʘ. ʂʘʢʪʦ ʤʦʞʝ ʜʘ ʚʠʜʠʪʝ, ʧʨʦʤʝʥʷʡʢʠ 

ʩʪʦʡʥʦʩʪʪʘ ʚ ʐʀʄ-ʨʝʛʠʩʪʲʨʘ ʤʦʞʝ ʜʘ ʧʨʦʤʝʥʷʪʝ 

ʰʠʨʦʯʠʥʘʪʘ ʥʘ ʛʝʥʝʨʠʨʘʥʠʷ ʠʤʧʫʣʩ. ʇʝʨʠʦʜʘ ʥʘ ʠʟʭʦʜʥʠʷ 

ʩʠʛʥʘʣ ʟʘʚʠʩʠ ʦʪ ʚʨʝʤʝʪʦ ʟʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʙʨʦʷʯʘ, 

ʨʝʩʧʝʢʪʠʚʥʦ ʦʪ ʯʝʩʪʦʪʘʪʘ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ. ʆʪʥʦʰʝʥʠʝʪʦ 

ʤʝʞʜʫ ʚʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ ʠʤʧʫʣʩʘ tH ʠ ʧʝʨʠʦʜʘ ʥʘ TPWM ʩʝ 

ʥʘʨʠʯʘ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʟʘʧʲʣʚʘʥʝ k ʥʘ ʩʠʛʥʘʣʘ. 

 

100*[%]
PWM

H

T

t
k =  

 

ʆʧʠʩʘʥʠʷʪ ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʘ ʐʀʄ-ʤʦʜʫʣʘ ʩʝ ʥʘʨʠʯʘ 

ʬʨʦʥʪʘʣʥʦ-ʧʦʜʨʘʚʥʝʥ (edge-aligned). 

 

ʅʷʢʦʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʠ ʪ.ʥʘʨ. 

ʮʝʥʪʨʘʣʥʦ-ʧʦʜʨʘʚʥʝʥ (center-aligned) ʨʝʞʠʤ ʥʘ ʛʝʥʝʨʠʨʘʥʝ 

ʥʘ ʐʀʄ-ʩʠʛʥʘʣ. ʅʘ ʌʠʛ.136 ʝ ʧʦʢʘʟʘʥ ʨʝʟʫʣʪʘʪʘ ʥʘ ʐʀʄ-

ʠʟʭʦʜ, ʨʘʙʦʪʝʱ ʚ ʮʝʥʪʨʘʣʥʦ-ʧʦʜʨʘʚʥʝʥ ʨʝʞʠʤ, ʧʨʠ ʪʨʠ ʨʘʟ- 

TMAX  

ɹʈ 

 

ʐʀʄ-ʠʟʭʦʜ 

0000h 

ʐʀʄ-ʨʝʛʠʩʪʲʨ 

ʐʀʄ-ʠʟʭʦʜ 

 

ʐʀʄ-ʨʝʛʠʩʪʲʨ 

ʐʀʄ-ʠʟʭʦʜ 

TPWM 

TPWM 

TPWM 

ʐʀʄ-ʨʝʛʠʩʪʲʨ 
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ʌʠʛ. 136 ʇʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ ʥʘ ʐʀʄ (ʨʝʞʠʤ center-aligned) 
 

ʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʐʀʄ-ʨʝʛʠʩʪʲʨʘ. ɺ ʪʦʟʠ ʨʝʞʠʤ ɹʈ 

ʧʲʨʚʦ ʙʨʦʠ ʦʪ ʥʫʣʘ ʥʘʛʦʨʝ. ʂʦʛʘʪʦ ɹʈ ʜʦʩʪʠʛʥʝ ʩʪʦʡʥʦʩʪʪʘ, 

ʩʲʭʨʘʥʝʥʘ ʚ ʐʀʄ-ʨʝʛʠʩʪʲʨʘ, ʐʀʄ-ʠʟʭʦʜʲʪ ʩʝ ʧʨʝʚʢʣʶʯʚʘ 

ʚ ʥʠʩʢʦ ʥʠʚʦ ʠ ɹʈ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʨʦʠ. ʂʦʛʘʪʦ ɹʈ ʜʦʩʪʠʛʥʝ 

ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʠ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ, ʥʘ ʩʣʝʜʚʘʱʠʷ ʪʘʢʪʦʚ 

ʩʠʛʥʘʣ ʙʨʦʝʥʝʪʦ ʟʘʧʦʯʚʘ ʚ ʦʙʨʘʪʥʘ ʧʦʩʦʢʘ. ʂʦʛʘʪʦ ɹʈ 

ʜʦʩʪʠʛʥʝ ʩʪʦʡʥʦʩʪʪʘ, ʩʲʭʨʘʥʝʥʘ ʚ ʐʀʄ-ʨʝʛʠʩʪʲʨʘ, ʐʀʄ-

ʠʟʭʦʜʲʪ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ ʠ ʦʧʠʩʘʥʠʷ ʮʠʢʲʣ ʩʝ 

ʧʦʚʪʘʨʷ. 

 

ʆʙʠʢʥʦʚʝʥʦ ʐʀʄ ʥʝ ʩʝ ʨʝʘʣʠʟʠʨʘ ʢʘʪʦ ʦʪʜʝʣʝʥ ʢʦʤʧʦʥʝʥʪ, 

ʘ ʝ ʯʘʩʪ ʦʪ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʪʘʡʤʝʨʥʠʷ ʤʦʜʫʣ. 

 

 

17.2.4 ʉʨʘʚʥʝʥʠʝ (Compare) 

 

ʌʠʛ.137 ʧʦʢʘʟʚʘ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʤʦʜʫʣ ʟʘ 

ʉʨʘʚʥʝʥʠʝ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʈʝʛʠʩʪʲʨ ʟʘ ʉʨʘʚʥʝʥʠʝ ʧʦʩʪʦʷʥʥʦ 

ʩʝ ʩʨʘʚʥʷʚʘ ʩ ɹʨʦʷʯʝʥ ʈʝʛʠʩʪʲʨ ɹʈ.  

TMAX  

ɹʈ 

 

0000h 

ʐʀʄ-ʨʝʛʠʩʪʲʨ 

ʐʀʄ-ʠʟʭʦʜ 

 

ʐʀʄ-ʨʝʛʠʩʪʲʨ 

ʐʀʄ-ʨʝʛʠʩʪʲʨ 

TPWM 

ʐʀʄ-ʠʟʭʦʜ 

ʐʀʄ-ʠʟʭʦʜ 

TPWM 

TPWM 
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ʌʠʛ. 137 ʌʫʥʢʮʠʦʥʘʣʥʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʤʦʜʫʣ ʟʘ ʉʨʘʚʥʝʥʠʝ 
 

ʂʦʛʘʪʦ ʩʪʦʡʥʦʩʪʠʪʝ ʩʝ ʠʟʨʘʚʥʷʪ, ʩʘ ʚʲʟʤʦʞʥʠ ʨʘʟʣʠʯʥʠ 

ʩʠʪʫʘʮʠʠ: 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʥʠʚʦʪʦ 

ʥʘ ʠʟʚʦʜ (ʦʪ ʚʠʩʦʢʦ ʚ ʥʠʩʢʦ ʠʣʠ ʦʙʨʘʪʥʦ); 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʠʟʚʦʜ 
ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʠʟʚʦʜ ʚ 
ʥʠʩʢʦ ʥʠʚʦ. 

 

ʆʙʠʢʥʦʚʝʥʦ ʤʦʜʫʣʲʪ ʟʘ ʉʨʘʚʥʝʥʠʝ ʥʝ ʩʝ ʨʝʘʣʠʟʠʨʘ ʢʘʪʦ 

ʦʪʜʝʣʝʥ ʢʦʤʧʦʥʝʥʪ, ʘ ʝ ʯʘʩʪ ʦʪ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ 

ʪʘʡʤʝʨʥʠʷ ʤʦʜʫʣ. 

 

 

17.2.5 ʇʨʠʭʚʘʱʘʥʝ (Capture) 

 

ʌʠʛ.138 ʧʦʢʘʟʚʘ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʤʦʜʫʣ ʟʘ 

ʇʨʠʭʚʘʱʘʥʝ. 

 

ʋʧʨʘʚʣʝʥʠʝ 

ʥʘ ʠʟʚʦʜ 

 

ɹʨʦʷʯʝʥ 

ʈʝʛʠʩʪʲʨ (ɹʈ) 

ʊʘʡʤʝʨ 

FTIMER  

÷N 

 

ʈʝʛʠʩʪʲʨ ʟʘ 

ʩʨʘʚʥʝʥʠʝ 

= = 

ʂʲʤ ʠʟʚʦʜ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʧʨʠ ʩʲʚʧʘʜʝʥʠʝ 
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ʌʠʛ. 138 ʌʫʥʢʮʠʦʥʘʣʥʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʤʦʜʫʣ ʟʘ ʇʨʠʭʚʘʱʘʥʝ 
 

ʆʩʥʦʚʥʠʷʪ ʝʣʝʤʝʥʪ ʚ ʤʦʜʫʣʘ ʥʘ ʧʨʠʭʚʘʱʘʥʝ ʝ ʜʝʪʝʢʪʦʨ ʥʘ 

ʬʨʦʥʪ. ʊʦʟʠ ʜʝʪʝʢʪʦʨ ʩʣʝʜʠ ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜ ʠ ʤʦʞʝ ʜʘ ʩʝ 

ʢʦʥʬʠʛʫʨʠʨʘ ʜʘ ʜʝʪʝʢʪʠʨʘ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ, ʧʘʜʘʱ ʬʨʦʥʪ 

ʠʣʠ ʠ ʜʚʘʪʘ. ʇʨʠ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʩʝ ʛʝʥʝʨʠʨʘ 

ʩʠʛʥʘʣ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʠ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ɹʨʦʷʯʥʠʷ ʈʝʛʠʩʪʲʨ ʩʝ 

ʢʦʧʠʨʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚ ʇʨʠʭʚʘʱʘʱ ʈʝʛʠʩʪʲʨ. 

 

ʄʦʜʫʣʲʪ ʥʘ ʧʨʠʭʚʘʱʘʥʝ ʪʠʧʠʯʥʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʤʝʨʚʘʥʝ 

ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʚʠʩʦʢʦʪʦ ʠʣʠ ʥʠʩʢʦʪʦ ʥʠʚʦ, 

ʩʲʦʪʚʝʪʥʦ ʠ ʧʝʨʠʦʜʘ ʥʘ ʚʭʦʜʝʥ ʩʠʛʥʘʣ. ʪ.ʝ. . ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʯʝʩʪʦʪʦʤʝʨ. ʌʠʛ.139 ʦʧʠʩʚʘ 

ʧʨʠʥʮʠʧʘ ʥʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʟʘʧʲʣʚʘʥʝ ʥʘ 

ʚʭʦʜʝʥ ʩʠʛʥʘʣ (ʢ = tH / (tH + tL)). 

 

 
 

ʌʠʛ. 139 ʀʟʤʝʨʚʘʥʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪ  ʥʘ ʟʘʧʲʣʚʘʥʝ ʥʘ ʚʭʦʜʝʥ ʩʠʛʥʘʣ 

 

ɹʨʦʷʯʝʥ 

ʈʝʛʠʩʪʲʨ (ɹʈ) 

ʊʘʡʤʝʨ 

FTIMER  

÷N 

 

ʇʨʠʭʚʘʱʘʱ  

ʈʝʛʠʩʪʲʨ 

 

 
 

 

ʠʣʠ 

ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

ʧʨʠ ʧʨʠʭʚʘʱʘʥʝ ɼʝʪʝʢʪʦʨ 

ʥʘ ʬʨʦʥʪ ʠʟʚʦʜ 

T 

t1 t2 

t 

t 

t6 t7 

ʊMAX  

ɺʭʦʜʝʥ 

ʩʠʛʥʘʣ 

ʊF 
ʊR 

ʊF 

ʊR 

tH tL 

t3 

ʊR 

TOV 

tH tL 

t4 t5 

ʊF 
ʊR 

ɹʨʦʷʯʝʥ ʈʝʛʠʩʪʲʨ 
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ɸʢʦ ʧʝʨʠʦʜʲʪ ʥʘ ʚʭʦʜʥʠʷ ʩʠʛʥʘʣ ʝ ʠʟʚʝʩʪʝʥ, ʟʘ ʧʦ-ʣʝʩʥʦ 

ʠʟʤʝʨʚʘʥʝ, ʧʝʨʠʦʜʲʪ ʥʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ TOV ʩʝ 

ʠʟʙʠʨʘ ʜʘ ʝ ʧʦ-ʛʦʣʷʤ ʦʪ ʧʝʨʠʦʜʘ T ʥʘ ʚʭʦʜʥʠʷ ʩʠʛʥʘʣ. ʇʨʠ 

ʪʦʚʘ ʫʩʣʦʚʠʝ, ɹʨʦʷʯʥʠʷʪ ʈʝʛʠʩʪʲʨ ʥʘ ʪʘʡʤʝʨʘ ʱʝ ʩʝ 

ʧʨʝʧʲʣʚʘ ʥʘʡ-ʤʥʦʛʦ ʚʝʜʥʲʞ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʠʥ ʧʝʨʠʦʜ ʥʘ 

ʚʭʦʜʥʠʷ ʩʠʛʥʘʣ (ʚʠʞʪʝ ʩʠʚʦʪʦ ʢʘʨʝ ʥʘ ʌʠʛ.128). 

 

ʉʪʦʡʥʦʩʪʪʘ ʥʘ ɹʨʦʷʯʥʠʷ ʈʝʛʠʩʪʲʨ ʩʝ ʧʨʠʭʚʘʱʘ ʧʨʠ ʚʩʷʢʦ 

ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʥʘʨʘʩʪʚʘʱ ʠ ʧʘʜʘʱ ʬʨʦʥʪ ʥʘ ʚʭʦʜʥʠʷ ʩʠʛʥʘʣ. 

ʇʨʠʭʚʘʥʘʪʠʪʝ ʩʪʦʡʥʦʩʪʠ ʩʘ ʦʙʦʟʥʘʯʝʥʠ ʢʘʪʦ TR ʧʨʠ 

ʥʘʨʘʩʪʚʘʱ (rising) ʬʨʦʥʪ ʠ TF ʧʨʠ ʧʘʜʘʱ (falling) ʬʨʦʥʪ. 

ʄʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʙʨʦʝʥʝ ʥʘ ʪʘʡʤʝʨʘ ʝ ʦʟʥʘʯʝʥʘ 

ʢʘʪʦ TMAX . 

 

ʇʨʠ ʪʝʟʠ ʜʦʧʫʩʢʘʥʠʷ ʘʢʦ ʧʨʠʭʚʘʥʘʪʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʧʦ-ʛʦʣʷʤʘ 

ʦʪ ʧʨʝʜʭʦʜʥʘʪʘ, ʚʠʩʦʢʦʪʦ ʠ ʥʠʩʢʦʪʦ ʥʠʚʦ ʥʘ ʚʭʦʜʥʠʷ ʩʠʛʥʘʣ 

ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

tH = TF(t2) ï TR(t1) 

tL = TR(t3) ï TF(t2) 

 

ɸʢʦ ʧʨʠʭʚʘʥʘʪʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʧʦ-ʤʘʣʢʘ ʦʪ ʧʨʝʜʭʦʜʥʘʪʘ, ʪʦʚʘ  

ʦʟʥʘʯʘʚʘ, ʯʝ ʝ ʚʲʟʥʠʢʥʘʣʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʅʘ 

ʌʠʛ.139 ʪʘʟʠ ʩʠʪʫʘʮʠʷ ʝ ʧʦʢʘʟʘʥʘ ʚ ʩʠʚʦʪʦ ʢʘʨʝ (TR(t7) < 

TF(t6)). ʊʦʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝʤʝ ʥʘ ʧʨʝʜʚʠʜ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝ 

ʥʘ tH ʠ tL. 

 

tH = TF(t6) ï TR(t5) 

tL = (TMAX  ï TF(t6)) + TR(t7) 

 

ɸʢʦ ʧʝʨʠʦʜʲʪ ʥʘ ʚʭʦʜʥʠʷ ʩʠʛʥʘʣ ʝ ʥʝʠʟʚʝʩʪʝʥ, ʝ ʚʲʟʤʦʞʥʦ 

ʪʘʡʤʝʨʲʪ ʜʘ ʩʝ ʧʨʝʧʲʣʚʘ ʧʦʚʝʯʝ ʦʪ ʚʝʜʥʲʞ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʠʥ 

ʧʝʨʠʦʜ ʥʘ ʚʭʦʜʥʠʷ ʩʠʛʥʘʣ. ʊʦʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝʤʝ ʧʨʝʜʚʠʜ  

ʧʨʠ ʠʟʯʠʩʣʝʥʠʝ ʥʘ tH ʠ tL. ʌʠʛ.140 ʦʧʠʩʚʘ ʪʘʢʘʚʘ ʩʠʪʫʘʮʠʷ. 

 

tH = (2ʊMAX  ï TR(t1)) + TF(t2) 

tL = (2ʊMAX  ï TF(t2)) + TR(t3) 
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ʌʠʛ. 140 ʀʟʤʝʨʚʘʥʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪ  ʥʘ ʟʘʧʲʣʚʘʥʝ ʥʘ ʚʭʦʜʝʥ ʩʠʛʥʘʣ 

 

ʆʙʠʢʥʦʚʝʥʦ ʤʦʜʫʣʲʪ ʟʘ ʇʨʠʭʚʘʱʘʥʝ ʥʝ ʩʝ ʨʝʘʣʠʟʠʨʘ ʢʘʪʦ 

ʦʪʜʝʣʝʥ ʢʦʤʧʦʥʝʥʪ, ʘ ʝ ʯʘʩʪ ʦʪ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ 

ʪʘʡʤʝʨʥʠʷ ʤʦʜʫʣ. 

 

 

17.2.6 ʉʪʨʘʞʝʚʠ ʪʘʡʤʝʨ (Watchdog) 

 

ʉʪʨʘʞʝʚʠʷʪ ʪʘʡʤʝʨ (WDT-ʪʘʡʤʝʨ) ʝ ʪʘʡʤʝʨ ʩʲʩ ʩʧʝʮʠʘʣʥʘ 

ʬʫʥʢʮʠʷ. ʌʠʛ.141 ʧʦʢʘʟʚʘ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ. 

 

 
 

ʌʠʛ. 141 ʌʫʥʢʮʠʦʥʘʣʥʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ WDT-ʪʘʡʤʝʨ 
 

ʆʙʠʢʥʦʚʝʥʦ ʪʘʢʪʦʚʠʷʪ ʩʠʛʥʘʣ ʥʘ WDT-ʪʘʡʤʝʨʘ ʩʝ ʧʦʣʫʯʘʚʘ 

ʦʪ ʩʦʙʩʪʚʝʥ RC-ʛʝʥʝʨʘʪʦʨ. ʇʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʩʝ 

ʛʝʥʝʨʠʨʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʨʝʩʪʘʨʪʠʨʘʥʝ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʠ ʠʟʧʲʣʥʷʚʘʥʘʪʘ ʦʪ ʥʝʛʦ ʧʨʦʛʨʘʤʘ.  

 

÷N 

 

ɹʨʦʷʯʝʥ 

ʈʝʛʠʩʪʲʨ (ɹʈ) 

FWDT 
 

ɺʲʪʨʝʰʝʥ RC 

ʛʝʥʝʨʘʪʦʨ 
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T 
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t 

t 
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ɹʨʦʷʯʝʥ ʈʝʛʠʩʪʲʨ 
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ʊF 
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ɻʝʥʝʨʠʨʘʥʝ ʥʘ 

ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ 
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WDT-ʪʘʡʤʝʨʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʫʣʠʨʘ ʧʝʨʠʦʜʠʯʥʦ ʧʨʝʜʠ ʜʘ ʩʝ 

ʧʨʝʧʲʣʥʠ ʠ ʜʘ ʛʝʥʝʨʠʨʘ ʨʝʩʝʪ. ɺ ʧʨʘʚʠʣʥʦ ʨʘʙʦʪʝʱʘ 

ʧʨʦʛʨʘʤʘ ʪʦʡ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʧʲʣʚʘ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ 

ʥʷʢʦʠ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʠʪʦ ʫʤʠʰʣʝʥʦ ʩʝ ʛʝʥʝʨʠʨʘ ʨʝʩʝʪ ʩ 

ʥʝʛʦʚʘ ʧʦʤʦʱ. ʈʦʣʷʪʘ ʥʘ WDT-ʪʘʡʤʝʨʘ ʝ ʜʘ ʠʟʚʝʞʜʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʚ ʧʦʟʥʘʪʦ ʩʲʩʪʦʷʥʠʝ ʚ ʩʣʫʯʘʡ, ʯʝ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʠʟʧʘʜʥʝ ʚ ʥʝʧʨʝʜʚʠʜʝʥʘ 

ʩʠʪʫʘʮʠʷ ʧʦʨʘʜʠ ʥʷʢʘʢʚʘ ʧʨʠʯʠʥʘ (ʥʘʧʨʠʤʝʨ ʢʦʩʤʠʯʝʩʢʘ 

ʯʘʩʪʠʮʘ ʧʨʘʩʥʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʠ ʧʨʦʤʝʥʠ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʜʘʜʝʥ ʙʠʪ    , ʠʣʠ ʧʨʦʩʪʦ ʧʨʠʯʠʥʘʪʘ ʝ ʚ Ăʟʘʜʢʣʘʚʠʘʪʫʨʥʦʪʦ 

ʫʩʪʨʦʡʩʪʚʦò, ʢʦʝʪʦ ʝ ʧʦ-ʯʝʩʪʦ ʩʨʝʱʘʥʘʪʘ ʠ ʧʦ-ʚʝʨʦʷʪʥʘ 

ʩʠʪʫʘʮʠʷ      ).  

 

ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʝʜʠʥ ʧʨʦʛʨʘʤʠʩʪ WDT-ʪʘʡʤʝʨʲʪ ʤʦʞʝ ʜʘ 

ʩʝ ʧʨʝʜʩʪʘʚʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ (ʌʠʛ.142): 

 

 
 

ʌʠʛ. 142 ʇʨʦʛʨʘʤʝʥ ʤʦʜʝʣ ʥʘ WDT-ʪʘʡʤʝʨ 
 

ʆʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʘ ʝ ʜʘ ʢʦʥʬʠʛʫʨʠʨʘ ʪʝʟʠ ʨʝʛʠʩʪʨʠ 

ʢʦʨʝʢʪʥʦ. 

 

 

17.2.7 ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚ ʧʨʝʦʙʨʘʟʫʚʘʪʝʣ (ɸʎʇ) 

 

ɸʎʇ (ADC ï Analog-to-Digital Convertor) ʧʨʝʦʙʨʘʟʫʚʘ 

ʚʭʦʜʝʥ ʘʥʘʣʦʛʦʚ ʩʠʛʥʘʣ ʚ ʮʠʬʨʦʚ ʩʠʛʥʘʣ. ʊʠʧʠʯʥʦ 

ʨʝʟʫʣʪʘʪʲʪ ʝ 10- ʠʣʠ 12-ʙʠʪʦʚ. ʌʠʛ.143 ʧʦʢʘʟʚʘ ʩʪʘʥʜʘʨʪʥʠʷ 

ʩʠʤʚʦʣ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ ɸʎʇ. 

ɹʨʦʷʯʝʥ ʈʝʛʠʩʪʲʨ 

    

ɹʨʦʷʯʝʥ ʨʝʛʠʩʪʲʨ 

ʂʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʨʝʛʠʩʪʨʠ ʥʘ 

ʪʘʡʤʝʨʘ (ʠʟʙʦʨ ʥʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʟʘ 

ʪʘʡʤʝʨʘ, ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʜʝʣʝʥʝ N 

ʠ ʪ.ʥ.) 
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ʌʠʛ. 143 ʉʠʤʚʦʣ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʥʘ  ɸʎʇ 
 

ʆʙʭʚʘʪʲʪ ʥʘ ʚʭʦʜʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʤʝʨʠ 

ʦʪ ɸʎʇ, ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʦʧʦʨʥʠʪʝ ʥʘʧʨʝʞʝʥʠʷ VREF+ ʠ 

VREF-, ʪ.ʝ. . VREF- Ò VIN Ò VREF+. ɸʢʦ ɸʎʇ ʤʦʞʝ ʜʘ 

ʧʨʝʦʙʨʘʟʫʚʘ ʦʪʨʠʮʘʪʝʣʥʠ ʠ ʧʦʣʦʞʠʪʝʣʥʠ ʚʭʦʜʥʠ 

ʥʘʧʨʝʞʝʥʠʝ, ʪʦʡ ʩʝ ʥʘʨʠʯʘ ʙʠʧʦʣʷʨʝʥ, ʜʦʢʘʪʦ ɸʎʇ, ʢʦʡʪʦ 

ʧʨʝʦʙʨʘʟʫʚʘ ʩʘʤʦ ʧʦʣʦʞʠʪʝʣʥʠ  ʚʭʦʜʥʠ ʥʘʧʨʝʞʝʥʠʷ ʩʝ 

ʥʘʨʠʯʘ ʝʜʥʦʧʦʣʷʨʝʥ. ʊʠʧʠʯʥʦ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʠʟʧʦʣʟʚʘʪ 

ʝʜʥʦʧʦʣʷʨʥʠ ɸʎʇ-ʪʘ (ʌʠʛ.144). 

  

 
 

ʌʠʛ. 144 ɽʜʥʦʧʦʣʷʨʝʥ ɸʎʇ 

 

ɺʭʦʜʥʠʷʪ ʜʠʘʧʘʟʦʥ ʦʪ ʥʘʧʨʝʞʝʥʠʷ (0V õ VREF) ʩʝ ʨʘʟʜʝʣʷ 

ʥʘ ʧʦʜ ʦʙʭʚʘʪʠ. ɹʨʦʷʪ ʥʘ ʧʦʜ ʦʙʭʚʘʪʠʪʝ ʝ 2n, ʢʲʜʝʪʦ n ʝ ʙʨʦʷʪ 

 

 

ɸʎʇ V IN 

MSB 

LSB 

VREF 

 

 

ɸʎʇ V IN 

MSB 

LSB 

VREF+ 

VREF- 
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ʥʘ ʙʠʪʦʚʝʪʝ, ʩ ʢʦʠʪʦ ʩʝ ʧʨʝʜʩʪʘʚʷ ʨʝʟʫʣʪʘʪʘ ʦʪ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ. ʅʘ ʚʩʝʢʠ ʧʦʜ ʦʙʭʚʘʪ ʩʲʦʪʚʝʪʩʪʚʘ 

ʦʧʨʝʜʝʣʝʥʘ ʮʠʬʨʦʚʘ (ʜʚʦʠʯʥʘ) ʩʪʦʡʥʦʩʪ. ɽʜʠʥ ʧʦʜ ʦʙʭʚʘʪ ʩʝ 

ʥʘʨʠʯʘ ʦʱʝ LSB (Least Significant Bit). ɹʨʦʷʪ ʥʘ ʪʝʟʠ ʧʦʜ 

ʦʙʭʚʘʪʠ ʩʝ ʥʘʨʠʯʘ ʨʝʟʦʣʶʮʠʷ ʥʘ  ɸʎʇ. ʅʘʧʨʠʤʝʨ 10-ʙʠʪʦʚ 

ɸʎʇ ʠʤʘ ʨʝʟʦʣʶʮʠʷ 210 = 1024, ʪ.ʝ. . ʮʝʣʠʷ ʚʭʦʜʝʥ ʜʠʘʧʘʟʦʥ 

ʦʪ ʥʘʧʨʝʞʝʥʠʷ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʦʪ 1024 ʥʘ ʙʨʦʡ 10-

ʙʠʪʦʚʠ ʜʚʦʠʯʥʠ ʢʦʜʦʚʝ. ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ 

ʪʨʘʥʩʬʝʨʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ɸʎʇ. 

 

 
 

ʌʠʛ. 145 ʊʨʘʥʩʬʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ɸʎʇ 
 

ʌʠʛ.146 ʧʦʢʘʟʚʘ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ɸʎʇ 

ʤʦʜʫʣ. ʇʨʠ ʧʦʜʘʚʘʥʝ ʥʘ ʩʪʘʨʪʦʚ ʩʠʛʥʘʣ ʢʲʤ ɸʎʇ ʜʘ ʟʘʧʦʯʥʝ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ, ʠʟʙʨʘʥʠʷʪ ʩʠʛʥʘʣ ʧʨʝʟ ʤʫʣʪʠʧʣʝʢʩʦʨʘ ʩʝ 

ʧʦʜʘʚʘ ʥʘ ʩʭʝʤʘ Sample&Hold. ʆʩʥʦʚʥʠʷʪ ʝʣʝʤʝʥʪ ʥʘ ʪʘʟʠ 

ʩʭʝʤʘ ʝ ʢʦʥʜʝʥʟʘʪʦʨ, ʢʦʡʪʦ ʩʝ ʟʘʨʝʞʜʘ ʜʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ. ɺʨʝʤʝʪʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘ 

ʟʘʨʝʞʜʘʥʝ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨʘ ʩʝ ʥʘʨʠʯʘ ʚʨʝʤʝ ʟʘ ʩʝʤʧʣʠʨʘʥʝ tS 

(sample time). ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ ʪʦʚʘ ʚʨʝʤʝ, ʥʘʧʨʝʞʝʥʠʝʪʦ 

ʥʘ ʢʦʥʜʝʥʟʘʪʦʨʘ ʩʝ ʧʦʜʘʚʘ ʢʲʤ ʚʭʦʜʘ ʥʘ ɸʎʇ ʟʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ. ɺʨʝʤʝʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ɸʎʇ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘ 

ʥʘʧʨʝʞʝʥʠʝʪʦ ʩʝ ʥʘʨʠʯʘ ʚʨʝʤʝ ʟʘ ʟʘʜʨʲʞʢʘ tH (hold time). 

ʇʲʣʥʦʪʦ ʚʨʝʤʝ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʝ tCONV = tS + tH ʠ ʝ 

ʦʩʥʦʚʥʠʷʪ ʧʘʨʘʤʝʪʲʨ, ʦʧʨʝʜʝʣʷʱ ʙʲʨʟʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ɸʎʇ. 
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ʌʠʛ. 146 ʌʫʥʢʮʠʦʥʘʣʥʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ɸʎʇ ʤʦʜʫʣ 
 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʜʝʤʦʥʩʪʨʠʨʘ ʪʠʧʠʯʥʘ ʩʭʝʤʘ ʥʘ 

ʠʟʤʝʨʚʘʥʝ ʥʘ ʘʥʘʣʦʛʦʚ ʠʟʭʦʜ ʥʘ ʪʝʤʧʝʨʘʪʫʨʝʥ ʜʘʪʯʠʢ. 

 

 
 

ʌʠʛ. 147 ʇʨʠʤʝʨʥʘ ʩʭʝʤʘ ʥʘ ʠʟʤʝʨʚʘʥʝ ʩ ɸʎʇ 
 

AVDD ʠ AVSS ʩʘ ʠʟʚʦʜʠʪʝ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ɸʎʇ. 

ʆʙʠʢʥʦʚʝʥʦ ʟʘ ʪʷʭ ʩʘ ʧʨʝʜʚʠʜʝʥʠ ʦʪʜʝʣʥʠ ʠʟʚʦʜʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 
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ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʝʜʠʥ ʧʨʦʛʨʘʤʠʩʪ ɸʎʇ ʤʦʜʫʣʲʪ ʤʦʞʝ ʜʘ 

ʩʝ ʧʨʝʜʩʪʘʚʠ ʧʦʩʣʝʜʥʠʷ ʥʘʯʠʥ (ʌʠʛ.148): 

 

 
 

ʌʠʛ. 148 ʇʨʦʛʨʘʤʝʥ ʤʦʜʝʣ ʥʘ ɸʎʇ ʤʦʜʫʣ 
 

ʆʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʘ ʝ ʜʘ ʢʦʥʬʠʛʫʨʠʨʘ ʪʝʟʠ ʨʝʛʠʩʪʨʠ 

ʢʦʨʝʢʪʥʦ. 

 

 

17.2.8 ɸʥʘʣʦʛʦʚ ʢʦʤʧʘʨʘʪʦʨ 

 

ɸʥʘʣʦʛʦʚʠʷʪ ʢʦʤʧʘʨʘʪʦʨ ʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʜʚʘ ʘʥʘʣʦʛʦʚʠ ʚʭʦʜʘ 

ʠ ʝʜʠʥ ʮʠʬʨʦʚ ʠʟʭʦʜ (ʌʠʛ.149). 

 

 
 

ʌʠʛ. 149 ɸʥʘʣʦʛʦʚ ʢʦʤʧʘʨʘʪʦʨ 
 

ʅʘʧʨʝʞʝʥʠʷʪʘ ʧʦʜʘʜʝʥʠ ʥʘ ʘʥʘʣʦʛʦʚʠʪʝ ʚʭʦʜʦʚʝ VIN+ ʠ VIN- 

ʩʝ ʩʨʘʚʥʷʚʘʪ. ʅʠʚʦʪʦ ʥʘ ʠʟʭʦʜʘ VOUT ʩʝ ʧʨʦʤʝʥʷ ʩʲʛʣʘʩʥʦ 

ʩʣʝʜʥʠʪʝ ʫʩʣʦʚʠʷ: 

 

 

DATAH 

    

ʉʪʘʨʰʠ ʙʘʡʪ ʥʘ ʨʝʟʫʣʪʘʪʘ 

ʂʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʨʝʛʠʩʪʨʠ ʥʘ 

ɸʎʇ (ʠʟʙʦʨ ʥʘ ʘʥʘʣʦʛʦʚ ʚʭʦʜ, 

ʚʨʝʤʝ ʟʘ ʩʝʤʧʣʠʨʘʥʝ ʠ ʪ.ʥ.) 

DATAL  ʄʣʘʜʰʠ ʙʘʡʪ ʥʘ ʨʝʟʫʣʪʘʪʘ 
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VOUT 

 
 VOUT = 

1, ʘʢʦ VIN+ > VIN- 

0, ʘʢʦ VIN+ < VIN- 
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ʌʠʛ.150 ʦʧʠʩʚʘ ʧʨʠʥʮʠʧʘ ʥʘ ʨʘʙʦʪʘ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ. 

 

 
 

ʌʠʛ. 150 ʇʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ ʥʘ ʘʥʘʣʦʛʦʚ ʢʦʤʧʘʨʘʪʦʨ 
 

ʂʦʛʘʪʦ VIN+ ʥʘʜʚʠʰʠ VIN-, ʠʟʭʦʜʲʪ VOUT ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ 

ʣʦʛ.1, ʘ ʢʦʛʘʪʦ VIN+ ʧʘʜʥʝ ʧʦʜ VIN-, ʠʟʭʦʜʲʪ VOUT ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʚ ʣʦʛ.0. 

 

ɿʘ ʫʩʪʦʡʯʠʚʦʩʪ ʩʨʝʱʫ ʩʤʫʱʝʥʠʷ ʧʦʚʝʯʝʪʦ ʢʦʤʧʘʨʘʪʦʨʠʪʝ 

ʠʤʘʪ ʭʠʩʪʝʨʝʟʠʩ. ɿʘ ʮʝʣʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʘʛʦʚʦ ʥʘʧʨʝʞʝʥʠʝ 

Vth. ʀʟʭʦʜʲʪ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ ʣʦʛ.1 ʩʘʤʦ ʘʢʦ VIN+ > VIN-+ Vth, 

ʠ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ ʣʦʛ.0 ʩʘʤʦ ʘʢʦ VIN+ < VIN-- Vth (ʌʠʛ.151). 

 

 
 

ʌʠʛ. 151 ʇʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ ʥʘ ʘʥʘʣʦʛʦʚ ʢʦʤʧʘʨʘʪʦʨ ʩ ʭʠʩʪʝʨʝʟʠʩ 
 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʤʫʱʝʥʠʝʪʦ ʦʪ ʌʠʛ.151. ɸʢʦ 

ʢʦʤʧʘʨʘʪʦʨʲʪ ʥʝ ʠʟʧʦʣʟʚʘʰʝ ʭʠʩʪʝʨʝʟʠʩ (ʢʘʢʪʦ ʥʘ ʌʠʛ.150), 
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ʪʦʚʘ ʩʤʫʱʝʥʠʝ ʙʠ ʧʨʝʜʠʟʚʠʢʘʣʦ ʥʷʢʦʣʢʦʢʨʘʪʥʦ 

ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʠʟʭʦʜʘ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ 

ʥʘ ʢʦʤʧʘʨʘʪʦʨʝʥ ʤʦʜʫʣ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. 

 

 
 

ʌʠʛ. 152 ʌʫʥʢʮʠʦʥʘʣʥʘ ʙʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʢʦʤʧʘʨʘʪʦʨʝʥ ʤʦʜʫʣ 
 

ʇʨʠ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʠʟʭʦʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ. 

ʆʙʠʢʥʦʚʝʥʦ ʠʟʭʦʜʲʪ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ ʤʦʞʝ ʜʘ ʩʝ  ʠʟʚʝʜʝ ʥʘ 

ʠʟʚʦʜ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʉʲʱʦ ʪʘʢʘ ʠʟʭʦʜʲʪ ʥʘ 

ʢʦʤʧʘʨʘʪʦʨʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʩʪʘʨʪʦʚ ʩʠʛʥʘʣ ʟʘ 

ɸʎʇ ʠʣʠ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʟʘ ʪʘʡʤʝʨ. 

 

ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʝʜʠʥ ʧʨʦʛʨʘʤʠʩʪ ʢʦʤʧʘʨʘʪʦʨʥʠʷʪ ʤʦʜʫʣ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ (ʌʠʛ.153): 

 

 
 

ʌʠʛ. 153 ʇʨʦʛʨʘʤʝʥ ʤʦʜʝʣ ʥʘ ʢʦʤʧʘʨʘʪʦʨʝʥ ʤʦʜʫʣ 
 

ʆʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʘ ʝ ʜʘ ʢʦʥʬʠʛʫʨʠʨʘ ʪʝʟʠ ʨʝʛʠʩʪʨʠ 

ʢʦʨʝʢʪʥʦ. 

 

 

+ 

- 

V IN+ 

V IN- 

VOUT 

M
U

X
 

ɻʝʥʝʨʠʨʘʥʝ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ 

ʋʧʨʘʚʣʝʥʠʝ 

ʥʘ ʠʟʚʦʜ 

ʂʲʤ ʠʟʚʦʜ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

ʂʲʤ ɸʎʇ  

ʂʲʤ ʊʘʡʤʝʨ  

CMP+ 

CMP- 

ɺʲʪʨʝʰʥʠ 

ʠʟʪʦʯʥʠʮʠ 

ʥʘ VIN-  

M
U

X
 

    

ʂʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʨʝʛʠʩʪʨʠ ʥʘ 

ʘʥʘʣʦʛʦʚʠʷ ʢʦʤʧʘʨʘʪʦʨ (ʠʟʙʦʨ ʥʘ 

ʧʨʘʛʦʚʦ ʥʘʧʨʝʞʝʥʠʝ Vth, ʚʲʥʰʥʦ 

ʠʣʠ ʚʲʪʨʝʰʥʦ ʥʘʧʨʝʞʝʥʠʝ V IN- ʠ 

ʪ.ʥ.) 
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17.2.9 ʂʦʤʫʥʠʢʘʮʠʦʥʥʠ ʠʥʪʝʨʬʝʡʩʠ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʧʨʝʜʦʩʪʘʚʷʪ  ʨʘʟʣʠʯʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 

ʠʥʪʝʨʬʝʡʩʠ. ʅʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 

ʠʥʪʝʨʬʝʡʩʠ ʩʘ RS-232, SPI, I2C, LIN ʠ CAN. ɺʩʠʯʢʠ ʪʝʟʠ 

ʠʥʪʝʨʬʝʡʩʠ ʩʘ ʩʝʨʠʡʥʠ, ʪ.ʝ. . ʧʨʝʜʘʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʩʪʘʚʘ 

ʙʠʪ ʧʦ ʙʠʪ. ʆʧʠʩʘʥʠʝʪʦ ʥʘ ʪʝʟʠ ʠʥʪʝʨʬʝʡʩʠ ʠʟʣʠʟʘ ʠʟʚʲʥ 

ʦʙʭʚʘʪʘ ʥʘ ʪʘʟʠ ʢʥʠʛʘ. ʊʫʢ ʱʝ ʨʘʟʛʣʝʜʘʤ ʩʲʚʩʝʤ ʦʙʦʙʱʝʥʦ 

ʩʝʨʠʡʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʠʥʪʝʨʬʝʡʩʠ. ʂʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ 

ʠʥʪʝʨʬʝʡʩʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ: 

 

Á ʇʦʣʫʜʫʧʣʝʢʩʥʠ 

 

ɼʦʢʘʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʜʘʚʘʥʝ, ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ 

ʧʨʠʝʤʘʥʝ ʠ ʦʙʨʘʪʥʦ. ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʦʙʦʙʱʝʥʘ 

ʩʪʨʫʢʪʫʨʘ ʥʘ ʧʦʣʫʜʫʧʣʝʢʩʝʥ ʩʝʨʠʝʥ ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ 

ʠʥʪʝʨʬʝʡʩ. 

 

 
 

ʌʠʛ. 154 ʇʦʣʫʜʫʧʣʝʢʩʝʥ ʩʝʨʠʝʥ ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʠʥʪʝʨʬʝʡʩ 

 

ʇʨʠ ʠʟʧʨʘʱʘʥʝ ʜʘʥʥʠʪʝ ʧʦʩʪʲʧʚʘʪ ʦʪ ʰʠʥʘʪʘ ʟʘ ʜʘʥʥʠ ʚ 

ʐʠʥʘ ʜʘʥʥʠ 

Tx 

Rx 

ɿʘʧʠʩ 

ʀʟʧʨʘʱʘʥʝ 

ʇʨʠʝʤʘʥʝ 

ʏʝʪʝʥʝ 

ʐʠʥʘ ʜʘʥʥʠ 
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ʨʝʛʠʩʪʲʨ Tx. ʇʨʠ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʠʟʧʨʘʱʘʥʝʪʦ ʜʘʥʥʠʪʝ ʚ 

ʨʝʛʠʩʪʲʨ Tx ʩʝ ʟʘʨʝʞʜʘʪ ʚ ʧʨʠʝʤʦ-ʧʨʝʜʘʚʘʪʝʣʝʥ ʧʨʝʤʝʩʪʚʘʱ 

ʨʝʛʠʩʪʲʨ ʠ ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ ʠʟʧʨʘʱʘʪ ʙʠʪ ʧʦ ʙʠʪ ʢʲʤ ʠʟʚʦʜʘ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʥʘ ʚʩʝʢʠ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʪʘʢʪʦʚʠʷ 

ʩʠʛʥʘʣ. 

 

ʇʨʠ ʧʨʠʝʤʘʥʝ ʜʘʥʥʠʪʝ ʦʪ ʠʟʚʦʜʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

ʧʦʩʪʲʧʚʘʪ ʙʠʪ ʧʦ ʙʠʪ ʚ ʧʨʠʝʤʦ-ʧʨʝʜʘʚʘʪʝʣʥʠʷ ʨʝʛʠʩʪʲʨ. ʇʨʠ 

ʧʨʠʝʤʘʥʝ ʥʘ ʚʩʠʯʢʠ ʙʠʪʦʚʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʨʠʝʤʦ-

ʧʨʝʜʘʚʘʪʝʣʥʠʷ  ʨʝʛʠʩʪʲʨ ʩʝ ʢʦʧʠʨʘ ʚ ʨʝʛʠʩʪʲʨ Rx, ʦʪʢʲʜʝʪʦ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʯʝʪʝʥʦ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ. 
 

Á ɼʫʧʣʝʢʩʥʠ 

 

ʇʨʠ ʜʫʧʣʝʢʩʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʠʥʪʝʨʬʝʡʩʠ ʝ ʚʲʟʤʦʞʥʦ 

ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʝʤʘʥʝ ʠ ʧʨʝʜʘʚʘʥʝ ʥʘ ʜʘʥʥʠ. ʉʣʝʜʚʘʱʘʪʘ 

ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʦʙʦʙʱʝʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʜʫʧʣʝʢʩʝʥ ʩʝʨʠʝʥ 

ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʠʥʪʝʨʬʝʡʩ. 

 

 
 

ʌʠʛ. 155 ɼʫʧʣʝʢʩʝʥ ʩʝʨʠʝʥ ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʠʥʪʝʨʬʝʡʩ 

ʐʠʥʘ ʜʘʥʥʠ 

Tx 

Rx 

ɿʘʧʠʩ 

ʀʟʧʨʘʱʘʥʝ 

ʇʨʠʝʤʘʥʝ 

ʏʝʪʝʥʝ 

ʐʠʥʘ ʜʘʥʥʠ 
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ɿʘ ʮʝʣʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʚʘ ʦʪʜʝʣʥʠ ʧʨʝʤʝʩʪʚʘʱʠ ʨʝʛʠʩʪʲʨʘ ï 

ʝʜʠʥ ʟʘ ʧʨʠʝʤʘʥʝ ʠ ʝʜʠʥ ʟʘ ʧʨʝʜʘʚʘʥʝ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ 

ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʝʤʘʥʝ ʠ ʠʟʧʨʘʱʘʥʝ ʥʘ ʜʘʥʥʠ. 

 

 

17.2.10 ɼʨʫʛʠ 

 

ʈʘʟʣʠʯʥʠʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʤʦʛʘʪ ʜʘ ʧʨʝʜʦʩʪʘʚʷʪ ʛʦʣʷʤʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʧʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ ʩ ʥʘʡ-ʨʘʟʣʠʯʥʘ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. 
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18 ʅʘʯʘʣʥʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 
ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

 

ʅʘʯʘʣʥʦʪʦ ʫʩʪʘʥʦʚʷʚʘʥʝ (ʥʘʨʠʯʘ ʩʝ ʦʱʝ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ ʠʣʠ 

ʧʨʦʩʪʦ ʨʝʩʝʪ) ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʟʚʣʠʯʘʥʝ 

ʥʘ ʨʝʩʝʪ ʚʝʢʪʦʨʘ ʦʪ ʪʘʙʣʠʮʘʪʘ ʩ ʚʝʢʪʦʨʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠ 

ʟʘʨʝʞʜʘʥʝʪʦ ʤʫ ʚ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ. ʉ ʜʨʫʛʠ ʜʫʤʠ ʢʘʟʘʥʦ, 

ʨʝʩʝʪʲʪ ʚʦʜʠ ʜʦ ʨʝʩʪʘʨʪʠʨʘʥʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʠ 

ʠʟʧʲʣʥʷʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʦʪʥʘʯʘʣʦ. ʉʣʝʜ ʨʝʩʝʪ ʦʙʠʢʥʦʚʝʥʦ 

ʙʠʪʦʚʝʪʝ ʥʘ RAM-ʧʘʤʝʪʪʘ ʠʤʘʪ ʧʨʦʠʟʚʦʣʥʠ ʩʪʦʡʥʦʩʪʠ, 

ʜʦʢʘʪʦ ʧʦʚʝʯʝʪʦ ʙʠʪʦʚʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ ʠʤʘʪ 

ʷʩʥʦ ʜʝʬʠʥʠʨʘʥʠ ʥʘʯʘʣʥʠ ʩʪʦʡʥʦʩʪʠ, ʢʦʠʪʦ ʩʘ ʦʧʠʩʘʥʠ ʚ 

ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʀʟʪʦʯʥʠʮʠʪʝ ʥʘ ʨʝʩʝʪ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʣʠʯʥʠ. ʊʠʧʠʯʥʦ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʚ ʥʘʯʘʣʥʦ ʩʲʩʪʦʷʥʠʝ ʦʪ ʩʣʝʜʥʠʪʝ ʠʟʪʦʯʥʠʮʠ: 

 

Á ɺʢʣʶʯʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ (POR ï Power-On Reset); 

 

ɺʩʝʢʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʩʝ ʨʝʩʪʘʨʪʠʨʘ, ʢʦʛʘʪʦ 

ʟʘʭʨʘʥʚʘʱʦʪʦ ʥʘʧʨʝʞʝʥʠʝ VDD ʥʘʜʚʠʰʠ ʦʧʨʝʜʝʣʝʥʘ 

ʧʨʘʛʦʚʘ ʩʪʦʡʥʦʩʪ VPOR. 

 

Á ʇʨʦʧʘʜʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ (BOR ï Brown-Out Reset); 

 

ʂʦʛʘʪʦ ʟʘʭʨʘʥʚʘʱʦʪʦ ʥʘʧʨʝʞʝʥʠʝ VDD ʧʘʜʥʝ ʧʦʜ 

ʦʧʨʝʜʝʣʝʥʦ ʧʨʘʛʦʚʦ ʥʘʧʨʝʞʝʥʠʝ VBOR, ʩʝ ʛʝʥʝʨʠʨʘ 

ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʦʩʪʘʚʘ ʚ ʪʦʚʘ 

ʩʲʩʪʦʷʥʠʝ, ʜʦʢʘʪʦ ʟʘʭʨʘʥʚʘʱʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʥʝ 

ʥʘʜʚʠʰʠ ʦʪʥʦʚʦ ʥʘʧʨʝʞʝʥʠʝʪʦ VBOR. 

 

Á ʀʟʚʦʜ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

 

ɺʩʝʢʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʠʤʘ ʩʧʝʮʠʘʣʝʥ ʠʟʚʦʜ, ʯʨʝʟ 

ʢʦʡʪʦ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʩʪʘʨʪʠʨʘʥ. 

ʌʠʛ.156 ʧʦʢʘʟʚʘ ʪʠʧʠʯʥʘʪʘ ʩʭʝʤʘ ʥʘ ʩʚʲʨʟʚʘʥʝ ʥʘ 

ʚʲʥʰʥʠʪʝ ʝʣʝʤʝʥʪʠ ʢʲʤ ʠʟʚʦʜʘ. 
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ʌʠʛ. 156 ʅʘʯʘʣʥʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʦʪ ʠʟʚʦʜ 
 

ʇʨʠ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥʘ ʥʘ ʠʟʚʦʜ RESET  ʩʝ ʧʦʜʘʚʘ 

ʥʠʩʢʦ ʥʠʚʦ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʨʝʩʝʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

ʇʨʠ ʦʪʧʫʩʢʘʥʝ ʥʘ ʙʫʪʦʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʠʟʣʠʟʘ ʦʪ 

ʩʲʩʪʦʷʥʠʝ ʥʘ ʨʝʩʝʪ ʠ ʩʪʘʨʪʠʨʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ, ʟʘʧʠʩʘʥʘ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

 

Á ʉʪʨʘʞʝʚʠ ʪʘʡʤʝʨ 

 

ɺ ʪʦʯʢʘ 17.2.6 ʉʪʨʘʞʝʚʠ ʪʘʡʤʝʨ ɺʠ ʦʙʷʩʥʠʭ ʢʘʢʚʦ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʦʟʠ ʪʘʡʤʝʨ. ʇʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ 

ʩʝ ʛʝʥʝʨʠʨʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ.  

 

ʈʘʟʣʠʯʥʠʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʤʦʛʘʪ ʜʘ ʧʨʝʜʦʩʪʘʚʷʪ ʠ ʜʨʫʛʠ 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ. 

 

ʆʙʠʢʥʦʚʝʥʦ ʚʩʝʢʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʧʨʝʜʦʩʪʘʚʷ ʨʝʛʠʩʪʲʨ ʩ 

ʬʣʘʛʦʚʝ, ʢʦʠʪʦ ʫʢʘʟʚʘʪ ʠʟʪʦʯʥʠʢʘ ʧʨʝʜʠʟʚʠʢʘʣ ʩʠʩʪʝʤʝʥ 

ʨʝʩʝʪ. 
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t 

RESET   

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʝ ʚ 

ʩʲʩʪʦʷʥʠʝ ʥʘ ʨʝʩʝʪ 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʠʟʣʠʟʘ 

ʦʪ ʩʲʩʪʦʷʥʠʝ ʥʘ ʨʝʩʝʪ 
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19 ɿʘʢʣʶʯʝʥʠʝ 

 

ɺ ʧʨʝʜʭʦʜʥʠʪʝ ʜʚʝ ʛʣʘʚʠ ʨʘʟʛʣʝʜʘʭʤʝ ʢʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 

ʢʣʘʩʠʯʝʩʢʠʪʝ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʝʜʠʥ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʠ ʢʘʢ 

ʨʘʙʦʪʷʪ. ʈʘʟʣʠʯʥʠʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʦʛʘʪ ʜʘ ʜʦʙʘʚʷʪ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ ʩ ʥʘʡ-ʨʘʟʥʦʦʙʨʘʟʥʘ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʝʜʠʥ ʧʨʦʛʨʘʤʠʩʪ ʚʩʝʢʠ 

ʢʦʤʧʦʥʝʥʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ 

ʥʘʙʦʨ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʨʝʛʠʩʪʨʠ (ʌʠʛ.157). 

 

 
 

ʌʠʛ. 157 ʇʨʦʛʨʘʤʝʥ ʤʦʜʝʣ ʥʘ ʢʦʤʧʦʥʝʥʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 
 

ʂʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ ʨʝʛʠʩʪʨʠ ʦʙʠʢʥʦʚʝʥʦ ʠʟʧʦʣʟʚʘʪ ʩʲʱʦʪʦ 

ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʪʦ ʧʘʤʝʪʪʘ ʟʘ ʜʘʥʥʠ ʠ ʩʝ 

ʦʙʦʟʥʘʯʘʚʘʪ ʥʘʡ-ʦʙʱʦ ʢʘʪʦ SFRs (Special Function 

Registers) (ʌʠʛ.158). 

 

 
 

ʌʠʛ. 158 SFR-ʨʝʛʠʩʪʨʠ 
 

ʇʨʦʛʨʘʤʠʪʝ, ʢʦʠʪʦ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩ ʢʦʥʬʠʛʫʨʠʨʘʥʝʪʦ ʥʘ SFR-

 
 
 
 

 

 

ʂʦʤʧʦʥʝʥʪ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 

 
 

 
 

ʂʦʥʬʠʛʫʨʘʮʠʦʥʥʠ 

ʨʝʛʠʩʪʨʠ 

 

ʇʨʦʛʨʘʤʝʥ 

ʤʦʜʝʣ ʥʘ 

ʢʦʤʧʦʥʝʥʪ 

 
 

SFR-ʨʝʛʠʩʪʨʠ 

 
 
 
 

 
 
 

ʇʘʤʝʪ ʟʘ 

ʜʘʥʥʠ 
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ʨʝʛʠʩʪʨʠʪʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʩʝ ʥʘʨʠʯʘʪ ʜʨʘʡʚʝʨʠ. ʊʦʚʘ 

ʩʘ ʧʨʦʛʨʘʤʠ ʦʪ ʥʘʡ-ʥʠʩʢʦ ʥʠʚʦ. ʅʝʟʘʚʠʩʠʤʦ ʥʘ ʢʘʢʲʚ ʝʟʠʢ ʩʝ 

ʧʠʰʘʪ ʪʝʟʠ ʧʨʦʛʨʘʤʠ (ʘʩʝʤʙʣʝʨ ʠʣʠ ʉ) ʪʝ ʩʘ ʪʷʩʥʦ ʩʚʲʨʟʘʥʠ 

ʩ ʭʘʨʜʫʝʨʘ. ʇʨʦʛʨʘʤʠʪʝ, ʢʦʠʪʦ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩ ʨʝʰʘʚʘʥʝʪʦ ʥʘ 

ʢʦʥʢʨʝʪʥʘ ʟʘʜʘʯʘ, ʩʝ ʥʘʨʠʯʘʪ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʠʣʦʞʝʥʠʷʪʘ 

ʠʟʧʦʣʟʚʘʪ ʜʨʘʡʚʝʨʠʪʝ, ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʢʨʘʡʥʘʪʘ ʮʝʣ, ʪ.ʝ. . ʪʝ 

ʩʘ ʧʨʦʛʨʘʤʠ ʦʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ (ʌʠʛ.159).  

 

 
 

ʌʠʛ. 159 ɸʨʭʠʪʝʢʪʫʨʘ ʥʘ ʧʨʦʛʨʘʤʥʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ 
 

ʇʨʠʣʦʞʝʥʠʷʪʘ, ʥʘʧʠʩʘʥʠ ʥʘ ʝʟʠʢʘ ʉ, ʚ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʩʪʝʧʝʥ 

ʩʘ ʥʝʟʘʚʠʩʠʤʠ ʦʪ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʊʦʚʘ 

ʦʟʥʘʯʘʚʘ, ʯʝ ʘʢʦ ʧʦ ʥʷʢʘʢʚʘ ʧʨʠʯʠʥʘ ʪʨʷʙʚʘ ʜʘ ʧʦʜʤʝʥʠʪʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʩ ʜʨʫʛ (ʩ ʨʘʟʣʠʯʥʘ ʘʨʭʠʪʝʢʪʫʨʘ), ʱʝ ʪʨʷʙʚʘ 

ʜʘ ʧʨʝʥʘʧʠʰʝʪʝ ʜʨʘʡʚʝʨʠʪʝ ʟʘ ʥʦʚʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʠ 

ʤʦʞʝ ʜʘ ʧʨʝʠʟʧʦʣʟʚʘʪʝ ʩʲʱʠʪʝ ʧʨʠʣʦʞʝʥʠʝ ʜʠʨʝʢʪʥʦ ʠʣʠ ʩ 

ʤʘʣʢʠ ʧʨʦʤʝʥʠ. ʊʦʚʘ ʝ ʠ ʝʜʥʦ ʦʪ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʝʟʠʢʘ C ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʘʩʝʤʙʣʝʨʥʠʷ ʝʟʠʢ ʠ ʩʝ ʥʘʨʠʯʘ ʧʨʝʥʦʩʠʤʦʩʪ. 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʠʩʢʘʤ ʧʨʦʩʪʦ ʜʘ ɺʠ ʦʙʲʨʥʘ ʚʥʠʤʘʥʠʝ, ʯʝ 

ʦʧʠʩʘʥʠʪʝ ʚ ʪʘʟʠ ʯʘʩʪ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʩʘ ʦʙʦʙʱʝʥʠ. ʅʝ ʙʠʚʘ ʜʘ ʦʯʘʢʚʘʪʝ, ʯʝ 

ʦʧʠʩʘʥʦʪʦ ʪʫʢ ʱʝ ʦʪʛʦʚʘʨʷ ʪʦʯʥʦ  ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʠ 

ʧʨʠʥʮʠʧʘ ʥʘ ʨʘʙʦʪʘ ʥʘ ʢʦʥʢʨʝʪʝʥ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. 

ʇʦʟʥʘʚʘʥʝʪʦ ʦʙʘʯʝ ʥʘ ʙʘʟʦʚʠʪʝ ʧʨʠʥʮʠʧʠ ʱʝ ɺʠ ʧʦʤʦʛʥʝ ʧʦ-

ʣʝʩʥʦ ʜʘ ʩʝ ʦʨʠʝʥʪʠʨʘʪʝ ʚ ʨʘʟʣʠʯʥʠʪʝ ʘʨʭʠʪʝʢʪʫʨʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ.  

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨ 

 

ɼʨʘʡʚʝʨʠ 

 

ʇʨʠʣʦʞʝʥʠʷ 
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ʏʘʩʪ IV 

ʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ 
ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʥʘ 

ʘʩʝʤʙʣʝʨ 
 

 



  

 

216 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

217 

20 ɺʲʚʝʜʝʥʠʝ 

 

ɸʩʝʤʙʣʝʨʥʠʷʪ ʝʟʠʢ ʝ ʝʟʠʢʲʪ ʦʪ ʥʘʡ-ʥʠʩʢʦ ʥʠʚʦ, ʠʟʧʦʣʟʚʘʥ ʟʘ 

ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ. ʇʦ ʤʦʝ ʤʥʝʥʠʝ ʚʩʝʢʠ 

ʥʘʯʠʥʘʝʱ ʧʨʦʛʨʘʤʠʩʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʟʘʧʦʟʥʘʝ ʩ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʘʩʝʤʙʣʝʨʝʥ ʝʟʠʢ ʧʨʝʜʠ ʜʘ 

ʧʨʝʤʠʥʝ ʢʲʤ ʝʟʠʢ ʦʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʢʘʢʲʚʪʦ ʝ ʉ.  ɺ ʪʘʟʠ 

ʯʘʩʪ ʱʝ ɺʠ ʟʘʧʦʟʥʘʷ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ZF083ɸ, ʯʘʩʪ ʦʪ 

ʬʘʤʠʣʠʷʪʘ Z8Encore!ZF083ɸ ʥʘ ʬʠʨʤʘʪʘ ZiLOG. ɼʲʣʛʦ 

ʦʙʤʠʩʣʷʭ ʥʘ ʢʦ ̫ ʘʨʭʠʪʝʢʪʫʨʘ ʜʘ ʩʝ ʩʧʨʘ. ʀʤʘ ʛʦʣʷʤʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʘʨʭʠʪʝʢʪʫʨʠ, ʥʦ ʧʦʚʝʯʝʪʦ ʥʝ ʩʘ ʧʦʜʭʦʜʷʱʠ 

ʟʘ ʥʘʯʠʥʘʝʱʠ. ʀ ʪʘʢʘ, ʜʦʢʘʪʦ ʝʜʠʥ ʜʝʥ ʚʲʚ ʬʦʨʫʤʘ 

http://www.mcu-bg.com ʝʜʠʥ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʩ ʧʨʦʟʚʠʱʝ 

ʅ'ʙʘʙʘʥʝ ɻʪ'ʤʫʘʥ'ʛʘ ʤʠ ʧʦʜʭʚʲʨʣʠ ʠʜʝʷʪʘ ʟʘ ʬʘʤʠʣʠʷʪʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ Z8Encore! ʥʘ ʬʠʨʤʘʪʘ ZiLOG. 

ʇʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʪʘʟʠ ʬʘʤʠʣʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʝ ʪʷʭʥʘʪʘ 

ʧʨʦʩʪʦʪʘ, ʥʘʧʲʣʥʦ ʙʝʟʧʣʘʪʥʘ ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ Zilog 

Developer Studio II (ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʥʘ ʝʟʠʢʘ ʉ ʙʝʟ ʥʠʢʘʢʚʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʨʘʟʤʝʨʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷʪʘ ʥʘ ʢʦʜʘ), 

 

 
 

ʌʠʛ. 160 Zilog Developer Studio II 

http://www.zilog.com/
http://www.mcu-bg.com/
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ʝʚʪʠʥ ʜʝʙʲʛʝʨ USB Smart Cable. 

 

 
 

ʌʠʛ. 161 USB Smart Cable 
 

ɽʪʦ ʟʘʱʦ ʨʝʰʠʭ, ʯʝ ʪʦʚʘ ʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ, ʦʪʛʦʚʘʨʷʱ 

ʥʘʡ-ʙʣʠʟʢʦ ʥʘ ʤʦʠʪʝ ʠʟʠʩʢʚʘʥʠʷ. ɹʣʘʛʦʜʘʨʥʦʩʪʠ ʥʘ 

ʅ'ʙʘʙʘʥʝ ɻʪ'ʤʫʘʥ'ʛʘ ʟʘ ʠʜʝʷʪʘ      . 

 

ɸʢʦ ʩʪʝ ʘʙʩʦʣʶʪʥʦ ʥʘʯʠʥʘʝʱ, ʩʠʣʥʦ ɺʠ ʧʨʝʧʦʨʲʯʚʘʤ ʜʘ 

ʦʪʜʝʣʠʪʝ ʚʨʝʤʝ (ʩʧʦʨʝʜ ʤʝʥ ʤʝʞʜʫ 4 ʠ 6 ʩʝʜʤʠʮʠ, ʘʢʦ ʯʝʪʝʪʝ 

ʨʝʜʦʚʥʦ) ʠ ʜʘ ʠʟʫʯʠʪʝ ʤʘʪʝʨʠʘʣʘ ʦʧʠʩʘʥ ʚ ʪʘʟʠ ʯʘʩʪ.  ʎʝʣʪʘ ʝ 

ʥʝ ʪʦʣʢʦʚʘ ʜʘ ʠʟʫʯʠʪʝ ʜʘʜʝʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ (ʠʤʘ ʜʝʩʝʪʢʠ 

ʘʨʭʠʪʝʢʪʫʨʠ, ʝʜʚʘ ʣʠ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʛʠ ʠʟʫʯʠʪʝ ʚʩʠʯʢʠʪʝ), ʘ 

ʧʦ-ʩʢʦʨʦ ʜʘ ʜʦʙʠʝʪʝ ʧʨʘʢʪʠʯʝʩʢʘ ʧʨʝʜʩʪʘʚʘ ʢʘʢ ʨʘʙʦʪʠ ʝʜʠʥ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. ʊʘʢʘ ʱʝ ʩʠ ʠʟʛʨʘʜʠʪʝ ʪʚʲʨʜʠ ʦʩʥʦʚʠ, ʥʘ 

ʢʦʠʪʦ ʜʘ ʩʪʲʧʠʪʝ, ʠ ʢʦʠʪʦ ʱʝ ʧʨʦʜʲʣʞʠʪʝ ʜʘ ʥʘʜʛʨʘʞʜʘʪʝ 

ʚʲʚ ɺʘʰʠʷ ʙʲʜʝʱ ʧʨʦʬʝʩʠʦʥʘʣʝʥ ʧʲʪ ʢʘʪʦ ʧʨʦʛʨʘʤʠʩʪʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ.  

 

ɺ ʦʩʥʦʚʘʪʘ  ʥʘ ʬʘʤʠʣʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ Z8Encore! ʩʪʦʠ 

ʧʨʦʮʝʩʦʨʲʪ eZ8. ɺ ʩʣʝʜʚʘʱʘʪʘ ʪʦʯʢʘ ʱʝ ɺʠ ʟʘʧʦʟʥʘʷ ʩ 

ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʪʦʟʠ ʧʨʦʮʝʩʦʨ.  
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21 ʆʧʠʩʘʥʠʝ ʥʘ ʧʨʦʮʝʩʦʨʘ eZ8 

21.1  ʆʨʛʘʥʠʟʘʮʠʷ ʥʘ ʧʘʤʝʪʪʘ 

 

ʇʨʦʮʝʩʦʨʲʪ eZ8 ʤʦʞʝ ʜʘ ʦʩʲʱʝʩʪʚʷʚʘ ʜʦʩʪʲʧ ʜʦ ʪʨʠ 

ʨʘʟʣʠʯʥʠ ʪʠʧʘ ʧʘʤʝʪʠ. ɺʩʷʢʘ ʧʘʤʝʪ ʠʤʘ ʩʚʦʝ ʦʪʜʝʣʥʦ 

ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ.  

 

Á ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ (ʈʇ) 

 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʘ ʪʠʧʘ ʨʝʛʠʩʪʨʠ: 

ʨʝʛʠʩʪʨʠ ʟʘ ʦʙʱʘ ʫʧʦʪʨʝʙʘ (GPR ï General Purpose 

Register) ʠ ʫʧʨʘʚʣʷʚʘʱʠ ʨʝʛʠʩʪʨʠ, ʢʦʠʪʦ ʩʝ ʥʘʨʠʯʘʪ ʦʱʝ 

ʨʝʛʠʩʪʨʠ ʩʲʩ ʩʧʝʮʠʘʣʥʘ ʬʫʥʢʮʠʷ (SFR ï Special Function 

register). GPR-ʨʝʛʠʩʪʨʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ 

ʘʢʫʤʫʣʘʪʦʨʠ, ʘʜʨʝʩʥʠ ʫʢʘʟʘʪʝʣʠ, ʠʥʜʝʢʩʥʠ ʨʝʛʠʩʪʨʠ, ʟʘ ʩʪʝʢ 

ʠʣʠ ʚʨʝʤʝʥʥʦ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʠ. SFR-ʨʝʛʠʩʪʨʠʪʝ ʩʣʫʞʘʪ 

ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʇʨʦʮʝʩʦʨʲʪ eZ8 ʤʦʞʝ ʜʘ 

ʘʜʨʝʩʠʨʘ ʜʦ 4096 ʙʘʡʪʘ (4kB) ʨʝʛʠʩʪʨʠ. ʌʠʛ.162 ʧʦʢʘʟʚʘ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʈʇ. 

 

 
 

ʌʠʛ. 162 ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ 

 

SFR-ʨʝʛʠʩʪʨʠ 

 

 

 

 

 

 

GPR-ʨʝʛʠʩʪʨʠ 
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ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʬʠʛʫʨʘʪʘ, SFR-ʨʝʛʠʩʪʨʠʪʝ ʟʘʝʤʘʪ 

ʧʦʩʣʝʜʥʠʪʝ 256 ʙʘʡʪʘ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʩʝ ʨʘʟʜʝʣʷ ʣʦʛʠʯʝʩʢʠ ʥʘ 16 ʩʪʨʘʥʠʮʠ, 

ʚʩʷʢʘ ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ 256 ʨʝʛʠʩʪʨʠ (ʌʠʛ.163). 

 

 
 

ʌʠʛ. 163 ʉʪʨʘʥʠʨʘʥʝ ʥʘ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ 
 

ɺʩʷʢʘ ʩʪʨʘʥʠʮʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ ʨʘʟʜʝʣʷ ʥʘ 16 ʛʨʫʧʠ, ʚʩʷʢʘ 

ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ 16 ʨʝʛʠʩʪʲʨʘ, ʥʘʨʠʯʘʥʠ ʦʱʝ ʨʘʙʦʪʥʠ 

ʨʝʛʠʩʪʨʠ. ʈʝʛʠʩʪʨʠʪʝ ʚʲʚ ʚʩʷʢʘ ʛʨʫʧʘ ʩʝ ʦʙʦʟʥʘʯʘʚʘʪ ʢʘʪʦ 

R0, R1, R2,..., R15 (ʌʠʛ.164).  
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ʌʠʛ. 164 ʈʘʟʜʝʣʷʥʝ ʥʘ ʩʪʨʘʥʠʮʘ ʥʘ 16 ʛʨʫʧʠ ʧʦ 16 ʨʝʛʠʩʪʲʨʘ 

 

ʈʘʙʦʪʥʠʪʝ ʨʝʛʠʩʪʨʠ ʤʦʛʘʪ ʜʘ ʩʝ ʘʜʨʝʩʠʨʘʪ ʠ ʢʘʪʦ 16-ʙʠʪʦʚʠ 

ʜʫʤʠ (ʜʚʦʡʢʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ). ɿʘ ʮʝʣʪʘ ʜʚʘ ʩʲʩʝʜʥʠ 

ʨʝʛʠʩʪʲʨʘ ʩʝ ʩʚʲʨʟʚʘʪ, ʟʘ ʜʘ ʬʦʨʤʠʨʘʪ 16 ʙʠʪʦʚʘ ʜʫʤʘ 

(ʌʠʛ.165). 

 

 
 

ʌʠʛ. 165 16 ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ ʜʫʤʘ 

 

Á ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ (ʇʇ) 

 

ʇʨʦʮʝʩʦʨʲʪ eZ8 ʤʦʞʝ ʜʘ ʘʜʨʝʩʠʨʘ 65 536 ʙʘʡʪʘ (64 kB) 

ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ. ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝ 

ʥʘ ʜʘʥʥʠ. ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʇʇ. 

ʇʲʨʚʠʪʝ ʜʚʘ ʙʘʡʪʘ ʩʘ ʟʘʝʪʠ ʦʪ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ 

ʙʠʪʦʚʝ (ʚʠʞʪʝ 25.15 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ), ʩʣʝʜ 

ʪʷʭ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʪʘʙʣʠʮʘʪʘ ʩ ʚʝʢʪʦʨʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, ʠ 

ʥʘʡ-ʥʘʢʨʘʷ ʧʘʤʝʪʪʘ ʟʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʠ ʜʘʥʥʠ. 

MSB LSB 

Rn Rn + 1 
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ʌʠʛ. 166 ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 
 

Á ʇʘʤʝʪ ʟʘ ɼʘʥʥʠ (ʇɼ) 

 

ʇʨʦʮʝʩʦʨʲʪ eZ8 ʩʲʱʦ ʪʘʢʘ ʤʦʞʝ ʜʘ ʘʜʨʝʩʠʨʘ ʠ 65 536 ʙʘʡʪʘ 

(64 kB) ʇʘʤʝʪ ʟʘ ɼʘʥʥʠ. ɼʦʩʪʲʧʲʪ ʜʦ ʥʝʷ ʩʪʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʠʥʩʪʨʫʢʮʠʠʪʝ LDE  ʠ LDEI . ʊʘʟʠ ʧʘʤʝʪ ʟʘʝʤʘ ʘʜʨʝʩʥʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʘʜʨʝʩʠ 0000h õ FFFFh.  

 

 

 

 0000h 

0001h 

0002h 

0003h 

0004h 

003Dh 

FFFFh 

ʈʝʩʝʪ ʚʝʢʪʦʨ 

ɺʝʢʪʦʨʠ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷ 

ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 

(ʠʥʩʪʨʫʢʮʠʠ ʠ ʜʘʥʥʠ) 

ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

003Eh 
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21.2  ʇʨʦʛʨʘʤʝʥ ʤʦʜʝʣ 

 

ʌʠʛ.167 ʦʧʠʩʚʘ ʧʨʦʛʨʘʤʥʠʷ ʤʦʜʝʣ ʥʘ ʧʨʦʮʝʩʦʨʘ eZ8. 

 

 
 

ʌʠʛ. 167 ʇʨʦʛʨʘʤʝʥ ʤʦʜʝʣ ʥʘ ʧʨʦʮʝʩʦʨʘ eZ8 
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ʨʝʛʠʩʪʨʦʚʘ ʛʨʫʧʘ 

F2 F1 

ʌʣʘʛ ʟʘ ʧʨʝʥʦʩ 

ʅʫʣʝʚ ʬʣʘʛ 

ɿʥʘʢʦʚ ʬʣʘʛ 

ʌʣʘʛ ʟʘ ʧʨʝʧʲʣʚʘʥʝ 

ɼʝʩʝʪʠʯʝʥ ʬʣʘʛ 

ʌʣʘʛ ʟʘ ʧʦʣʫʧʨʝʥʦʩ 

ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʬʣʘʛʦʚʝ 

SPL SPH 
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ʇʨʦʛʨʘʤʥʠʷʪ ɹʨʦʯ̫ PC (Program Counter) ʝ 16-ʙʠʪʦʚ ʠ 

ʩʲʜʲʨʞʘ ʘʜʨʝʩʘ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʧʦʨʝʜʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ. ʋʢʘʟʘʪʝʣʷʪ ʥʘ ʉʪʝʢʘ SP (Stack 

Pointer) ʩʲʱʦ ʝ 16-ʙʠʪʦʚ ʠ ʩʦʯʠ ʢʲʤ ʧʦʩʣʝʜʥʘʪʘ ʟʘʧʠʩʘʥʘ 

ʩʪʦʡʥʦʩʪ ʚ ʩʪʝʢʘ. SP ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʘ 8-ʙʠʪʦʚʠ ʨʝʛʠʩʪʲʨʘ: 

SPH ʠ SPL. ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʈʝʛʠʩʪʨʠʪʝ RP (Register Pointer) 

ʝ 8 ʙʠʪʦʚ ʠ  ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʙʦʨ ʥʘ ʩʪʨʘʥʠʮʘ (RP[3:0]) ʠ 

ʨʝʛʠʩʪʨʦʚʘ ʛʨʫʧʘ (RP[7:4]) ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. R0õR15 ʝ 

ʪʝʢʫʱʘʪʘ ʠʟʙʨʘʥʘ ʨʝʛʠʩʪʨʦʚʘ ʛʨʫʧʘ. ʈʝʛʠʩʪʲʨʲʪ ʥʘ 

ʌʣʘʛʦʚʝʪʝ FLAGS ʝ 8-ʙʠʪʦʚ ʠ ʩʲʜʲʨʞʘ ʬʣʘʛʦʚʝ, ʫʢʘʟʚʘʱʠ 

ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ (ʢʘʪʦ ʧʨʝʧʲʣʚʘʥʝ ʧʨʠ ʩʫʤʠʨʘʥʝ, ʥʫʣʝʚ 

ʨʝʟʫʣʪʘʪ ʠ ʜʨ.) ʦʪ ʧʦʩʣʝʜʥʘʪʘ ʠʟʧʲʣʥʝʥʘ ʦʪ ʧʨʦʮʝʩʦʨʘ 

ʠʥʩʪʨʫʢʮʠʷ. 

 

ʉ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ 

ʨʝʛʠʩʪʨʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʮʝʩʦʨʘ ʩʘ ʯʘʩʪ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ 

ʇʘʤʝʪ ʠ ʚʠʥʘʛʠ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ ʘʜʨʝʩʠ 

(ʌʠʛ.168). 

 

 
 

ʌʠʛ. 168 ʇʨʦʮʝʩʦʨʥʠ ʨʝʛʠʩʪʨʠ 
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ʌʣʘʛ ʟʘ ʧʨʝʥʦʩ ʉ 

 

ʌʣʘʛʲʪ ʟʘ ʧʨʝʥʦʩ C ʝ 1 ʢʦʛʘʪʦ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʘʨʠʪʤʝʪʠʯʥʘ 

ʦʧʝʨʘʮʠʷ ʛʝʥʝʨʠʨʘ ʧʨʝʥʦʩ ʦʪ ʠʣʠ ʟʘʝʤ ʚ ʙʠʪ 7 ʥʘ ʜʘʥʥʠʪʝ. ɺ 

ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʝ 0. ʀʥʩʪʨʫʢʮʠʠʪʝ ʟʘ ʨʦʪʘʮʠʷ RRC/RLC ʠ 

ʧʨʝʤʝʩʪʚʘʥʝ SRA/SRL ʩʲʦɦ ʚʣʠʷʷʪ ʚʲʨʭʫ ʬʣʘʛʘ ʟʘ ʧʨʝʥʦʩ. 

ʆʩʚʝʥ ʪʝʟʠ ʠʥʩʪʨʫʢʮʠʠ ʠʤʘ ʪʨʠ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʠʪʦ ʜʠʨʝʢʪʥʦ 

ʤʦʛʘʪ ʜʘ ʧʨʦʤʝʥʷʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʬʣʘʛ: CCF/RCF/SCF. 

 

ʅʫʣʝʚ ʌʣʘʛ Z 

 

ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʘʨʠʪʤʝʪʠʯʥʘ ʠʣʠ ʣʦʛʠʯʝʩʢʘ ʦʧʝʨʘʮʠʷ ʝ 

ʥʫʣʘ, ʪʦʟʠ ʬʣʘʛ ʝ 1, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʝ 0. 

 

ɿʥʘʢʦʚ ʬʣʘʛ S 

 

ɿʥʘʢʦʚʠʷʪ ʬʣʘʛ S ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʥʘʡ-ʩʪʘʨʰʠʷ ʙʠʪ ʥʘ 

ʨʝʟʫʣʪʘʪʘ ʦʪ ʘʨʠʪʤʝʪʠʯʥʘ ʠʣʠ ʣʦʛʠʯʝʩʢʘ ʦʧʝʨʘʮʠʷ. 

ʇʨʦʮʝʩʦʨʲʪ eZ8 ʠʟʧʦʣʟʚʘ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ (2ôs 

complement) ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʢʦʚʠ ʯʠʩʣʘ. ʇʨʠ ʪʦʟʠ ʢʦʜ 

ʘʢʦ ʥʘʡ-ʩʪʘʨʰʠʷ ʙʠʪ ʥʘ ʯʠʩʣʦʪʦ ʝ 0, ʪʦ ʝ ʧʦʣʦʞʠʪʝʣʥʦ (S = 

0), ʘ ʘʢʦ ʝ 1, ʪʦ ʝ ʦʪʨʠʮʘʪʝʣʥʦ (S = 1). 

 

ʌʣʘʛ ʟʘ ʧʨʝʧʲʣʚʘʥʝ V 

 

ʌʣʘʛʲʪ ʟʘ ʧʨʝʧʲʣʚʘʥʝ V ʝ 1, ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʟʥʘʢʦʚʠ 

ʘʨʠʪʤʝʪʠʯʥʠ, ʟʘ ʧʨʝʤʝʩʪʚʘʥʝ ʠ ʨʦʪʘʮʠʷ ʦʧʝʨʘʮʠʠ ʝ ʧʦ-ʛʦʣʷʤ 

ʦʪ ʤʘʢʩʠʤʘʣʥʘʪʘ ʚʲʟʤʦʞʥʘ ʩʪʦʡʥʦʩʪ (> 127) ʠʣʠ ʧʦ-ʤʘʣʲʢ ʦʪ 

ʤʠʥʠʤʘʣʥʘʪʘ ʚʲʟʤʦʞʥʘ ʩʪʦʡʥʦʩʪ (< -128), ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʦʪ 8-ʙʠʪʦʚʦ ʯʠʩʣʦ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ, ʪ.ʝ. . 

ʨʝʟʫʣʪʘʪʲʪ ʝ ʠʟʚʲʥ ʜʠʘʧʘʟʦʥʘ [-128 õ 127]. ɺ ʧʨʦʪʠʚʝʥ 

ʩʣʫʯʘʡ V = 0. 

 

ɼʝʩʝʪʠʯʝʥ ʬʣʘʛ D 

 

ʌʣʘʛʲʪ D ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ BCD (Binary-Coded Decimal) 

ʘʨʠʪʤʝʪʠʯʥʠ ʦʧʝʨʘʮʠʠ. ʊʲʡ ʢʘʪʦ ʘʣʛʦʨʠʪʲʤʲʪ ʟʘ ʢʦʨʠʛʠʨʘʥʝ 
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ʥʘ BCD ʦʧʝʨʘʮʠʠ ʝ ʨʘʟʣʠʯʝʥ ʟʘ ʩʲʙʠʨʘʥʝ ʠ ʠʟʚʘʞʜʘʥʝ, ʪʦʟʠ 

ʬʣʘʛ ʩʧʝʮʠʬʠʮʠʨʘ ʪʠʧʘ ʥʘ ʧʦʩʣʝʜʥʘʪʘ ʠʟʧʲʣʥʝʥʘ 

ʠʥʩʪʨʫʢʮʠʷ, ʧʦʟʚʦʣʷʚʘʡʢʠ ʧʦʩʣʝʜʚʘʱʘ ʦʧʝʨʘʮʠʷ ʟʘ 

ʜʝʩʝʪʠʯʥʘ ʥʘʩʪʨʦʡʢʘ. ʆʙʠʢʥʦʚʝʥʦ ʪʦʟʠ ʬʣʘʛ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ 

ʢʘʪʦ ʪʝʩʪ-ʫʩʣʦʚʠʝ. ʉʣʝʜ ʠʟʚʘʞʜʘʥʝ D = 1. ʉʣʝʜ ʩʫʤʠʨʘʥʝ D = 

0. 

 

ʌʣʘʛ ʟʘ ʧʦʣʫʧʨʝʥʦʩ H 

 

ʌʣʘʛʲʪ ʟʘ ʧʦʣʫʧʨʝʥʦʩ H ʝ 1, ʢʦʛʘʪʦ ʦʧʝʨʘʮʠʷ ʩʲʙʠʨʘʥʝ 

ʛʝʥʝʨʠʨʘ ʧʨʝʥʦʩ ʦʪ ʙʠʪ 3 ʠʣʠ ʦʧʝʨʘʮʠʷ ʠʟʚʘʞʜʘʥʝ ʛʝʥʝʨʠʨʘ 

ʟʘʝʤ ʚ ʙʠʪ 4. ʀʥʩʪʨʫʢʮʠʷʪʘ DA ʠʟʧʦʣʟʚʘ ʪʦʟʠ ʙʠʪ, ʟʘ ʜʘ 

ʧʨʝʦʙʨʘʟʫʚʘ ʨʝʟʫʣʪʘʪʘ ʦʪ ʧʨʝʜʭʦʜʥʘ ʦʧʝʨʘʮʠʷ ʟʘ ʩʲʙʠʨʘʥʝ 

ʠʣʠ ʠʟʚʘʞʜʘʥʝ ʚ ʧʨʘʚʠʣʝʥ BCD ʨʝʟʫʣʪʘʪ. ʇʦʜʦʙʥʦ ʥʘ ʬʣʘʛ 

D, ʪʦʟʠ ʬʣʘʛ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʜʠʨʝʢʪʥʦ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. 

 

ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʬʣʘʛʦʚʝ F1/F2 

 

ʊʝʟʠ ʬʣʘʛʦʚʝ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ ʧʨʦʮʝʩʦʨʘ ʠ ʤʦʛʘʪ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ ʩʚʦʙʦʜʥʦ ʟʘ ʩʦʙʩʪʚʝʥʠ ʮʝʣʠ. 

 

ʊʝʩʪ-ʫʩʣʦʚʠʷ 

 

ʌʣʘʛʦʚʝʪʝ C, Z, S ʠ V ʫʧʨʘʚʣʷʚʘʪ ʨʘʙʦʪʘʪʘ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ 

ʟʘ ʧʨʝʭʦʜ JP cc ʠ JR cc. ʊʘʙʣ.28 ʦʧʠʩʚʘ ʚʩʠʯʢʠ ʪʝʩʪ-ʫʩʣʦʚʠʷ 

cc, ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʪʝʟʠ ʠʥʩʪʨʫʢʮʠʠ. 

 

cc ʦʧʠʩʘʥʠʝ ʪʝʩʪ-ʫʩʣʦʚʠʝ 

F ɺʠʥʘʛʠ ʃʒɾɸ (FALSE) - 

LT ʇʦ-ʤʘʣʢʦ ʦʪ (S XOR V) = 1  

LE ʇʦ-ʤʘʣʢʦ ʦʪ ʠʣʠ ʨʘʚʥʦ (Z OR (S XOR V)) = 1 

ULE ɹʝʟʟʥʘʢʦʚʦ ʧʦ-ʤʘʣʢʦ ʦʪ ʠʣʠ ʨʘʚʥʦ (C OR Z) = 1 

OV ʇʨʝʧʲʣʚʘʥʝ V = 1 

MI ʄʠʥʫʩ S = 1 

Z ʅʫʣʘ Z = 1 

EQ ʈʘʚʥʦ Z = 1 
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C ʇʨʝʥʦʩ C = 1 

ULT ɹʝʟʟʥʘʢʦʚʦ ʧʦ-ʤʘʣʢʦ ʦʪ C = 1 

T ɺʠʥʘʛʠ ʀʉʊʀʅɸ (TRUE) - 

GE ʇʦ-ʛʦʣʷʤʦ ʠʣʠ ʨʘʚʥʦ (S XOR V) = 0 

GT ʇʦ-ʛʦʣʷʤʦ ʦʪ (Z OR (S XOR V)) = 0 

UGT ɹʝʟʟʥʘʢʦʚʦ ʧʦ-ʛʦʣʷʤʦ ʦʪ (C = 0 AND Z = 0) 

NOV ʅʷʤʘ ʧʨʝʧʲʣʚʘʥʝ V = 0 

PL ʇʣʶʩ S = 0 

NZ ʈʘʟʣʠʯʥʦ ʦʪ ʥʫʣʘ Z = 0 

NE ʅʝ ʝ ʨʘʚʥʦ Z = 0 

NC ʅʷʤʘ ʧʨʝʥʦʩ C = 0 

UGE ɹʝʟʟʥʘʢʦʚʦ ʧʦ-ʛʦʣʷʤʦ ʠʣʠ ʨʘʚʥʦ C = 0 

 

ʊʘʙʣ. 28 ʊʝʩʪ-ʫʩʣʦʚʠʷ 
 

ɺ 22 ʆʧʠʩʘʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʱʝ ʥʘʤʝʨʠʪʝ ʧʦʜʨʦʙʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʚʲʨʭʫ ʚʩʠʯʢʠ 

ʪʝʟʠ ʬʣʘʛʦʚʝ. 

 

 

21.3  ʉʪʝʢ 

 

ʉʪʝʢʲʪ ʚ eZ8 ʩʝ ʨʘʟʧʦʣʘʛʘ ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. ʋʢʘʟʘʪʝʣʷʪ 

ʥʘ ʩʪʝʢʘ ʝ 16-ʙʠʪʦʚ ʠ ʩʝ ʩʲʩʪʦʠ ʦʪ ʨʝʛʠʩʪʨʠʪʝ SPH (ʩʪʘʨʰʠ 

ʙʘʡʪ ʥʘ SP) ʠ SPL (ʤʣʘʜʰʠ ʙʘʡʪ ʥʘ SP), ʪ.ʝ. . SP = SPH:SPL. 

SP ʩʦʯʠ ʚʠʥʘʛʠ ʢʲʤ ʧʦʩʣʝʜʥʦ ʟʘʧʠʩʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʩʪʝʢʘ ʠ 

ʩʝ ʠʟʤʝʥʷ ʧʦ ʤʝʭʘʥʠʟʤʘ ʧʨʝʜʝʢʨʝʤʝʥʪ-ʧʦʩʪʠʥʢʨʝʤʝʥʪ (ʧʨʠ 

ʟʘʧʠʩ SP ʧʲʨʚʦ ʩʝ ʥʘʤʘʣʷʚʘ ʠ ʩʣʝʜ ʪʦʚʘ ʩʪʦʡʥʦʩʪʪʘ ʩʝ 

ʟʘʧʠʩʚʘ ʚ ʩʪʝʢʘ, ʧʨʠ ʯʝʪʝʥʝ ʩʪʝʢʘ ʩʝ ʧʨʦʯʠʪʘ ʠ ʩʣʝʜ ʪʦʚʘ SP 

ʩʝ ʫʚʝʣʠʯʘʚʘ). 

 

ʇʨʠ ʠʟʚʠʢʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ CALL (ʠʟʚʠʢʚʘʥʝ ʥʘ 

ʧʦʜʧʨʦʛʨʘʤʘ) ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ PC ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʩʪʝʢʘ 

ʘʚʪʦʤʘʪʠʯʥʦ. ʇʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ RET 

(ʚʨʲʱʘʥʝ ʦʪ ʧʦʜʧʨʦʛʨʘʤʘ) ʩʲʭʨʘʥʝʥʘʪʘ ʚ ʩʪʝʢʘ ʩʪʦʡʥʦʩʪ ʩʝ 
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ʚʨʲʱʘ ʦʙʨʘʪʥʦ ʚ PC. ʉʣʝʜʚʘʱʠʪʝ ʬʠʛʫʨʠ ʠʣʶʩʪʨʠʨʘʪ ʪʦʟʠ 

ʧʨʦʮʝʩ. ʇʨʠʝʤʘ ʩʝ, ʯʝ ʩʪʝʢʲʪ ʝ ʨʘʟʧʦʣʦʞʝʥ ʚ ʢʨʘʷ 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ, ʟʘʝʤʘʥʘ ʦʪ GPR-ʨʝʛʠʩʪʨʠʪʝ, ʠ  

ʫʢʘʟʘʪʝʣʷʪ ʥʘ ʩʪʝʢʘ SP ʩʦʯʠ ʢʲʤ ʧʲʨʚʠʷ SFR-ʨʝʛʠʩʪʲʨ. ʊʦʚʘ 

ʦʟʥʘʯʘʚʘ, ʯʝ ʧʲʨʚʘʪʘ ʟʘʧʠʩʘʥʘ ʩʪʦʡʥʦʩʪ ʚ ʩʪʝʢʘ ʱʝ ʩʝ 

ʨʘʟʧʦʣʦʞʠ ʚ ʧʦʩʣʝʜʥʠʷ GPR-ʨʝʛʠʩʪʲʨ (ʘʜʨʝʩ EFFh). 

 

 
 

ʌʠʛ. 169 ʉʪʝʢ ʠ ʠʥʩʪʨʫʢʮʠʷʪʘ CALL 
 

 
 

ʌʠʛ. 170 ʉʪʝʢ ʠ ʠʥʩʪʨʫʢʮʠʷʪʘ RET 
 

ʇʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʩʚʝʥ PC ʚ ʩʪʝʢʘ ʩʝ ʩʲʭʨʘʥʷʚʘ 

ʠ ʈʝʛʠʩʪʲʨʘ ʥʘ ʌʣʘʛʦʚʝʪʝ FLAGS. ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

PC 

 

PC[7:0] 

EFBh 

EFCh 

EFFh 

PC[15:8] 

 

 

 

EFDh 

 

EFEh 

F00h 

 

SP 

SP = SP+1 

SP = SP+1 

ʉʊɽʂ 

15             8 7                   0 

15             8 PC 

 

PC[7:0] 

EFBh 

EFCh 

EFFh 

PC[15:8] 

 

 

 

EFDh 

 

EFEh 

F00h 

 

SP 

SP = SP-1 

SP = SP-1 

7                   0 

ʉʊɽʂ 



  

 

229 

ʠʥʩʪʨʫʢʮʠʷʪʘ IRET (ʚʨʲʱʘʥʝ ʦʪ ʧʨʝʢʲʩʚʘʥʝ) ʚʲʟʩʪʘʥʦʚʷʚʘ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʦʙʨʘʪʥʦ. ʉʣʝʜʚʘʱʠʪʝ ʬʠʛʫʨʠ 

ʠʣʶʩʪʨʠʨʘʪ ʪʦʟʠ ʧʨʦʮʝʩ. ʇʨʠʝʤʘ ʩʝ, ʯʝ ʩʪʝʢʲʪ ʝ ʨʘʟʧʦʣʦʞʝʥ 

ʚ ʢʨʘʷ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ, ʟʘʝʤʘʥʘ ʦʪ GPR-ʨʝʛʠʩʪʨʠʪʝ ʠ  

ʫʢʘʟʘʪʝʣʷʪ ʥʘ ʩʪʝʢʘ SP ʩʦʯʠ ʢʲʤ ʧʲʨʚʠʷ SFR-ʨʝʛʠʩʪʲʨ. ʊʦʚʘ 

ʦʟʥʘʯʘʚʘ, ʯʝ ʧʲʨʚʘʪʘ ʟʘʧʠʩʘʥʘ ʩʪʦʡʥʦʩʪ ʚ ʩʪʝʢʘ ʱʝ ʩʝ 

ʨʘʟʧʦʣʦʞʠ ʚ ʧʦʩʣʝʜʥʠʷ GPR-ʨʝʛʠʩʪʲʨ (ʘʜʨʝʩ EFFh). 

 

 
 

ʌʠʛ. 171 ʉʪʝʢ ʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 
 

 
 

ʌʠʛ. 172 ʉʪʝʢ ʠ ʠʥʩʪʨʫʢʮʠʷʪʘ IRET 
 

ʇʨʦʮʝʩʦʨʲʪ eZ8 ʧʦʜʜʲʨʞʘ ʠ ʜʚʝ ʠʥʩʪʨʫʢʮʠʠ ʟʘ ʨʘʙʦʪʘ ʩʲʩ 

15             8 PC 

 

PC[7:0] 

EFBh 

EFCh 

EFFh 

PC[15:8] 

 

FLAGS 

 

EFDh 

 

EFEh 

F00h 

 

SP 

7                   0 

ʉʊɽʂ 

FLAGS 

SP = SP+1 

SP = SP+1 

SP = SP+1 

15             8 PC 

 

PC[7:0] 

EFBh 

EFCh 

EFFh 

PC[15:8] 

 

FLAGS 

 

EFDh 

 

EFEh 

F00h 

 

SP 

SP = SP-1 

SP = SP-1 

7                   0 

ʉʊɽʂ 

FLAGS 
SP = SP-1 
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ʩʪʝʢʘ: PUSH (ʟʘʧʠʩ ʚ ʩʪʝʢʘ) ʠ POP (ʯʝʪʝʥʝ ʦʪ ʩʪʝʢʘ). ʊʝʟʠ 

ʠʥʩʪʨʫʢʮʠʠ ʧʦʟʚʦʣʷʚʘʪ ʚ ʩʪʝʢʘ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʠ 

ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʜʘʥʥʠ. 

 

 

21.4  ʇʨʝʢʲʩʚʘʥʠʷ 

21.4.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʇʨʝʢʲʩʚʘʥʠʷʪʘ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʧʝʨʠʬʝʨʥʠʪʝ ʤʦʜʫʣʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʜʘ ʧʨʝʢʲʩʚʘʪ ʪʝʢʫʱʦ ʠʟʧʲʣʥʷʚʘʥʘʪʘ ʦʪ 

ʧʨʦʮʝʩʦʨʘ ʧʨʦʛʨʘʤʘ ʠ ʜʘ ʛʦ ʧʨʝʚʢʣʶʯʚʘʪ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʧʦʜʧʨʦʛʨʘʤʘ, ʦʙʩʣʫʞʚʘʱʘ ʪʦʚʘ ʧʨʝʢʲʩʚʘʥʝ (ISR ï Interrupt 

Service Routine). ʂʦʛʘʪʦ ʪʘʟʠ ʧʦʜʧʨʦʛʨʘʤʘ ʟʘʚʲʨʰʠ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ, ʧʨʦʮʝʩʦʨʲʪ ʦʪʥʦʚʦ ʩʝ ʚʨʲʱʘ ʢʲʤ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʧʨʝʢʲʩʥʘʪʘʪʘ ʧʨʦʛʨʘʤʘ. 

ɺʩʠʯʢʠ ʧʨʝʢʲʩʚʘʥʠʷ ʚ eZ8 ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʨʝʰʝʥʠ ʩ 

ʠʥʩʪʨʫʢʮʠʷʪʘ EI (ʫʩʪʘʥʦʚʷʚʘ ʚ 1 ʛʣʦʙʘʣʥʠʷ ʨʘʟʨʝʰʘʚʘʱ ʙʠʪ 

IRQE ʚ ʨʝʛʠʩʪʲʨ IRQCTL) ʠ ʜʘ ʙʲʜʘʪ ʟʘʙʨʘʥʝʥʠ ʩ 

ʠʥʩʪʨʫʢʮʠʷʪʘ DI (ʥʫʣʠʨʘ ʛʣʦʙʘʣʥʠʷ ʨʘʟʨʝʰʘʚʘʱ ʙʠʪ IRQE ʚ 

ʨʝʛʠʩʪʲʨ IRQCTL). ʉʲʱʦ ʪʘʢʘ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

ʠʤʘʪ ʧʨʠʦʨʠʪʝʪ, ʢʦʡʪʦ ʦʧʨʝʜʝʣʷ ʢʦʝ ʧʨʝʢʲʩʚʘʥʝ ʱʝ ʩʝ 

ʦʙʨʘʙʦʪʠ ʧʲʨʚʦ ʚ ʩʣʫʯʘʡ, ʯʝ ʚʲʟʥʠʢʥʘʪ ʥʷʢʦʣʢʦ ʧʨʝʢʲʩʚʘʥʠʷ 

ʝʜʥʦʚʨʝʤʝʥʥʦ. ɹʨʦʷʪ ʥʘ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʝ 

ʨʘʟʣʠʯʝʥ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʥʘ ʬʘʤʠʣʠʷʪʘ eZ8 

Encore!. ʊʦʟʠ ʚʲʧʨʦʩ, ʢʘʢʪʦ ʠ ʧʨʠʦʨʠʪʝʪʠʪʝ ʥʘ ʠʟʪʦʯʥʠʮʠʪʝ 

ʥʘ ʧʨʝʢʲʩʚʘʥʠʷ, ʱʝ ʙʲʜʝ ʨʘʟʛʣʝʜʘʥ ʧʦ-ʥʘʜʦʣʫ, ʢʦʛʘʪʦ 

ʨʘʟʛʣʝʜʘʤʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ZF083A. 

 

 

21.4.2 ʆʙʨʘʙʦʪʢʘ ʥʘ ʨʘʟʨʝʰʝʥʦ ʧʨʝʢʲʩʚʘʥʝ 

 

ɺʩʝʢʠ ʠʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠʤʘ ʩʦʙʩʪʚʝʥ ʘʜʨʝʩ ʚ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ, ʥʘ ʢʦʡʪʦ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚʝʢʪʦʨʲʪ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝʪʦ. ɺʝʢʪʦʨʲʪ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ1 ʟʘʝʤʘ ʜʚʘ ʙʘʡʪʘ ʠ 
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ʧʨʝʜʩʪʘʚʣʷʚʘ ʘʜʨʝʩʘ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʦʙʨʘʙʦʪʚʘʱʘ ʪʦʚʘ 

ʧʨʝʢʲʩʚʘʥʝ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʆʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʩʪʘ ʝ ʜʘ ʟʘʧʠʰʝ ʘʜʨʝʩʘ (ʚʝʢʪʦʨʘ 

ʥʘ ʧʨʝʢʲʩʚʘʥʝ) ʥʘ ʜʘʜʝʥʘ ISR-ʧʦʜʧʨʦʛʨʘʤʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʘʜʨʝʩ ʚ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

_____________________________________________________________ 

 

ʂʦʛʘʪʦ ʝʜʥʦ ʧʨʝʢʲʩʚʘʥʝ ʚʲʟʥʠʢʥʝ, ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʣʝʜʥʠʪʝ 

ʜʝʡʩʪʚʠʷ: 

 

1. ɹʠʪ IRQE ʩʝ ʥʫʣʠʨʘ (ʚʩʠʯʢʠ ʧʨʝʢʲʩʚʘʥʠʷ ʩʝ 

ʟʘʙʨʘʥʷʚʘʪ). 

 

2. PC[7:0] ʩʝ ʟʘʧʠʩʚʘ ʚ ʩʪʝʢʘ; 

 

3. PC[15:8] ʩʝ ʟʘʧʠʩʚʘ ʚ ʩʪʝʢʘ; 

 

4. FLAGS ʩʝ ʟʘʧʠʩʚʘ ʚ ʩʪʝʢʘ; 

 

5. ʉʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʚʝʢʪʦʨʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʟʘʧʠʩʚʘ ʚ 

PC[15:8]; 

 

6. ʄʣʘʜʰʠʷʪ ʙʘʡʪ ʥʘ ʚʝʢʪʦʨʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʟʘʧʠʩʚʘ ʚ 

PC[7:0]; 

 

ʉʣʝʜ ʩʪʲʧʢʠ 4 ʠ 5 PC ʩʦʯʠ ʢʲʤ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, 

ʦʙʨʘʙʦʪʚʘʱʘ ʧʨʝʢʲʩʚʘʥʝʪʦ. 

 

7. ʀʟʚʲʨʰʚʘ ʩʝ ʧʨʝʭʦʜ ʢʲʤ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʦʙʨʘʙʦʪʚʘʱʘ 
ʧʨʝʢʲʩʚʘʥʝʪʦ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʠʣʶʩʪʨʠʨʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. 

ʇʨʠʝʤʘ ʩʝ, ʯʝ ʚʝʢʪʦʨʲʪ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʩʲʭʨʘʥʷʚʘ ʥʘ 

ʘʜʨʝʩʠ 0014h ʠ 0015h ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ.  
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ʌʠʛ. 173 ʆʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

 

ʌʠʛ.173 ʦʧʠʩʚʘ ʩʣʝʜʥʘʪʘ ʩʠʪʫʘʮʠʷ: ʨʝʩʝʪ ʚʝʢʪʦʨʲʪ ʩʲʜʲʨʞʘ 

ʇʦʜʧʨʦʛʨʘʤʘ ʟʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝʪʦ: 

 

ʠʥʩʪʨʫʢʮʠʷ1 

é 

ʠʥʩʪʨʫʢʮʠʷN 

IRET 

ʆʩʥʦʚʥʘ 

ʧʨʦʛʨʘʤʘ: 

 

ʠʥʩʪʨʫʢʮʠʷ1 

ʠʥʩʪʨʫʢʮʠʷ2 

ʠʥʩʪʨʫʢʮʠʷ3 

ʠʥʩʪʨʫʢʮʠʷ4 

ʠʥʩʪʨʫʢʮʠʷ5 

é 

ʠʥʩʪʨʫʢʮʠʷN 

END 

 

 

 0000h 
0001h 

0002h 
0003h 
0004h 

003Dh 

FFFFh 

ʈʝʩʝʪ ʚʝʢʪʦʨ 

ɺʝʢʪʦʨʠ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷ 

ʂʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

003Eh 

0014h 
0015h 

Vector[15:8]=45h 

Vector[7:0]  =67h 

4567h 

ʇʨʦʮʝʩʦʨʲʪ 

ʩʪʘʨʪʠʨʘ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʦʩʥʦʚʥʘʪʘ 

ʧʨʦʛʨʘʤʘ 

ɺʲʟʥʠʢʚʘʥʝ ʥʘ 

 ʧʨʝʢʲʩʚʘʥʝ 

ɺʨʲʱʘʥʝ ʦʪ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ, 

ʦʙʨʘʙʦʪʚʘʱʘ 

ʧʨʝʢʲʩʚʘʥʝʪʦ 

ʇʨʝʭʦʜ ʢʲʤ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ, 

ʦʙʨʘʙʦʪʚʘʱʘ 

ʧʨʝʢʲʩʚʘʥʝʪʦ 

Vector[15:8]=00h 

Vector[7:0]  =3ɽh 
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ʘʜʨʝʩʘ ʥʘ ʦʩʥʦʚʥʘʪʘ ʧʨʦʛʨʘʤʘ ʠ  ʧʨʦʮʝʩʦʨʲʪ ʠʟʧʲʣʥʷʚʘ 

ʥʝʡʥʠʪʝ ʠʥʩʪʨʫʢʮʠʠ. ʇʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷ4 ʚʲʟʥʠʢʚʘ ʧʨʝʢʲʩʚʘʥʝ. ʉʣʝʜ ʢʘʪʦ ʧʨʦʮʝʩʦʨʲʪ 

ʟʘʚʲʨʰʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ, ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

PC (ʢʦʡʪʦ ʚʝʯʝ ʩʦʯʠ ʢʲʤ ʠʥʩʪʨʫʢʮʠʷ5), ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ 

ʩʪʝʢʘ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ FLAGS ʩʲʱʦ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʩʪʝʢʘ ʠ 

ʚ PC ʩʝ ʟʘʨʝʞʜʘ  ʘʜʨʝʩʘ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʦʙʨʘʙʦʪʚʘʱʘ ʪʦʚʘ 

ʧʨʝʢʲʩʚʘʥʝ. ɺ ʥʘʰʠʷ ʧʨʠʤʝʨ ʪʦʟʠ ʚʝʢʪʦʨ (4567h) ʝ 

ʨʘʟʧʦʣʦʞʝʥ ʥʘ ʘʜʨʝʩʠ 0014h ʠ 0015h. ʉʣʝʜ ʪʦʚʘ ʧʨʦʮʝʩʦʨʲʪ 

ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ISR-

ʧʦʜʧʨʦʛʨʘʤʘʪʘ. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ IRET 

(ʚʨʲʱʘʥʝ ʦʪ ʧʨʝʢʲʩʚʘʥʝ), ʨʝʛʠʩʪʨʠʪʝ PC ʠ FLAGS 

ʚʲʟʩʪʘʥʦʚʷʚʘʪ ʩʪʦʡʥʦʩʪʠʪʝ ʩʠ ʦʪ ʩʪʝʢʘ ʠ ʧʨʦʮʝʩʦʨʲʪ 

ʧʨʦʜʲʣʞʘʚʘ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʪ 

ʦʩʥʦʚʥʘʪʘ ʧʨʦʛʨʘʤʘ (ʠʥʩʪʨʫʢʮʠʷ5). 

 

 

21.4.3 ʆʙʨʘʙʦʪʢʘ ʥʘ ʥʝʨʘʟʨʝʰʝʥʦ ʧʨʝʢʲʩʚʘʥʝ 

 

ʌʣʘʛʦʚʝʪʝ ʥʘ ʧʨʝʢʩ̡ʚʘʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚ 1 ʧʨʠ ʚʩʷʢʦ 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ 

ʨʘʟʨʝʰʝʥʦ ʠʣʠ ʟʘʙʨʘʥʝʥʦ. ɸʢʦ ʝʜʥʦ ʧʨʝʢʲʩʚʘʥʝ ʝ ʟʘʙʨʘʥʝʥʦ, 

ɺʠʝ ʤʦʞʝ ʧʝʨʠʦʜʠʯʥʦ ʜʘ ʧʨʦʚʝʨʷʚʘʪʝ ʩʲʦʪʚʝʪʥʠʷ ʬʣʘʛ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ  ʜʘʣʠ ʝ ʫʩʪʘʥʦʚʝʥ ʚ 1 ʠ ʜʘ ʠʟʚʲʨʰʠʪʝ ʠʟʚʠʢʚʘʥʝ 

ʥʘ ʧʦʜʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʦʙʨʘʙʦʪʚʘ ʪʦʚʘ ʧʨʝʢʲʩʚʘʥʝ. 

 
 é 

 TM      IRQ1, #00010000b ;ʇʨʦʚʝʨʢʘ ʥʘ ʬʣʘʛ 4 ʚ IRQ1 

 JP     Z, NEXT ;ɸʢʦ ʬʣʘʛʲʪ ʝ 0, ʧʨʝʩʢʦʯʠ ʩʣʝʜʚʘʱʘʪʘ 

                                             ;ʠʥʩʪʨʫʢʮʠʷ 

CALL      InterruptHandler  ;ʀʟʚʠʢʘʡ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʢʦʷʪʦ 

                                                           ;ʦʙʨʘʙʦʪʚʘ ʪʦʚʘ ʧʨʝʢʲʩʚʘʥʝ 

NEXT:  

 é 

InterruptHandler:  

 é 

 RET ;ɺʨʲʱʘʥʝ ʦʪ ʧʦʜʧʨʦʛʨʘʤʘʪʘ 
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21.4.4 ɺʣʦʞʝʥʠ ʧʨʝʢʲʩʚʘʥʠʷ 

 

ʂʦʛʘʪʦ ʧʨʦʮʝʩʦʨʲʪ ʩʪʘʨʪʠʨʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, 

ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʧʨʝʢʲʩʚʘʥʠʷ ʩʝ ʟʘʙʨʘʥʷʚʘʪ (ʙʠʪ IRQE ʩʝ 

ʥʫʣʠʨʘ). ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ 

ʚʠʩʦʢʦʧʨʠʦʨʠʪʝʪʥʦ ʧʨʝʢʲʩʚʘʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʙʘʚʝʥʘ ʦʪ 

ʥʠʩʢʦ ʧʨʠʦʨʠʪʝʪʥʦ ʧʨʝʢʲʩʚʘʥʝ, ʪʝʢʫʱʦ ʦʙʨʘʙʦʪʚʘʥʦ ʦʪ 

ʧʨʦʮʝʩʦʨʘ. ʊʦʟʠ ʧʨʦʙʣʝʤ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʨʝʰʠ ʥʘʡ-ʣʝʩʥʦ ʘʢʦ 

ʚ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʦʙʨʘʙʦʪʚʘʱʘ ʥʠʩʢʦ ʧʨʠʦʨʠʪʝʪʥʦʪʦ 

ʧʨʝʢʲʩʚʘʥʝ, ʨʘʟʨʝʰʠʪʝ ʦʪʥʦʚʦ ʧʨʝʢʲʩʚʘʥʠʷʪʘ, ʢʘʪʦ 

ʫʩʪʘʥʦʚʠʪʝ ʚ 1 ʙʠʪ IRQE.  

 
InterruptHandler:  

 EI  ;ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

 é 

DI  ;ɿʘʙʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

 RET ;ɺʨʲʱʘʥʝ ʦʪ ʧʦʜʧʨʦʛʨʘʤʘʪʘ 

 

ʊʦʟʠ ʧʦʜʭʦʜ ʠʤʘ ʠ ʝʜʠʥ ʩʲʱʝʩʪʚʝʥ ʥʝʜʦʩʪʘʪʲʢ, ʘ ʠʤʝʥʥʦ, ʯʝ 

ʠ ʧʦ-ʥʠʩʢʦ ʧʨʠʦʨʠʪʝʪʥʠ ʧʨʝʢʲʩʚʘʥʠʷ ʱʝ ʤʦʛʘʪ ʜʘ ʧʨʝʢʲʩʚʘʪ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ. ʊʦʟʠ ʥʝʜʦʩʪʘʪʲʢ ʤʦʞʝ ʜʘ ʩʝ ʠʟʙʝʛʥʝ, ʘʢʦ 

ʠʟʧʲʣʥʠʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ ʚ ʧʦʜʧʨʦʛʨʘʤʘʪʘ: 

 

1. ɿʘʧʠʰʝʪʝ ʨʝʛʠʩʪʨʠʪʝ IRQCTL (Interrupt Control), 

IRQnENH (Interrupt Enable High, n = 0 ÷ 2) ʠ IRQnENL 

(Interrupt Enable Low, n = 0 ÷ 2) ʚ ʩʪʝʢʘ. 

 

2. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʨʝʛʠʩʪʨʠʪʝ IRQnENH ʠ IRQnENL, ʪʘʢʘ 
ʯʝ ʜʘ ʟʘʙʨʘʥʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩ ʧʦ-ʥʠʩʲʢ ʧʨʠʦʨʠʪʝʪ. 

 

3. ʀʟʧʲʣʥʝʪʝ ʠʥʩʪʨʫʢʮʠʷʪʘ EI, ʟʘ ʜʘ ʨʘʟʨʝʰʠʪʝ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ. 

 

4. ʇʨʦʜʲʣʞʝʪʝ ʩ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʪʝʢʫʱʦʪʦ ʥʠʩʢʦ 

ʧʨʠʦʨʠʪʝʪʥʦ ʧʨʝʢʲʩʚʘʥʝ. 

 

5. ɺʲʟʩʪʘʥʦʚʝʪʝ ʦʙʨʘʪʥʦ ʨʝʛʠʩʪʨʠʪʝ IRQCTL, IRQnENH ʠ 
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IRQnENL ʦʪ ʩʪʝʢʘ. 

 

6. ʀʟʧʲʣʥʝʪʝ ʠʥʩʪʨʫʢʮʠʷʪʘ DI, ʟʘ ʜʘ ʟʘʙʨʘʥʠʪʝ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ. 

 

7. ʀʟʧʲʣʥʝʪʝ ʠʥʩʪʨʫʢʮʠʷʪʘ IRET,  ʟʘ ʜʘ ʠʟʣʝʟʝʪʝ ʦʪ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ. 

 
InterruptHandler:  

 ;ʉʪʲʧʢʘ 1 

 PUSH    IRQCTL  

PUSH    IRQ0ENH 

PUSH    IRQ1ENH 

PUSH    IRQ2ENH 

PUSH    IRQ0ENL  

PUSH    IRQ1ENL  

PUSH    IRQ2ENL  

 

;ʉʪʲʧʢʘ 2 

LDX  IRQ0ENH, # ʅʦʚʘʉʪʦʡʥʦʩʪ; 

LDX   IRQ1ENH, #ʅʦʚʘʉʪʦʡʥʦʩʪ; 

LDX   IRQ2ENH, #ʅʦʚʘʉʪʦʡʥʦʩʪ; 

LDX   IRQ0ENL , #ʅʦʚʘʉʪʦʡʥʦʩʪ; 

LDX   IRQ1ENL , #ʅʦʚʘʉʪʦʡʥʦʩʪ; 

LDX   IRQ2ENL , #ʅʦʚʘʉʪʦʡʥʦʩʪ; 

 

;ʉʪʲʧʢʘ 3 

 EI  ;ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

  

;ʉʪʲʧʢʘ 4 

... 

; ʂʦʜʘ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʩʝ ʨʘʟʧʦʣʘʛʘ ʪʫʢ 

... 

;ʉʪʲʧʢʘ 5 

POP IRQ2ENL  

POP  IRQ1ENL  

POP  IRQ0ENL  

POP  IRQ2ENH 

POP  IRQ1ENH 

POP  IRQ0ENH 

POP  IRQCTL  
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;ʉʪʲʧʢʘ 6 

DI ;ɿʘʙʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

 

;ʉʪʲʧʢʘ 7 

 RET ;ɺʨʲʱʘʥʝ ʦʪ ʧʦʜʧʨʦʛʨʘʤʘʪʘ 

 

ɸʢʦ ʠʟʧʲʣʥʠʪʝ ʪʝʟʠ ʩʪʲʧʢʠ, ʩʘʤʦ ʧʨʝʢʲʩʚʘʥʠʷ ʩ ʧʦ-ʚʠʩʦʢ 

ʧʨʠʦʨʠʪʝʪ ʱʝ ʤʦʛʘʪ ʜʘ ʧʨʝʢʲʩʚʘʪ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʪʝʢʫʱʦʪʦ 

ʧʦ-ʥʠʩʢʦ ʧʨʠʦʨʠʪʝʪʥʦ ʧʨʝʢʲʩʚʘʥʝ. 

 

ʅʝ ʩʝ ʙʝʟʧʦʢʦʡʪʝ, ʘʢʦ ʠʥʩʪʨʫʢʮʠʠʪʝ ʠ ʠʤʝʥʘʪʘ ʥʘ ʨʝʛʠʩʪʨʠʪʝ 

ʥʝ ɺʠ ʛʦʚʦʨʷʪ ʥʠʱʦ. ʂʦʛʘʪʦ ʨʘʟʛʣʝʜʘʤʝ ʦʧʠʩʘʥʠʝʪʦ ʥʘ 

ʠʥʩʪʨʫʢʮʠʠʪʝ (22 ʆʧʠʩʘʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ eZ8) ʠ 

ʢʦʥʪʨʦʣʝʨʲʪ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ZF083A 

(25.6 ʂʦʥʪʨʦʣʝʨ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ), ʚʩʠʯʢʦ ʱʝ ɺʠ ʩʝ ʠʟʷʩʥʠ 

ʥʘʧʲʣʥʦ. 

 

 

21.4.5 ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʧʨʝʢʲʩʚʘʥʠʷ 

 

ʌʣʘʛʦʚʝʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʫʩʪʘʥʦʚʷʚʘʥʠ ʚ 1 ʠ 

ʦʪ ʩʦʬʪʫʝʨʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʠʥʩʪʨʫʢʮʠʠ. ʂʦʥʪʨʦʣʝʨʲʪ ʥʘ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʦʙʨʘʙʦʪʚʘ ʩʦʬʪʫʝʨʥʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷ ʧʦ 

ʩʲʱʠʷ ʥʘʯʠʥ ʢʘʢʪʦ ʠ ʭʘʨʜʫʝʨʥʠʪʝ. 

 

ʇʨʠʤʝʨ: 

 
OR IRQ1, #00010000b ; IRQ1[4] = 1 

 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʚ 1 ʙʠʪ 4 ʥʘ ʨʝʛʠʩʪʲʨ IRQ1. ɸʢʦ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʨʘʟʨʝʰʝʥʠ ʠ ʥʷʤʘ ʜʨʫʛʦ ʧʦ-

ʚʠʩʦʢʦʧʨʠʦʨʠʪʝʪʥʦ ʧʨʝʢʲʩʚʘʥʝ, ʧʨʦʮʝʩʦʨʲʪ ʱʝ ʩʪʘʨʪʠʨʘ 

ʧʨʦʮʝʜʫʨʘ ʧʦ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʦʚʘ ʧʨʝʢʲʩʚʘʥʝ. 
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21.4.6 ɸʚʘʨʠʡʥʠ ʧʨʝʢʲʩʚʘʥʠʷ 

 

ɸʚʘʨʠʡʥʦʪʦ ʧʨʝʢʲʩʚʘʥʝ (trap ) ʝ ʚʠʜ ʧʨʝʢʲʩʚʘʥʝ, ʢʦʝʪʦ ʩʝ 

ʛʝʥʝʨʠʨʘ ʩʘʤʦ ʚ ʦʧʨʝʜʝʣʝʥʠ ʘʚʘʨʠʡʥʠ ʩʠʪʫʘʮʠʠ, ʪ.ʝ. . ʪʦ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʠ ʥʦʨʤʘʣʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʧʨʦʛʨʘʤʘʪʘ. ʅʘʧʨʠʤʝʨ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ZF083A ʤʦʞʝ ʜʘ 

ʛʝʥʝʨʠʨʘ ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʝʜʥʘ ʦʪ 

ʩʣʝʜʥʠʪʝ ʩʠʪʫʘʮʠʠ: 

 

Á ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʛʨʝʰʥʘ ʠʥʩʪʨʫʢʮʠʷ; 

 

Á ɻʨʝʰʢʘ ʚ ʦʩʥʦʚʥʠʷ ʛʝʥʝʨʘʪʦʨ ʥʘ ʪʘʢʪʦʚʠ ̫ʩʠʛʥʘʣ; 

 

Á ɻʨʝʢhʘ ʚ ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ. 

 

ʇʨʦʮʝʩʦʨʲʪ ʦʙʨʘʙʦʪʚʘ ʘʚʘʨʠʡʥʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷ ʧʦ ʩʲʱʠʷ 

ʥʘʯʠʥ ʢʘʢʪʦ ʠ ʦʙʠʯʘʡʥʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷ. ɸʚʘʨʠʡʥʦʪʦ 

ʧʨʝʢʲʩʚʘʥʝ, ʛʝʥʝʨʠʨʘʥʦ ʦʪ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʛʨʝʰʥʘ 

ʠʥʩʪʨʫʢʮʠʷ, ʦʙʘʯʝ ʠʤʘ ʩʣʝʜʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ: ʧʨʦʮʝʩʦʨʲʪ 

ʩʲʭʨʘʥʷʚʘ ʨʝʛʠʩʪ̡ʨ FLAGS ʠ PC ʚ ʩʪʝʢʘ ʢʘʢʪʦ ʠ ʧʨʠ 

ʦʙʠʯʘʡʥʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷʪʘ, ʩ ʪʘʟʠ ʨʘʟʣʠʢʘ, ʯʝ PC ʥʝ ʩʝ 

ʫʚʝʣʠʯʘʚʘ, ʘ ʦʩʪʘʚʘ ʜʘ ʩʦʯʠ ʢʲʤ ʥʝʚʘʣʠʜʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ. 

ʉʣʝʜ ʪʦʚʘ ʚʝʢʪʦʨʲʪ ʥʘ ʘʚʘʨʠʡʥʦʪʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʛʨʝʰʥʘ 

ʠʥʩʪʨʫʢʮʠʷ ʩʝ ʟʘʨʝʞʜʘ ʚ PC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

  

ʇʦʜʧʨʦʛʨʘʤʘʪʘ, ʦʙʨʘʙʦʪʚʘʱʘ ʘʚʘʨʠʡʥʦʪʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ 
ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʛʨʝʰʥʘ ʠʥʩʪʨʫʢʮʠʷ, ʥʝ ʪʨʷʙʚʘ ʜʘ ʟʘʚʲʨʰʚʘ ʩ 

ʠʥʩʪʨʫʢʮʠʷʪʘ IRET. ʇʨʠʯʠʥʘʪʘ ʝ, ʯʝ PC ʱʝ ʩʝ ʟʘʨʝʜʠ 

ʦʪʥʦʚʦ ʩ ʘʜʨʝʩʘ ʥʘ ʥʝʚʘʣʠʜʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ, ʢʦʝʪʦ ʥʘ ʩʚʦʡ 

ʨʝʜ ʱʝ ʧʨʝʜʠʟʚʠʢʘ ʧʦʚʪʦʨʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʲʱʦʪʦ 

ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ. 
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21.5  ɸʜʨʝʩʥʠ ʨʝʞʠʤʠ 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʜʘʜʝʥʘ 

ʠʥʩʪʨʫʢʮʠʷ ʥʘ ʧʨʦʮʝʩʦʨʘ ʬʦʨʤʠʨʘ ʘʜʨʝʩʘ ʥʘ ʨʝʛʠʩʪʲʨ ʦʪ 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʠʣʠ ʘʜʨʝʩ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

ʇʨʦʮʝʩʦʨʲʪ eZ8 ʠʟʧʦʣʟʚʘ ʩʣʝʜʥʠʪʝ ʘʜʨʝʩʥʠ ʨʝʞʠʤʠ ʟʘ 

ʘʜʨʝʩʠʨʘʥʝ ʥʘ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ: 

 

Á ʈʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ (ER, R, RR, r, rr) 

 

ü 12-ʙʠʪʦʚʘ (ʨʘʟʰʠʨʝʥʘ) ʨʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ (ER) 

 

ü 8-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ (R) 

 

ü 8-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ ʥʘ ʜʚʦʡʢʘ ʨʝʛʠʩʪʨʠ 

(RR) 

 

ü 4-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ ʥʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ 

(r) 

 

ü 4-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ ʥʘ ʜʚʦʡʢʘ ʨʘʙʦʪʥʠ 

ʨʝʛʠʩʪʨʠ (rr) 

 

Á ʂʦʩʚʝʥʘ ʘʜʨʝʩʘʮʠʷ (IR, IRR, Ir, Irr) 

 

ü ʂʦʩʚʝʥʘ ʘʜʨʝʩʘʮʠʷ ʥʘ ʨʝʛʠʩʪʲʨ (IR) 

 

ü ʂʦʩʚʝʥʘ ʘʜʨʝʩʘʮʠʷ ʥʘ ʜʚʦʡʢʘ ʨʝʛʠʩʪʨʠ (IRR) 

 

ü ʂʦʩʚʝʥʘ ʘʜʨʝʩʘʮʠʷ ʥʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ (r) 

 

ü ʂʦʩʚʝʥʘ ʘʜʨʝʩʘʮʠʷ ʥʘ ʜʚʦʡʢʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ (Irr) 

 

Á ʀʥʜʝʢʩʥʘ ʘʜʨʝʩʘʮʠʷ (X) 

 

ʠ ʩʣʝʜʥʠʪʝ ʘʜʨʝʩʥʠ ʨʝʞʠʤʠ ʟʘ ʜʦʩʪʲʧ ʜʦ ʇʨʦʛʨʘʤʥʘʪʘ 

ʇʘʤʝʪ: 
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Á ɼʠʨʝʢʪʥʘ ʘʜʨʝʩʘʮʠʷ (DA) 

 

Á ʆʪʥʦʩʠʪʝʣʥʘ ʘʜʨʝʩʘʮʠʷ (RA) 

 

ʉʲʱʝʩʪʚʫʚʘ ʦʱʝ ʝʜʠʥ ʚʠʜ ʘʜʨʝʩʘʮʠʷ, ʥʘʨʝʯʝʥʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʘʜʨʝʩʘʮʠʷ ʥʘ ʜʘʥʥʠ (IM ). ʇʨʠ ʪʘʟʠ 

ʘʜʨʝʩʘʮʠʷ ʠʟʧʦʣʟʚʘʥʠʷ ʦʧʝʨʘʥʜ ʩʝ ʷʚʷʚʘʪ 8-ʙʠʪʦʚʠ ʜʘʥʥʠ, 

ʢʦʠʪʦ ʩʘ ʯʘʩʪ ʦʪ ʩʘʤʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ ER, R, RR, IR ʠ IRR, ʧʨʠ ʢʦʠʪʦ 

ʦʧʝʨʘʥʜʲʪ ʝ 12- ʠʣʠ 8-ʙʠʪʦʚ ʘʜʨʝʩ ʥʘ ʨʝʛʠʩʪʲʨ, ʤʦʛʘʪ ʜʘ 

ʠʟʧʦʣʟʚʘʪ ʪ.ʥʘʨ. ɽscaped-ʘʜʨʝʩʘʮʠʷ. 

 

ʉʣʝʜʚʘʱʠʪʝ ʧʦʜʪʦʯʢʠ ʦʧʠʩʚʘʪ ʚʩʠʯʢʠ ʪʝʟʠ ʘʜʨʝʩʥʠ ʨʝʞʠʤʠ 

ʧʦʜʨʦʙʥʦ. ɸʢʦ ʩʪʝ ʘʙʩʦʣʶʪʥʦ ʥʘʯʠʥʘʝʱ, ʧʦʜʥʝʩʝʥʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷʪʘ ʤʦʞʝ ʜʘ ɺʠ ʟʘʪʨʫʜʥʠ ʥʘ ʤʦʤʝʥʪʠ ʠ ʜʘ ɺʠ ʩʝ 

ʩʪʦʨʠ, ʯʝ ʥʝʱʘʪʘ ʠʟʛʣʝʞʜʘʪ ʧʦ-ʩʣʦʞʥʠ, ʦʪʢʦʣʢʦʪʦ ʩʘ ʚ 

ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ. ɸʢʦ ʩʪʠʛʥʝʪʝ ʜʦ ʧʦʜʦʙʥʦ ʟʘʢʣʶʯʝʥʠʝ, ʪʦʚʘ 

ʠʟʦʙʱʦ ʥʝ ʙʠʚʘ ʜʘ ɺʠ ʦʪʯʘʡʚʘ. ʇʨʦʩʪʦ ʧʨʦʜʲʣʞʝʪʝ ʜʘ ʯʝʪʝʪʝ 

ʢʥʠʛʘʪʘ, ʜʦʢʘʪʦ ʩʪʠʛʥʝʪʝ ʜʦ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʩʘʤʠʪʝ 

ʠʥʩʪʨʫʢʮʠʠ, ʧʦʜʜʲʨʞʘʥʠ ʦʪ ʧʨʦʮʝʩʦʨʘ eZ8. ɼʦʢʘʪʦ ʯʝʪʝʪʝ 

ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʜʘʜʝʥʘ ʠʥʩʪʨʫʢʮʠʷ, ʚʨʲʱʘʡʪʝ ʩʝ ʧʝʨʠʦʜʠʯʥʦ 

ʢʲʤ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʘʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ. ʊʘʢʘ ʧʦʩʪʝʧʝʥʥʦ 

ʥʝʱʘʪʘ ʱʝ ɺʠ ʩʝ ʠʟʷʩʥʷʪ, ʢʦʝʪʦ, ʩʲʤ ʫʙʝʜʝʥ, ʱʝ ɺʠ ʥʘʧʨʘʚʠ 

ʤʥʦʛʦ ʜʦʚʦʣʥʠ ʦʪ ʩʝʙʝ ʩʠ      . 
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21.5.1 ʈʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ 

12-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ (ER) 

 

ʇʨʠ ʪʘʟʠ ʘʜʨʝʩʘʮʠʷ ʠʥʩʪʨʫʢʮʠʷʪʘ ʩʲʜʲʨʞʘ ʧʲʣʥʠʷ 12-ʙʠʪʦʚ 

ʘʜʨʝʩ ʥʘ ʨʝʛʠʩʪʲʨ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʇʨʠʤʝʨ (LDX ER, IM ): 

 
LDX  100h, #55h ; ɿʘʧʠʰʠ 55h ʚ ʨʝʛʠʩʪʲʨ ʩ ʘʜʨʝʩ 100h 

 

ʌʠʛ.174 ʠ 175 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

 
 

ʌʠʛ. 174 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ LDX 100h, #55h 
 

 
 

ʌʠʛ. 175 LDX 100h, #55h 

 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʬʠʛʫʨʠʪʝ, ʧʲʣʥʠʷʪ 12-ʙʠʪʦʚ ʜʨʝʩ ʩʝ 

ʩʲʜʲʨʞʘ ʚ ʩʘʤʘʪʘ ʠʥʩʪʨʫʢʮʠʷ (ʩʪʘʨʰʠʪʝ ʯʝʪʠʨʠ ʙʠʪa 11:8 ʥʘ 

ʘʜʨʝʩʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʤʣʘʜʰʠʷ ʧʦʣʫʙʘʡʪ ʥʘ ʦʧʝʨʘʥʜ2, ʘ 

ʤʣʘʜʰʠʪʝ ʦʩʝʤ ʙʠʪa 7:0 ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʦʧʝʨʘʥʜ3). 

E9h 55h 00h 01h 

ʆʧʢʦʜ ʆʧʝʨʘʥʜ1 ʆʧʝʨʘʥʜ2 ʆʧʝʨʘʥʜ3 

LDX ɼʘʥʥʠ ɸʜʨʝʩ ʥʘ ʨʝʛʠʩʪʲʨʘ 

é 
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ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 

é 

 

55h 

 

 

é 

ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ 

100h 

0000h 

FFFFh 

000h 

FFFh 
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8-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ (R, RR) 

 

ʇʨʠ ʪʘʟʠ ʘʜʨʝʩʘʮʠʷ ʠʥʩʪʨʫʢʮʠʷʪʘ ʩʲʜʲʨʞʘ ʤʣʘʜʰʠʪʝ 8 ʙʠʪʘ 

ʥʘ ʘʜʨʝʩʘ ʥʘ ʨʝʛʠʩʪʲʨ ʠʣʠ ʜʚʦʡʢʘ ʨʝʛʠʩʪʨʠ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ 

ʇʘʤʝʪ. ʉʪʘʨʰʠʪʝ 4 ʙʠʪʘ ʩʝ ʩʲʜʲʨʞʘʪ ʚ ʙʠʪʦʚʝ RP[3:0]. 

ʂʘʟʘʥʦ ʧʦ ʜʨʫʛ ʥʘʯʠʥ, ʪʘʟʠ ʘʜʨʝʩʘʮʠʷ ʧʦʟʚʦʣʷʚʘ ʜʠʨʝʢʪʥʦ 

ʘʜʨʝʩʠʨʘʥʝ ʥʘ ʨʝʛʠʩʪʨʠʪʝ ʚ ʪʝʢʫʱʘʪʘ ʩʪʨʘʥʠʮʘ ʦʪ 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. ʊʝʢʫʱʘʪʘ ʩʪʨʘʥʠʮʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʙʠʪʦʚʝʪʝ RP[3:0]. 

 

ʇʨʠʤʝʨ (LD R, IM) : ʇʨʠʝʤʘ ʩʝ, ʯʝ RP[3:0] = 1h 

 
LD 00h, #55h ;ɿʘʧʠʰʠ 55h ʚ ʨʝʛʠʩʪʲʨ ʩ ʘʜʨʝʩ 00h ʥʘ ʪʝʢʫʱʘʪʘ 

                              ;ʩʪʨʘʥʠʮʘ 

 

ʌʠʛ.176 ʠ 177 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʚ ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

 
 

ʌʠʛ. 176 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ LD 00h, #55h 
 

 
 

ʌʠʛ. 177 LD 00h, #55h (RP[3:0] = 1h) 
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RP[3:0]:00h 

E6h 55h 00h 

ʆʧʢʦʜ ʆʧʝʨʘʥʜ1 ʆʧʝʨʘʥʜ2 

LD ɼʘʥʥʠ ɸʜʨʝʩ ʥʘ ʨʝʛʠʩʪʲʨʘ (ʤʣʘʜʰʠ 8 ʙʠʪʘ) 
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ʇʨʠʤʝʨ (DECW RR): ʇʨʠʝʤʘ ʩʝ, ʯʝ RP[3:0] = 1h, ʨʝʛʠʩʪʲʨ 

100h = 00h ʠ ʨʝʛʠʩʪʲʨ 101h = 02h 

 
DECW 00h ; ʅʘʤʘʣʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ 

          ; ʨʝʛʠʩʪʨʠ 00h:01h ʩ 1  

 

ʌʠʛ.178 ʠ 179 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

 
 

ʌʠʛ. 178 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ DECW  00h 
 

 
 

ʌʠʛ. 179 DECW  00h (RP[3:0] = 1h, ʈʝʛ. 100h = 00h, ʈʝʛ. 101h = 02h) 

 

ʂʘʢʪʦ ʧʦʜʩʢʘʟʚʘ ʠ ʢʦʤʝʥʪʘʨʘ, ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʥʘʤʘʣʷʚʘ 

ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʜʚʦʡʢʘ ʨʝʛʠʩʪʨʠ. ʀʥʩʪʨʫʢʮʠʷʪʘ ʩʲʜʲʨʞʘ 

ʩʘʤʦ ʤʣʘʜʰʠʪʝ 8 ʙʠʪʘ ʥʘ ʩʪʘʨʰʠʷ ʨʝʛʠʩʪʲʨ (ʚ ʩʣʫʯʘʷ 00h), 

ʥʦ ʘʩʝʤʙʣʝʨʲʪ ʟʥʘʝ, ʯʝ ʪʨʷʙʚʘ ʜʘ ʚʟʝʤʝ ʧʦʜ ʚʥʠʤʘʥʠʝ ʠ 

ʩʣʝʜʚʘʱʠʷ ʨʝʛʠʩʪʲʨ (ʚ ʩʣʫʯʘʷ ʨʝʛʠʩʪʲʨ 01h). ɹʠʪʦʚʝ RP[3:0] 

ʩʲʜʲʨʞʘʪ ʩʪʘʨʰʠʪʝ 4 ʙʠʪʘ ʥʘ ʘʜʨʝʩʠʪʝ ʥʘ ʪʝʟʠ ʨʝʛʠʩʪʨʠ 

(ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ ʠ ʧʦ ʜʨʫʛ ʥʘʯʠʥ: ʙʠʪʦʚʝ RP[3:0] 
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ʦʧʨʝʜʝʣʷʪ ʩʪʨʘʥʠʮʘʪʘ, ʚ ʢʦʷʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʪʝʟʠ 

ʨʝʛʠʩʪʨʠ). ɺ ʥʘʰʠʷ ʧʨʠʤʝʨ RP[3:0] = 01h, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʘʜʨʝʩʠʨʘ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 100h:101h, ʢʦʠʪʦ 

ʩʲʜʲʨʞʘʪ ʩʪʦʡʥʦʩʪ 0002h ʧʨʝʜʠ ʥʝʡʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ. ʉʣʝʜ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ, ʩʪʦʡʥʦʩʪʪʘ ʚ ʪʝʟʠ ʨʝʛʠʩʪʨʠ 

ʩʝ ʥʘʤʘʣʷʚʘ ʜʦ 0001h. 

 

 

4-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ (r, rr) 

 

ʇʨʠ ʪʘʟʠ ʘʜʨʝʩʘʮʠʷ ʠʥʩʪʨʫʢʮʠʷʪʘ ʩʲʜʲʨʞʘ ʤʣʘʜʰʠʪʝ 4 ʙʠʪʘ 

ʥʘ ʘʜʨʝʩʘ ʥʘ ʨʝʛʠʩʪʲʨ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. ʊʘʟʠ 

ʘʜʨʝʩʘʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʘʜʨʝʩʘʮʠʷ ʥʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ ʠʣʠ 

ʜʚʦʡʢʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. ʊʝʢʫʱʘʪʘ 

ʛʨʫʧʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʙʠʪʦʚʝ RP[7:4], ʘ 

ʪʝʢʫʱʘʪʘ ʩʪʨʘʥʠʮʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʙʠʪʦʚʝ RP[3:0]. ʇʲʣʥʠʷʪ 

12-ʙʠʪʦʚ ʘʜʨʝʩ ʥʘ ʨʝʛʠʩʪʲʨʘ ʝ RP[3:0]:RP[7:4]:[ʤʣʘʜʰʠ 

ʯʝʪʠʨʠ ʙʠʪʘ 3:0]. 
 

ʇʨʠʤʝʨ (LD r , IM) : ʇʨʠʝʤʘ ʩʝ, ʯʝ RP[3:0] = 1h, RP[7:4] = 0h 

 
LD R0, #55h ;ɿʘʧʠʰʠ 55h ʚ ʨʝʛʠʩʪʲʨ  R0 

 

ʌʠʛ.180 ʠ 181 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

 
 

ʌʠʛ. 180 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ LD R0, #55h 
 

0h 55h 

ʆʧʝʨʘʥʜ1 

LD R0 ɼʘʥʥʠ 

Ch 

ʆʧʢʦʜ + aʜʨʝʩ ʥʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ (ʤʣʘʜʰʠ 4 ʙʠʪʘ) 
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ʌʠʛ. 181 LD R0, #55h (RP[3:0] = 1h, RP[7:4] = 0h) 

 

ʇʨʠʤʝʨ (LEA rr , X(rr)) : ʇʨʠʝʤʘ ʩʝ, ʯʝ RP[3:0] = 0h, RP[7:4] 

= 0h, R8 = 55h ʠ R9 = 54h 

 
Lɽɸ RR0, 1(RR8) ;ɿʘʧʠʰʠ ʩʪʦʡʥʦʩʪʪʘ, ʩʲʭʨʘʥʝʥʘ ʚ ʜʚʦʡʢʘʪʘ 

   ; ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R8:R9 ʧʣʶʩ ʠʥʜʝʢʩ 1 ʚ 

   ; ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R0:R1  

 

ʌʠʛ.182 ʠ 183 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ, ʩʲʭʨʘʥʝʥʘ ʚ ʜʚʦʡʢʘʪʘ 

ʨʝʛʠʩʪʨʠ R8:R9 ʧʣʶʩ 1, ʚ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R0:R1. 

 

 
  

ʌʠʛ. 182 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ LEA RR0, 1(RR8) 
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ʌʠʛ. 183 LEA RR0, 1(RR8) (RP[3:0] = 0h, RP[7:4] = 0h, R8 = 55h, R9 = 54h) 

 

 

21.5.2 ʂʦʩʚʝʥʘ ʘʜʨʝʩʘʮʠʷ (IR, IRR, Ir, Irr) 

 

ʇʨʠ ʪʘʟʠ ʘʜʨʝʩʘʮʠʷ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʩʧʝʮʠʬʠʮʠʨʘʥʠʷ ʚ 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʨʝʛʠʩʪʲʨ (ʠʣʠ ʜʚʦʡʢʘ ʨʝʛʠʩʪʨʠ) ʠʣʠ ʨʘʙʦʪʝʥ 

ʨʝʛʠʩʪʲʨ (ʠʣʠ ʜʚʦʡʢʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ) ʝ ʘʜʨʝʩ. ɺ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʥʩʪʨʫʢʮʠʷʪʘ ʪʦʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʘʜʨʝʩ ʥʘ 

ʨʝʛʠʩʪʲʨ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ, ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʠʣʠ 

ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ. 

 

ʇʨʠʤʝʨ (LD IR, IM) : ʇʨʠʝʤʘ ʩʝ, ʯʝ RP[3:0] = 1h ʠ ʨʝʛʠʩʪʲʨ 

100h = FFh 

 
LD @00h, #55h ;ɿʘʧʠʰʠ ʩʪʦʡʥʦʩʪʪʘ 55h ʚ ʨʝʛʠʩʪʲʨʘ, ʩʦʯʝʥ ʦʪ  

             ;ʨʝʛʠʩʪʲʨ 00h ʥʘ ʪʝʢʫʱʘʪʘ ʩʪʨʘʥʠʮʘ 

 

ʌʠʛ.184 ʠ 185 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 55h ʚ ʨʝʛʠʩʪʲʨʘ, ʩʦʯʝʥ ʦʪ 

ʩʧʝʮʠʬʠʮʠʨʘʥʠʷ ʚ ʠʥʩʪʨʫʢʮʠʷʪʘ ʨʝʛʠʩʪʲʨ. 
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ʌʠʛ. 184 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ LD @00h, #55h 

 

 

 
 

ʌʠʛ. 185 LD @00h, #55h (RP[3:0] = 1h, 100h = FFh) 
 

ʇʨʠʤʝʨ (LDX IRR, R): ʇʨʠʝʤʘ ʩʝ, ʯʝ RP[3:0] = 0h, ʜʚʦʡʢʘʪʘ 

ʨʝʛʠʩʪʨʠ 000h:001h = 01FFh ʠ ʨʝʛʠʩʪʲʨ 0FFh = 55h 

 
LDX  @00h, FFh ;ɿʘʧʠʰʠ ʩʪʦʡʥʦʩʪʪʘ ʚ ʨʝʛʠʩʪʲʨ FFh ʚ ʨʝʛʠʩʪʲʨʘ,  

          ;ʩʦʯʝʥ ʦʪ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 00h:01h 

 

ʌʠʛ.186 ʠ 187 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

ʉʪʦʡʥʦʩʪʪʘ, ʩʲʭʨʘʥʝʥʘ ʚ ʨʝʛʠʩʪʲʨ FF ʥʘ ʪʝʢʫʱʘʪʘ ʩʪʨʘʥʠʮʘ, 

ʩʝ ʟʘʧʠʩʚʘ ʚ ʨʝʛʠʩʪʲʨʘ, ʩʦʯʝʥ ʦʪ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 00h:01h. 
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ʌʠʛ. 186 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ LD @00h, FFh 

 

 
 

ʌʠʛ. 187 LD @00h, FFh (RP[3:0] = 0h, 0FFh = 55h) 
 

ʇʨʠʤʝʨ (LD Ir , r): ʇʨʠʝʤʘ ʩʝ, ʯʝ RP[3:0] = 0h, RP[7:4] = 0h, 

R0 = FFh ʠ R1 = 55h 

 
LD @R0, R1 ;ɿʘʧʠʰʠ ʩʪʦʡʥʦʩʪʪʘ ʥʘ R1 ʚ ʨʝʛʠʩʪʲʨʘ, ʩʦʯʝʥ ʦʪ 

          ;ʨʝʛʠʩʪʲʨ R0 

 

ʌʠʛ.188 ʠ 189 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

ʉʪʦʡʥʦʩʪʪʘ, ʩʲʭʨʘʥʝʥʘ ʚ ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R1, ʩʝ ʟʘʧʠʩʚʘ ʚ 

ʨʝʛʠʩʪʲʨʘ, ʩʦʯʝʥ ʦʪ ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R0. ɺ ʥʘʰʠʷ ʧʨʠʤʝʨ 

ʩʪʦʡʥʦʩʪʪʘ 55h ʩʝ ʟʘʧʠʩʚʘ ʚ ʨʝʛʠʩʪʲʨ 0FFh. 
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ʌʠʛ. 188 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ LD @R0, R1 

 

 
 

ʌʠʛ. 189 LD @R0, R1 (RP[3:0] = 0h, RP[7:4] = 0h, R0 = FFh, R1 = 55h) 
 

ʇʨʠʤʝʨ (LDC r, Irr ): ʇʨʠʝʤʘ ʩʝ, ʯʝ SP[3:0] = 0h, SP[7:4] = 

0h, R8:R9 = 1234h ʠ ʢʣʝʪʢʘʪʘ ʩ ʘʜʨʝʩ 1234h ʚ ʇʨʦʛʨʘʤʥʘʪʘ 

ʇʘʤʝʪ ʩʲʜʲʨʞʘ 55h 

 
LDC R0, @RR8 ;ʂʦʧʠʨʘʡ ʩʪʦʡʥʦʩʪʪʘ ʚ ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ, ʩʦʯʝʥʘ 

        ;ʦʪ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R8:R9 ʚ ʨʘʙʦʪʥʠʷ 

        ;ʨʝʛʠʩʪʲʨ R0 

 

ʌʠʛ.190 ʠ 191 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʢʦʧʠʨʘ ʩʪʦʡʥʦʩʪʪʘ ʦʪ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ, 

ʩʦʯʝʥʘ ʦʪ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R8:R9, ʚ ʨʘʙʦʪʥʠʷ 

ʨʝʛʠʩʪʲʨ R0. 

 

é 

96h 

01h 

 

 

... 

ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 

FFh 

55h 

é 

 

55h 

 

é 

ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ 

0000h 

FFFFh FFFh 

RP[3:0]:RP[7:4]:0h 

RP[3:0]:RP[7:4]:1h 

001h (R1) 

0FFh  

F3h 01h 

ʆʧʢʦʜ ʆʧʝʨʘʥʜ1 

LD R0 R1 

000h (R0) 

R
P

[3
:0

]:F
F

h 
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ʌʠʛ. 190 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ LD R3, @RR8 

 

 
 

ʌʠʛ. 191 LDC R0, @RR8 (RP[3:0] = 0h, RP[7:4] = 0h, R8:R9 = 1234h) 

 

 

21.5.3 Escaped-ʘʜʨʝʩʘʮʠʷ 

 

ʊʦʟʠ ʘʜʨʝʩʝʥ ʨʝʞʠʤ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʜʠʨʝʢʪʝʥ ʜʦʩʪʲʧ ʜʦ ʚʩʝʢʠ 

ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ, ʠʟʧʦʣʟʚʘʡʢʠ 8- ʠʣʠ 

4-ʙʠʪʦʚʘ ʘʜʨʝʩʥʘ ʤʝʪʦʜʦʣʦʛʠʷ.  

 

ɿʘ ʩʲʞʘʣʝʥʠʝ ʪʘʢʘ ʠ ʥʝ ʤʠ ʩʪʘʥʘ ʤʥʦʛʦ ʷʩʥʦ ʢʘʢʲʚ ʝ 

ʩʤʠʩʲʣʲʪ ʥʘ ʪʘʟʠ ʘʜʨʝʩʘʮʠʷ. 

 

8-ʙʠʪʦʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ 

 

ʉʧʦʤʥʝʪʝ ʩʠ, ʯʝ ʧʨʠ ʨʝʛʠʩʪʨʦʚʠʪʝ ʘʜʨʝʩʘʮʠʠ R ʠ RR, ʠ 

 

 

RP[3:0]:RP[7:4]:0h 

ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ 

RP[3:0]:RP[7:4]:8h 

C2h 08h 

ʆʧʢʦʜ ʆʧʝʨʘʥʜ1 

LDC R0 R8 

55h 

 é 

12h 

 
34h 

 
é 

 

008h (R8) 

000h (R0) 

FFFh 

009h (R9) 

é 

C2h 

08h 

é 

55h 

 
... 

 

ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 

0000h 

FFFFh 

1234h 



  

 

250 

ʢʦʩʚʝʥʠʪʝ ʘʜʨʝʩʘʮʠʠ IR ʠ IRR, ʠʥʩʪʨʫʢʮʠʷʪʘ ʩʲʜʲʨʞʘ 

ʤʣʘʜʰʠʪʝ 8 ʙʠʪʘ ʥʘ ʨʝʛʠʩʪʨʦʚ ʘʜʨʝʩ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʥʘ ʪʦʟʠ ʘʜʨʝʩ ʝ Eh (1110b), ʤʣʘʜʰʠʷ ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ 

ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ ʠ ʧʲʣʥʠʷʪ 12-ʙʠʪʦʚ ʘʜʨʝʩ ʝ 

RP[3:0]:RP[7:4]:[ʤʣʘʜʰʠ ʧʦʣʫʙʘʡʪ 3:0] 
 

ʅʝʢʘ ʜʘ ʦʙʦʙʱʠʤ: 

 

ɸʢʦ ʘʜʨʝʩʲʪ ʝ ʩʝ ʠʟʧʦʣʟʚʘ 

00h ÷ DFh 8-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ/ʢʦʩʚʝʥʘ ʘʜʨʝʩʘʮʠʷ 

E0h ÷ EFh 8-ʙʠʪʦʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ 

F0h ÷ FFh 8-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ/ʢʦʩʚʝʥʘ ʘʜʨʝʩʘʮʠʷ 

 

ʊʘʙʣ. 29 ʊʠʧ ʘʜʨʝʩʘʮʠʷ ʩʧʦʨʝʜ ʠʟʧʦʣʟʚʘʥʠʷ ʘʜʨʝʩ 
 

ʊʲʡ ʢʘʪʦ ʘʜʨʝʩʠʪʝ E0h õ EFh ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ 8-ʙʠʪʦʚʘ 

Escaped-ʘʜʨʝʩʘʮʠʷ, ʟʘ ʜʦʩʪʲʧ ʜʦ ʨʝʛʠʩʪʨʠʪʝ ʩ ʪʝʟʠ ʘʜʨʝʩʠ 

ʟʘʧʠʰʝʪʝ RP[7:4] = Eh ʠʣʠ ʠʟʧʦʣʟʚʘʡʪʝ ʢʦʩʚʝʥʘ ʘʜʨʝʩʘʮʠʷ 

(ʚʠʞʪʝ 21.5.2 ʂʦʩʚʝʥʘ ʘʜʨʝʩʘʮʠʷ). 

 

12-ʙʠʪʦʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ 

 

ʉʧʦʤʥʝʪʝ ʩʠ, ʯʝ ʧʨʠ 12-ʙʠʪʦʚʘʪʘ ʨʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ (ER) 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʩʲʜʲʨʞʘ ʧʲʣʥʠʷ 12-ʙʠʪʦʚ ʨʝʛʠʩʪʨʦʚ ʘʜʨʝʩ.  

 

4-ʙʠʪʦʚʘ ʘʜʨʝʩʥʘ ʤʝʪʦʜʦʣʦʛʠʷ 

 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʪʦʟʠ ʘʜʨʝʩ ʝ ɽEh (11101110b), 

ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ ʠ ʧʲʣʥʠʷʪ 12- 

ʙʠʪʦʚ ʘʜʨʝʩ ʝ RP[3:0]:RP[7:4]:[ʤʣʘʜʰʠ ʧʦʣʫʙʘʡʪ 3:0] 

 

8-ʙʠʪʦʚʘ ʘʜʨʝʩʥʘ ʤʝʪʦʜʦʣʦʛʠʷ 

 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʪʦʟʠ ʘʜʨʝʩ ʝ ɽh (1110b), 

ʤʣʘʜʰʠʷʪ ʙʘʡʪ ʫʢʘʟʚʘ  ʨʝʛʠʩʪʲʨ ʠ ʧʲʣʥʠʷʪ 12-ʙʠʪʦʚ ʘʜʨʝʩ ʝ 

RP[3:0]:[ʤʣʘʜʰʠ ʧʦʣʫʙʘʡʪ 7:0]. 
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ʅʝʢʘ ʜʘ ʦʙʦʙʱʠʤ: 

 

ɸʢʦ ʘʜʨʝʩʲʪ ʝ ʩʝ ʠʟʧʦʣʟʚʘ 

000h ÷ DFFh 12-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ 

E00h ÷ EDFh 
12-ʙʠʪʦʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ ʩ 8-ʙʠʪʦʚʘ 

ʘʜʨʝʩʥʘ ʤʝʪʦʜʦʣʦʛʠʷ 

ɽɽ0h ÷ ɽɽFh 
12-ʙʠʪʦʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ ʩ 4-ʙʠʪʦʚʘ 

ʘʜʨʝʩʥʘ ʤʝʪʦʜʦʣʦʛʠʷ 

EF0h ÷ EFFh 
12-ʙʠʪʦʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ ʩ 8-ʙʠʪʦʚʘ 

ʘʜʨʝʩʥʘ ʤʝʪʦʜʦʣʦʛʠʷ 

F00h ÷ FFFh 12-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ 

 

ʊʘʙʣ. 30 ʊʠʧ ʘʜʨʝʩʘʮʠʷ ʩʧʦʨʝʜ ʠʟʧʦʣʟʚʘʥʠʷ ʘʜʨʝʩ 
 

 

21.5.4 ʀʥʜʝʢʩʥʘ ʘʜʨʝʩʘʮʠʷ (X) 

 

ʇʨʠ ʪʘʟʠ ʘʜʨʝʩʘʮʠʷ ʘʜʨʝʩʲʪ ʩʝ ʬʦʨʤʠʨʘ ʢʘʪʦ ʢʲʤ ʩʪʦʡʥʦʩʪʪʘ 

ʥʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ (ʠʣʠ ʜʚʦʡʢʘ ʨʝʛʠʩʪʨʠ), ʫʢʘʟʘʥ ʚ 

ʠʥʩʪʨʫʢʮʠʷʪʘ, ʩʝ ʜʦʙʘʚʠ ʟʥʘʢʦʚʘ ʩʪʦʡʥʦʩʪ (ʠʥʜʝʢʩ)  ʚ 

ʜʠʘʧʘʟʦʥʘ -127 ÷ +128. 

 

ʇʨʠʤʝʨ (LD X(r) , r): ʇʨʠʝʤʘ ʩʝ, ʯʝ R0 = 00h, R1 = 55h, 

RP[3:0] = 0h, RP[7:4] = 0h 

 
LD 5(R0), R1; ɿʘʧʠʰʠ ʩʪʦʡʥʦʩʪʪʘ ʚ R1 ʥʘ ʘʜʨʝʩ R0 + 5 

 

ʌʠʛ.192 ʠ 193 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

 
 

ʌʠʛ. 192 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ LD  5(R0), R1 

D7h 5h 

ʆʧʢʦʜ ʆʧʝʨʘʥʜ1 ʆʧʝʨʘʥʜ2 

LD ʀʥʜʝʢʩ 

10h 

R1 R0 
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ʌʠʛ. 193 LD  5(R0), R1 (RP[3:0] = 0h, RP[7:4] = 0h R0 = 00h, R1 = 55h) 
 

 

21.5.5 ɼʠʨʝʢʪʥʘ ʘʜʨʝʩʘʮʠʷ (DA) 

 

ʊʘʟʠ ʘʜʨʝʩʘʮʠʷ ʩʧʝʮʠʬʠʮʠʨʘ ʘʜʨʝʩʘ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʟʘ 

ʠʟʧʲʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʷ. ʉʘʤʦ ʠʥʩʪʨʫʢʮʠʠʪʝ JP, JP cc ʠ 

CALL  ʠʟʧʦʣʟʚʘʪ ʪʘʟʠ ʘʜʨʝʩʘʮʠʷ. 16-ʙʠʪʦʚʠʷ ʘʜʨʝʩ, ʫʢʘʟʘʥ ʚ 

ʠʥʩʪʨʫʢʮʠʷʪʘ, ʩʝ ʟʘʧʠʩʚʘ ʚ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ.  

 

ʇʨʠʤʝʨ (JP DA): 

 
JP 0100h ;ʇʨʝʭʦʜ ʥʘ ʘʜʨʝʩ 0100h ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ 

 

ʌʠʛ.194 ʠ 195 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

 
 

ʌʠʛ. 194 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ JP 0100h 

8Dh 01h 00h 

 

ʆʧʢʦʜ ʆʧʝʨʘʥʜ1 ʆʧʝʨʘʥʜ2 

JP ʉʪʘʨʰʠ ʙʘʡʪ  

ʥʘ ʘʜʨʝʩʘ 

ʄʣʘʜʰʠ ʙʘʡʪ 

 ʥʘ ʘʜʨʝʩʘ 

é 

D7h 

10h 

5h 

 

... 

ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 

00h 

55h 

 00h 

 

é 

 55h 

 é 

ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ 

005h (R5) 

0000h 

FFFFh 

000h (R0) 

FFFh 

RP[3:0]:RP[7:4]:1h 
001h (R1) 

+ 
R0 + 5 

RP[3:0]:RP[7:4]:0h 
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ʌʠʛ. 195 JP 0100h 
 

 

21.5.6 ʆʪʥʦʩʠʪʝʣʥʘ ʘʜʨʝʩʘʮʠʷ (RA) 

 

ʀʥʩʪʨʫʢʮʠʠʪʝ, ʠʟʧʦʣʟʚʘʱʠ ʪʘʟʠ ʘʜʨʝʩʘʮʠʷ, ʩʲʜʲʨʞʘʪ 

ʦʪʤʝʩʪʚʘʥʝ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ ʚ ʦʙʭʚʘʪʘ -128 õ +127. ʊʦʚʘ 

ʦʪʤʝʩʪʚʘʥʝ ʩʝ ʜʦʙʘʚʷ ʢʲʤ ʪʝʢʫʱʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 

ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ. ʇʨʦʛʨʘʤʘʪʘ ʧʨʘʚʠ ʧʨʝʭʦʜ ʢʲʤ 

ʠʥʩʪʨʫʢʮʠʷʪʘ, ʥʘʤʠʨʘʱʘ ʩʝ ʥʘ ʪʘʢʘ ʬʦʨʤʠʨʘʥʠʷ ʘʜʨʝʩ. 

ʇʨʝʜʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ ʇʨʦʛʨʘʤʥʠʷʪ ɹʨʦʷʯ 

ʩʲʜʲʨʞʘ ʘʜʨʝʩʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ ʥʘʤʠʨʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʥʝʷ. ʊʘʟʠ ʘʜʨʝʩʘʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦ 

ʦʪ ʠʥʩʪʨʫʢʮʠʠʪʝ JR ʠ DJNZ. 

 

ʇʨʠʤʝʨ (JR RA): 

 

ɸʜʨʝʩ: 
0100h: NOP  

ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 

é 

8Dh 

01h 

00h 

 

é 

 

 

é 

 

ʠʥʩʪʨʫʢʮʠʷ 

 

 

0000h 

FFFFh 

0100h 

0100h 

ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ 
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0101h: JR 0100h ;ʇʨʝʭʦʜ ʢʲʤ ʘʜʨʝʩ 0100h 

0103h: NOP 

 

ʌʠʛ.196 ʠ 197 ʧʦʢʘʟʚʘʪ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʧʨʠ 

ʜʦʧʫʩʥʘʪʠʪʝ ʫʩʣʦʚʠʷ 

 

 
 

ʌʠʛ. 196 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ JR  0100h 

 

 
 

ʌʠʛ. 197 ʉʪʨʫʢʪʫʨʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ JR  0100h 

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʠʥʩʪʨʫʢʮʠʷʪʘ JR ʩʧʝʮʠʬʠʮʠʨʘ 

ʜʠʨʝʢʪʥʦ ʘʜʨʝʩʘ, ʢʲʤ ʢʦʡʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʭʦʜ. ɸʩʝʤʙʣʝʨʲʪ 

ʘʚʪʦʤʘʪʠʯʥʦ ʠʟʯʠʩʣʷʚʘ ʦʪʤʝʩʪʚʘʥʝʪʦ X ʢʘʪʦ ʠʟʚʘʞʜʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ ʦʪ ʫʢʘʟʘʥʠʷ ʘʜʨʝʩ. ʇʨʠ 

ʥʘʰʠʪʝ ʜʦʧʫʩʢʘʥʠʷ ʦʪʤʝʩʪʚʘʥʝʪʦ ʝ: 

 

X = 0100h ï PC = 0100h ï 0103h = FDh (-3 ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ 

ʢʦʜ). 

 

ʇʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ JR  0100h 

ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ 

0103h 

0100h 

FFFFh  

8Bh FDh 

ʆʧʢʦʜ ʆʧʝʨʘʥʜ1 

JP ʆʪʤʝʩʪʚʘʥʝ -3 

ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 

é 

 

é 

NOP 

8Bh 

FDh 

NOP 

0000h 

0100h 

0101h 

0102h 

0103h 

+ 
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ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ ʝ 0103h. ʆʪʤʝʩʪʚʘʥʝʪʦ FDh 

(-3 ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ) ʩʝ ʜʦʙʘʚʷ ʢʲʤ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ ʠ 

ʧʨʦʛʨʘʤʘʪʘ ʧʨʘʚʠ ʧʨʝʭʦʜ ʢʲʤ ʨʝʟʫʣʪʘʪʥʠʷ ʘʜʨʝʩ, ʪ.ʝ. . 0103h 

(25910) + FDh (-310) = 0100h (25610).  

 

 

21.6  ʉʧʠʩʲʢ ʩ ʠʥʩʪʨʫʢʮʠʠ 

 

ʊʘʙʣ.31 ʠ 32 ʦʧʠʩʚʘʪ ʩʠʤʚʦʣʠʪʝ ʠ ʦʙʦʟʥʘʯʝʥʠʷʪʘ, 

ʠʟʧʦʣʟʚʘʥʠ ʚ ʠʥʩʪʨʫʢʮʠʠʪʝ. 

 

ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ 

dst ɼʝʩʪʠʥʘʮʠʷ 

src ʀʟʪʦʯʥʠʢ 

@ ʇʨʝʬʠʢʩ ʟʘ ʢʦʩʚʝʥʘ ʘʜʨʝʩʘʮʠʷ 

C ʌʣʘʛ ʟʘ ʧʨʝʥʦʩ 

SP ʋʢʘʟʘʪʝʣ ʢʲʤ ʉʪʝʢʘ 

PC ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ 

FLAGS ʈʝʛʠʩʪʲʨ ʥʘ ʌʣʘʛʦʚʝʪʝ 

RP ʈʝʛʠʩʪʨʦʚ ʋʢʘʟʘʪʝʣ 

# ʇʨʝʬʠʢʩ ʟʘ ʜʘʥʥʠ ʠ ʚʝʢʪʦʨʝʥ ʘʜʨʝʩ 

b ʉʫʬʠʢʩ ʟʘ  ʜʚʦʠʯʥʠ ʯʠʩʣʘ 

% ʇʨʝʬʠʢʩ ʟʘ ʰʝʩʪʥʘʜʝʩʝʪʠʯʥʠ ʯʠʩʣʘ 

h ʉʫʬʠʢʩ ʟʘ ʰʝʩʪʥʘʜʝʩʝʪʠʯʥʠ ʯʠʩʣʘ 

 

ʊʘʙʣ. 31 ʉʠʤʚʦʣʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʠʥʩʪʨʫʢʮʠʠʪʝ 

 

ʆʮʚʝʪʝʥʠʪʝ ʨʝʜʦʚʝ ʚ ʩʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʧʦʜʯʝʨʪʘʚʘʪ 

ʘʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. 

 

ʆʙʦʟʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ʆʧʝʨʘʥʜ ʆʧʠʩʘʥʠʝ 

bit  ɹʠʪ bit ʅʦʤʝʨ ʥʘ ʙʠʪ, 0 õ 7 

cc ʊʝʩʪ-ʫʩʣʦʚʠʷ cc ɺʠʞʪʝ ʊʘʙʣ.28 

DA ɼʠʨʝʢʪʝʥ ʘʜʨʝʩ Addrs 16-ʙʠʪʦʚ ʘʜʨʝʩ ʚ 
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ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ, 

0000h ÷ FFFFh 

ER 

ʈʘʟʰʠʨʝʥʘ 

ʨʝʛʠʩʪʨʦʚʘ 

ʘʜʨʝʩʘʮʠʷ 

Reg 

12-ʙʠʪʦʚ ʘʜʨʝʩ ʚ 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ, 

000h ÷ FFFh 

Rn 

Rn (n = 0 õ 15) ʝ 

ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ 

(ʧʨʠ Escaped-

ʘʜʨʝʩʘʮʠʷ) 

IM  ɼʘʥʥʠ #Data 
8-ʙʠʪʦʚʠ ʜʘʥʥʠ,  

00h ÷ FFh 

Ir  

ʂʦʩʚʝʥʘ 

ʘʜʨʝʩʘʮʠʷ 

(ʨʘʙʦʪʝʥ 

ʨʝʛʠʩʪʲʨ) 

@Rn 
Rn (n = 0 õ 15) ʝ 

ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ 

IR 

ʂʦʩʚʝʥʘ 

ʘʜʨʝʩʘʮʠʷ 

(ʨʝʛʠʩʪʲʨ) 

@Reg 

 

Reg e 8-ʙʠʪʦʚ ʘʜʨʝʩ 

ʥʘ ʨʝʛʠʩʪʲʨ ʦʪ 

ʪʝʢʫʱʘʪʘ ʩʪʨʘʥʠʮʘ, 

00h ÷ FFh 

@Rn 

Rn (n = 0 õ 15) ʝ 

ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ 

(ʧʨʠ Escaped-

ʘʜʨʝʩʘʮʠʷ) 

Irr  

ʂʦʩʚʝʥʘ 

ʘʜʨʝʩʘʮʠʷ 

(ʜʚʦʡʢʘ 

ʨʘʙʦʪʥʠ 

ʨʝʛʠʩʪʨʠ) 

@RRp 

RRp ʝ ʩʪʘʨʰʠʷ ʙʘʡʪ 

ʥʘ ʜʚʦʡʢʘ ʨʘʙʦʪʥʠ 

ʨʝʛʠʩʪʨʠ, 

p = 0, 2, 4,é,14 

IRR 

ʂʦʩʚʝʥʘ 

ʘʜʨʝʩʘʮʠʷ 

(ʜʚʦʡʢʘ 

ʨʝʛʠʩʪʨʠ) 

@Reg 

Reg e 8-ʙʠʪʦʚ ʘʜʨʝʩ 

ʥʘ ʩʪʘʨʰʠʷ ʙʘʡʪ ʥʘ 

ʜʚʦʡʢʘ ʨʝʛʠʩʪʨʠ ʦʪ 

ʪʝʢʫʱʘʪʘ ʩʪʨʘʥʠʮʘ, 

00h õ Fɽh 

@Rn 

Rn (n = 0 õ 15) ʝ 

ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ 

(ʧʨʠ Escaped-

ʘʜʨʝʩʘʮʠʷ) 

p ʇʦʣʷʨʥʦʩʪ p 

p ʝ ʝʜʥʦʙʠʪʦʚʘ 

ʜʚʦʠʯʥʘ ʩʪʦʡʥʦʩʪ,  

0 ʠʣʠ 1 
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r  
ʈʘʙʦʪʝʥ 

ʨʝʛʠʩʪʲʨ 
Rn 

Rn (n = 0 õ 15) ʝ 

ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ 

R ʈʝʛʠʩʪʲʨ 

Reg 

Reg e 8-ʙʠʪʦʚ ʘʜʨʝʩ 

ʥʘ ʨʝʛʠʩʪʲʨ ʦʪ 

ʪʝʢʫʱʘʪʘ ʩʪʨʘʥʠʮʘ, 

00h ÷ FFh 

Rn 

Rn (n = 0 õ 15) ʝ 

ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ 

(ʧʨʠ Escaped-

ʘʜʨʝʩʘʮʠʷ) 

RA 
ʆʪʥʦʩʠʪʝʣʥʘ 

ʘʜʨʝʩʘʮʠʷ 
X 

ʀʥʜʝʢʩ ʚ ʦʙʭʚʘʪʘ 

 -128 õ +127, ʢʦʡʪʦ ʝ 

ʦʪʤʝʩʪʚʘʥʝ ʦʪʥʦʩʥʦ 

ʘʜʨʝʩʘ ʥʘ ʩʣʝʜʚʘʱʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ 

rr  
ɼʚʦʡʢʘ ʨʘʙʦʪʥʠ 

ʨʝʛʠʩʪʨʠ 
RRp 

RRp ʝ ʩʪʘʨʰʠʷ ʙʘʡʪ 

ʥʘ ʜʚʦʡʢʘ ʨʘʙʦʪʥʠ 

ʨʝʛʠʩʪʨʠ, 

p = 0, 2, 4,é,14 

RR 
ɼʚʦʡʢʘ 

ʨʝʛʠʩʪʨʠ 

Reg 

Reg e 8-ʙʠʪʦʚ ʘʜʨʝʩ 

ʥʘ ʩʪʘʨʰʠʷ ʙʘʡʪ ʥʘ 

ʜʚʦʡʢʘ ʨʝʛʠʩʪʨʠ ʦʪ 

ʪʝʢʫʱʘʪʘ ʩʪʨʘʥʠʮʘ, 

00h ÷ FEh 

RRp 

RRp ʝ ʩʪʘʨʰʠʷ ʙʘʡʪ 

ʥʘ ʜʚʦʡʢʘ ʨʘʙʦʪʥʠ 

ʨʝʛʠʩʪʨʠ, 

p = 0, 2, 4,é,14 

(ʧʨʠ Escaped-

ʘʜʨʝʩʘʮʠʷ) 

Vector ɺʝʢʪʦʨʝʥ ʘʜʨʝʩ #Vector 00h ÷ FFh 

X ʀʥʜʝʢʩ #Index 

ʈʝʛʠʩʪʲʨ ʠʣʠ ʜʚʦʡʢʘ 

ʨʝʛʠʩʪʨʠ, ʢʦʡʪʦ ʩʝ 

ʠʥʜʝʢʩʠʨʘʪ ʩʲʩ 

ʟʥʘʢʦʚʘ ʩʪʦʡʥʦʩʪ -128 

÷ +127 

 

ʊʘʙʣ. 32 ʆʙʦʟʥʘʯʝʥʠʷ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʠʥʩʪʨʫʢʮʠʠʪʝ 

 

ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ ʚ ʨʝʟʶʤʝ ʚʩʠʯʢʠ ʠʥʩʪʨʫʢʮʠʠ, 
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ʧʦʜʜʲʨʞʘʥʠ ʦʪ ʧʨʦʮʝʩʦʨʘ eZ8. ʅʘ ʪʦʟʠ ʝʪʘʧ ʤʦʞʝ ʩʘʤʦ ʜʘ 

ʧʨʝʛʣʝʜʘʪʝ ʠʥʩʪʨʫʢʮʠʠʪʝ ʠ ʜʘ ʩʝ ʦʧʠʪʘʪʝ ʜʘ ʨʘʟʙʝʨʝʪʝ 

ʜʦʢʦʣʢʦʪʦ ʫʩʧʝʝʪʝ ʢʘʢʚʦ ʧʨʘʚʠ ʚʩʷʢʘ ʦʪ ʪʷʭ. ʀʥʩʪʨʫʢʮʠʠʪʝ 

ʩʘ ʦʧʠʩʘʥʠ ʧʦʜʨʦʙʥʦ ʚ ʩʣʝʜʚʘʱʘʪʘ ʛʣʘʚʘ. ʆʙʲʨʥʝʪʝ 

ʚʥʠʤʘʥʠʝ, ʯʝ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʢʦʣʦʥʠ ʩʲʜʲʨʞʘʪ ʙʨʦʷ ʥʘ 

ʪʘʢʪʦʚʠʪʝ ʩʠʛʥʘʣʠ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʦʪ ʧʘʤʝʪʪʘ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʡ. 

 
*  - ʦʟʥʘʯʘʚʘ, ʯʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʬʣʘʛʘ ʟʘʚʠʩʠ ʦʪ ʨʝʟʫʣʪʘʪʘ ʦʪ ʦʧʝʨʘʮʠʷʪʘ 

- - ʦʟʥʘʯʘʚʘ, ʯʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʬʣʘʛʘ ʥʝ ʟʘʚʠʩʠ ʦʪ ʨʝʟʫʣʪʘʪʘ ʦʪ ʦʧʝʨʘʮʠʷʪʘ 

x - ʦʟʥʘʯʘʚʘ, ʯʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʬʣʘʛʘ e ʥʝʜʝʬʠʥʠʨʘʥʘ 

ʘʩʝʤʙʣʝʨʥʘ 

ʠʥʩʪʨʫʢʮʠʷ 
ʦʧʝʨʘʮʠʷ 

ɸʜʨʝʩʥʠ 

ʨʝʞʠʤʠ C Z S V D H ʠʟʚ ʠʟʧ 

dst src 

ADC dst, src dst Ŷ dst + src + C 

r r 

*  *  *  *  0 *  

2 3 

r Ir 2 4 

R R 3 3 

R IR 3 4 

R IM  3 3 

IR IM  3 4 

ADCX dst, src dst Ŷ dst + src + C 
ER ER 

* *  *  *  0 *  
4 3 

ER IM  4 3 

ADD dst, src dst Ŷ dst + src 

r r 

*  *  *  *  0 *  

2 3 

r Ir 2 4 

R R 3 3 

R IR 3 4 

R IM  3 3 

IR IM  3 4 

ADDX dst, src dst Ŷ dst + src 
ER ER 

* *  *  *  0 *  
4 3 

ER IM  4 3 

AND dst, src dst Ŷ dst AND src 

r r 

- *  *  0 - - 

2 3 

r Ir 2 4 

R R 3 3 

R IR 3 4 

R IM  3 3 

IR IM  3 4 

ANDX dst, src dst Ŷ dst AND src 
ER ER 

- *  *  0 - - 
4 3 

ER IM  4 3 

ATM  

ɹʣʦʢʠʨʘ ʚʩʠʯʢʠ 

ʧʨʝʢʲʩʚʘʥʠʷ ʠ DMA 
ʟʘʷʚʢʠ ʧʦ ʚʨʝʤʝ ʥʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʩʣʝʜʚʘʱʠʪʝ 3 ʠʥʩʪʨʫʢʮʠʠ 

  - - - - - - 1 2 

BCLR bit, dst dst[bit] Ŷ 0 r  - - - - - - 2 2 

BIT p, bit, dst dst[bit] Ŷ p r  - - - - - - 2 2 

BRK ʉʪʦʧ ʦʪ ʜʝʙʲʛʝʨʘ   - - - - - - 1 2 

BSET bit, dst dst[bit] Ŷ 1 r  - - - - - - 2 2 

BSWAP dst dst[7:0] Ŷ dst[0:7] R  x *  *  0 - - 2 2 

BTJ p, bit, src, dst 

ɸʢʦ src[bit] = p 

PC Ŷ PC + X, 
X = dst ï PC = -128 ÷ + 

127 

 r 

- - - - - - 

3 3 

 Ir 3 4 

BTJNZ bit, src, dst ɸʢʦ src[bit] = 1  r - - - - - - 3 3 
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PC Ŷ PC + X, 

X = dst ï PC = -128 ÷ + 

127 

 Ir 3 4 

BTJZ bit, src, dst 

ɸʢʦ src[bit] = 0 

PC Ŷ PC + X, 

X = dst ï PC = -128 ÷ + 
127 

 r 

- - - - - - 

3 3 

 Ir 3 4 

CALL dst  

SP Ŷ SP ï 2 

@SP Ŷ PC 
PC Ŷ dst 

IRR  
- - - - - - 

2 6 

DA  3 3 

CCF C Ŷ ~C   *  - - - - - 1 2 

CLR dst dst Ŷ 00h 
R  

- - - - - - 
2 2 

IR  2 3 

COM dst dst Ŷ ~dst 
R  

- *  *  0 - - 
2 2 

IR  2 3 

CP dst, src dst ï src 

r r 

*  *  *  *  - - 

2 3 

r Ir 2 4 

R R 3 3 

R IR 3 4 

R IM  3 3 

IR IM  3 4 

CPC dst, src dst ï src ï C 

r r 

*  *  *  *  - - 

3 3 

r Ir 3 4 

R R 4 3 

R IR 4 4 

R IM  4 3 

IR IM  4 4 

CPCX dst, src dst ï src ï C 
ER ER 

* *  *  *  - - 
5 3 

ER IM  5 3 

CPX dst, src dst ï src 
ER ER 

* *  *  *  - - 
4 3 

ER IM  4 3 

DA dst dst Ŷ DecAdjust (dst) 
R  

*  *  *  x - - 
2 2 

IR  2 3 

DEC dst dst Ŷ dst ï 1 
R  

- *  *  *  - - 
2 2 

IR  2 3 

DECW dst dst Ŷ dst ï 1 
RR  

- *  *  *  - - 
2 5 

IRR  2 6 

DI IRQCTL[7] Ŷ 0   - - - - - - 1 2 

DJNZ dst, RA 

dst Ŷ dst ï 1 

ɸʢʦ dst Í 0 
PC Ŷ PC + X, 

X = RA ï PC = -128 ÷ + 

127 

r  - - - - - - 2 
Z/NZ 

3/4 

EI IRQCTL[7] Ŷ 1   - - - - - - 1 2 

HALT  ɺʣʠʟʘʥʝ ʚ HALT-ʨʝʞʠʤ   - - - - - - 1 2 

INC dst dst Ŷ dst + 1 

R  

- *  *  - - - 

2 2 

IR  2 3 

r  1 2 

INCW dst dst Ŷ dst + 1 
RR  

- *  *  - - - 
2 5 

IRR  2 6 

IRET  

FLAGS Ŷ @SP 

SP Ŷ SP + 1 
PC Ŷ @SP 

SP Ŷ SP + 2 

IRQCTL[7] Ŷ 1 

  *  *  *  *  *  *  1 5 

JP dst PC Ŷ dst 
DA  

- - - - - - 
3 2 

IRR  2 3 

JP cc, dst 
ɸʢʦ cc ʝ ʀʉʊʀʅɸ 

PC Ŷ dst 
DA  - - - - - - 3 2 

JR dst PC Ŷ PC + X, DA  - - - - - - 2 2 
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X = dst ï PC = -128 ÷ + 

127 

JR  cc, dst 

ɸʢʦ cc ʝ ʀʉʊʀʅɸ 
PC Ŷ PC + X, 

X = dst ï PC = -128 ÷ + 

127 

DA  - - - - - - 2 2 

LD dst, src dst Ŷ  src 

r IM  

- - - - - - 

2 2 

r X(r) 3 3 

X(r) r 3 4 

r Ir 2 3 

R R 3 2 

R IR 3 3 

R IM  3 2 

IR IM  3 3 

Ir r 2 3 

IR R 3 3 

LDC dst, src dst Ŷ  src 

r Irr 

- - - - - - 

2 5 

Ir Irr 2 9 

Irr r 2 5 

LDCI dst, src 

dst Ŷ  src 

Rn Ŷ  Rn + 1 

RRn Ŷ  RRn + 1 

r Irr 
- - - - - - 

2 9 

Irr r 2 9 

LDE dst, src dst Ŷ  src 
r Irr 

- - - - - - 
2 5 

Irr r 2 5 

LDEI dst, src 

dst Ŷ  src 

Rn Ŷ  Rn + 1 

RRn Ŷ  RRn + 1 

Ir Irr 
- - - - - - 

2 9 

Irr Ir 2 9 

LDWX dst, src dst Ŷ  src ER ER - - - - - - 5 4 

LDX dst, src dst Ŷ  src 

r ER 

- - - - - - 

3 2 

Ir ER 3 3 

R IRR 3 4 

IR IRR 3 5 

r X(rr) 3 4 

X(rr) r 3 4 

ER r 3 2 

ER Ir 3 3 

IRR R 3 4 

IRR IR 3 5 

ER ER 4 2 

ER IM  4 2 

LEA dst, X(src) 
dst Ŷ  src + X 
X = -128 ÷ +127 

r X(r) 
- - - - - - 

3 3 

rr X(rr) 3 5 

MULT dst  
dst[15:0] Ŷ  

dst[15:8]*dst[7:0] 
RR  - - - - - - 2 8 

NOP    - - - - - - 1 2 

OR dst, src dst Ŷ  dst OR src 

r r 

- *  *  0 - - 

2 3 

r Ir 2 4 

R R 3 3 

R IR 3 4 

R IM  3 3 

IR IM  3 4 

ORX dst, src dst Ŷ  dst OR src 
ER ER 

- *  *  0 - - 
4 3 

ER IM  4 3 

POP dst 
dst Ŷ  @SP 

SP Ŷ  SP + 1 

R  
- - - - - - 

2 2 

IR  2 3 

POPX dst 
dst Ŷ  @SP 
SP Ŷ  SP + 1 

ER  - - - - - - 3 2 

PUSH src 
SP Ŷ  SP - 1 

@SP Ŷ src 

 r 

- - - - - - 

2 2 

 IR 2 3 

 IM  3 2 
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PUSHX src 
SP Ŷ  SP ï 1 

@SP Ŷ  src 
 ER - - - - - - 3 2 

RCF C Ŷ  0   0 - - - - - 1 2 

RET 
PC Ŷ  @SP 

SP Ŷ  SP + 2 
  - - - - - - 1 4 

RL dst 
 

R  
*  *  *  *  - - 

2 2 

IR  2 3 

RLC dst 
 

R  
*  *  *  *  - - 

2 2 

IR  2 3 

RR dst 
 

R  
*  *  *  *  - - 

2 2 

IR  2 3 

RRC dst 
 

R  
*  *  *  *  - - 

2 2 

IR  2 3 

SBC dst, src dst Ŷ dst ï src ï C 

r r 

*  *  *  *  1 *  

2 3 

r Ir 2 4 

R R 3 3 

R IR 3 4 

R IM  3 3 

IR IM  3 4 

SBCX dst, src dst Ŷ dst ï src ï C 
ER ER 

* *  *  *  1 *  
4 3 

ER IM  4 3 

SCF  C Ŷ 1   1 - - - - - 1 2 

SRA dst 
 

R  
*  *  *  0 - - 

2 2 

IR  2 3 

SRL dst 
 

R  
*  *  0 *  - - 

3 2 

IR  3 3 

SRP src RP Ŷ src  IM  - - - - - - 2 2 

STOP ɺʣʠʟʘʥʝ ʚ STOP-ʨʝʞʠʤ   - - - - - - 1 2 

SUB dst, src dst Ŷ dst ï src 

r r 

*  *  *  *  1 *  

2 3 

r Ir 2 4 

R R 3 3 

R IR 3 4 

R IM  3 3 

IR IM  3 4 

SUBX dst, src dst Ŷ dst ï src 
ER ER 

* *  *  *  1 *  
4 3 

ER IM  4 3 

SWAP dst dst[7:4] ź dst[4:0] 
R  

x *  *  x - - 
2 2 

IR  2 3 

TCM dst, src (NOT dst) AND src 

r r 

- *  *  0 - - 

2 3 

r Ir 2 4 

R R 3 3 

R IR 3 4 

R IM  3 3 

IR IM  3 4 
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TCMX dst, src (NOT dst) AND src 
ER ER 

- *  *  0 - - 
4 3 

ER IM  4 3 

TM dst, src dst AND src 

r r 

- *  *  0 - - 

2 3 

r Ir 2 4 

R R 3 3 

R IR 3 4 

R IM  3 3 

IR IM  3 4 

TMX dst, src dst AND src 
ER ER 

- *  *  0 - - 
4 3 

ER IM  4 3 

TRAP Vector 

SP Ŷ SP ï 2 

@SP Ŷ PC 

SP Ŷ SP ï 1 

@SP Ŷ FLAGS 

PC Ŷ @Vector 

 
#Vect

or 
- - - - - - 2 6 

WDT 
ʈʝʩʪʘʨʪʠʨʘʥʝ ʥʘ WDT-
ʪʘʡʤʝʨʘ 

  - - - - - - 1 2 

XOR dst, src dst  Ŷ dst XOR src 

r r 

- *  *  0 - - 

2 3 

r Ir 2 4 

R R 3 3 

R IR 3 4 

R IM  3 3 

IR IM  3 4 

XORX dst, src dst  Ŷ dst XOR src 
ER ER 

- *  *  0 - - 
4 3 

ER IM  4 3 

 

ʊʘʙʣ. 33 ʉʧʠʩʲʢ ʩ ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʧʨʦʮʝʩʦʨʘ eZ8 
 

ʅʘʡ-ʜʦʙʨʝ ʱʝ ʥʘʫʯʠʪʝ ʠʥʩʪʨʫʢʮʠʠʪʝ ʢʘʪʦ ʛʠ ʧʨʦʙʚʘʪʝ ʢʘʢ 

ʨʘʙʦʪʷʪ ʥʘ ʧʨʘʢʪʠʢʘ. ɿʘʪʦʚʘ ɺʠ ʧʨʝʧʦʨʲʯʚʘʤ ʜʘ ʧʨʝʩʢʦʯʠʪʝ 

ʩʣʝʜʚʘʱʠʪʝ ʜʚʝ ʛʣʘʚʠ ʠ ʜʘ ʧʨʦʯʝʪʝʪʝ ʛʣʘʚʘ 24 ʈʘʟʚʦʡʥʘ 

ʩʨʝʜʘ Zilog Developer Studio II. ɺ ʥʝʷ ʱʝ ɺʠ ʧʦʢʘʞʘ ʢʘʢ ʜʘ ʩʠ 

ʩʲʟʜʘʜʝʪʝ ʧʨʦʝʢʪ ʠ ʱʝ ɺʠ ʟʘʧʦʟʥʘʷ ʩ ʦʩʥʦʚʥʠʪʝ ʤʝʥʶʪʘ ʠ 

ʧʨʦʟʦʨʮʠ. ʉʣʝʜ ʪʦʚʘ ʩʝ ʚʲʨʥʝʪʝ ʦʪʥʦʚʦ ʢʲʤ ʧʨʦʧʫʩʥʘʪʠʪʝ 

ʛʣʘʚʠ ʠ ʠʟʧʦʣʟʚʘʡʪʝ ʥʘʫʯʝʥʦʪʦ, ʟʘ ʜʘ ʪʝʩʪʚʘʪʝ ʠʥʩʪʨʫʢʮʠʠʪʝ, 

ʠʟʧʦʣʟʚʘʡʢʠ ʩʠʤʫʣʘʪʦʨʘ ʥʘ ʩʨʝʜʘʪʘ Zilog Developer Studio II. 

 

ʇʨʝʧʦʨʲʯʚʘʤ ɺʠ ʜʘ ʩʠ ʨʘʟʧʝʯʘʪʘʪʝ ʊʘʙʣ.31, 32 ʠ 33, ʟʘ ʜʘ ʩʘ 

ɺʠ ʧʦʜ ʨʲʢʘ, ʪʲʡ ʢʘʪʦ ʯʝʩʪʦ ʱʝ ʩʝ ʥʘʣʘʛʘ ʜʘ ʩʝ ʦʙʨʲʱʘʪʝ ʢʲʤ 

ʪʷʭ, ʜʦʢʘʪʦ ʩʚʠʢʥʝʪʝ ʩ ʠʥʩʪʨʫʢʮʠʠʪʝ. 
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22 ʆʧʠʩʘʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ eZ8 

 

ʇʨʝʜʠ ʜʘ ʧʨʝʤʠʥʘ ʢʲʤ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ ʱʝ ʩʝ 

ʦʧʠʪʘʤ ʜʘ ɺʠ ʦʙʷʩʥʷ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ Escaped-ʘʜʨʝʩʘʮʠʷʪʘ. 

ʉʧʦʤʥʝʪʝ ʩʠ, ʯʝ ʢʦʛʘʪʦ ʠʟʧʦʣʟʚʘʪʝ 8-ʙʠʪʦʚʠ ʨʝʛʠʩʪʨʦʚʠ 

ʘʜʨʝʩʠ ɽx (ʭ = 0õF) ʠʣʠ 12-ʙʠʪʦʚʠ ʨʝʛʠʩʪʨʦʚʠ ʘʜʨʝʩʠ ɽɽx (ʭ 

= 0õF), ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʪʦʟʠ ʘʜʨʝʩ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ 

ʨʝʛʠʩʪʲʨ (R0, R1, é, R15). ɺʤʝʩʪʦ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʪʝʟʠ ʘʜʨʝʩʠ 

ʚ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ 8- ʠʣʠ 12-ʙʠʪʦʚʠ ʨʝʛʠʩʪʨʦʚʠ 

ʘʜʨʝʩʠ, ɺʠʝ ʤʦʞʝ ʜʠʨʝʢʪʥʦ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʠʤʝʥʘʪʘ ʥʘ 

ʨʘʙʦʪʥʠʪʝ ʨʝʛʠʩʪʨʠ, ʪ.ʝ. . ʚʤʝʩʪʦ ʘʜʨʝʩ E0 ʤʦʞʝ ʜʘ 

ʠʟʧʦʣʟʚʘʪʝ R0, ʠʣʠ ʚʤʝʩʪʦ ʘʜʨʝʩ ɽɽ0 ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ R0. 

ɸʩʝʤʙʣʝʨʲʪ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʤʝʥʷ ʠʤʝʪʦ ʥʘ ʨʘʙʦʪʥʠʷ 

ʨʝʛʠʩʪʲʨ ʩʲʩ ʩʲʦʪʚʝʪʥʠʷ ʘʜʨʝʩ. ʑʝ ʠʣʶʩʪʨʠʨʘʤ ʦʧʠʩʘʥʦʪʦ ʩ 

ʥʘ ʙʘʟʘʪʘ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ ADD  R, R. ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ 

ʩʫʤʠʨʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʝʛʠʩʪʨʠʪʝ, ʫʢʘʟʘʥʠ ʢʘʪʦ ʦʧʝʨʘʥʜʠ. 

ʈʝʛʠʩʪʨʠʪʝ ʠʟʧʦʣʟʚʘʪ 8-ʙʠʪʦʚʘ ʨʝʛʠʩʪʨʦʚʘ ʘʜʨʝʩʘʮʠʷ (R).  

 

ADD ɽ0h, 12h ;ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʨʝʛʠʩʪʲʨ 12h ʩʝ ʜʦʙʘʚʷ ʢʲʤ 

       ;ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R0 

       ;(ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) ʠ ʨʝʟʫʣʪʘʪʲʪ  

       ;ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ R0. 

 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʝ ʝʢʚʠʚʘʣʝʥʪʥʘ ʥʘ ʩʣʝʜʥʦʪʦ: 

 

ADD R0, 12h ;ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʨʝʛʠʩʪʲʨ 12h ʩʝ ʜʦʙʘʚʷ ʢʲʤ 

     ;ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R0 

     ;(ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) ʠ ʨʝʟʫʣʪʘʪʲʪ  

     ;ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ R0. 

 

ʉʲʱʦʪʦ ʧʨʘʚʠʣʦ ʝ ʚʘʣʠʜʥʦ ʠ ʟʘ ʠʥʩʪʨʫʢʮʠʠ, ʠʟʧʦʣʟʚʘʱʠ 12- 

ʙʠʪʦʚʠ ʨʝʛʠʩʪʨʦʚʠ ʘʜʨʝʩʠ. ʅʘʧʨʠʤʝʨ ʩʣʝʜʥʠʪʝ ʜʚʝ 

ʠʥʩʪʨʫʢʮʠʠ ʩʘ ʝʢʚʠʚʘʣʝʥʪʥʠ. 

 

ADCX EE4h, B12h  å ADCX R4    , B12h 
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ADC 

 

ʉʠʥʪʘʢʩʠʩ 

 ADC  dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst + src + C 

 

ʆʧʠʩʘʥʠʝ 

ʉʲʙʠʨʘʥʝ ʩ ʧʨʝʥʦʩ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ src ʠ 

ʬʣʘʛʘ C ʩʝ ʜʦʙʘʚʷ ʢʲʤ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ dst, ʠ 

ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʦʧʝʨʘʥʜʘ dst. ʉʲʙʠʨʘʥʝʪʦ ʩʝ 

ʠʟʚʲʨʰʚʘ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ. 

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʧʨʝʥʦʩ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʦʪʨʠʮʘʪʝʣʝʥ, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D 0 

 H 1 ʘʢʦ ʠʤʘ ʧʨʝʥʦʩ ʦʪ ʙʠʪ 3, ʠʥʘʯʝ ʝ 0 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

ADC r1 r2 12h { r1, r2}  - - 

ADC r1 @r2 13h { r1, r2}  - - 

ADC R1 R2 14h R2 R1 - 

ADC R1 @R2 15h R2 R1 - 

ADC R1 IM 16h R1 IM - 

ADC @R1 IM 17h R1 IM  

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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ADC R3, R11 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h, ʬʣʘʛ C ʝ 

1 ʠ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R11 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 37h ʚ R3 ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ C, 

Z, S, V, D ʠ H. 

 

ʇʨʠʤʝʨ: 

 

ADC R15, @R10 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R15 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h, ʬʣʘʛ C ʝ 

0 ʠ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R10 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h, ʠ 

ʨʝʛʠʩʪʲʨ 20h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 11h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 27h ʚ R15 ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S, V, D 

ʠ H. 

 

ʇʨʠʤʝʨ: 

 

ADC 34h, 12h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 34h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Eh, ʬʣʘʛ C ʝ 1 ʠ 

ʨʝʛʠʩʪʲʨ 12h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 4Ah ʚ ʨʝʛʠʩʪʲʨ 34h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ H ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S, V ʠ D. 

 

ʇʨʠʤʝʨ: 

 

ADC E4h, 12h 

 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʜʨʝʩ ɽ4h ʘʢʪʠʚʠʨʘ Escaped-ʘʜʨʝʩʘʮʠʷ, ʪ.ʝ. 

. ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

ɺ ʥʘʰʠʷ ʩʣʫʯʘʡ ʪʦʚʘ ʝ R4. ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R4 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Eh, ʬʣʘʛ C ʝ 1 ʠ ʨʝʛʠʩʪʲʨ 12h ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 4Ah ʚ 

R4, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ H ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S, V ʠ D. 
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ʇʨʠʤʝʨ: 

 

ADC 4Bh, @R3 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 4Bh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 82h, ʬʣʘʛ C ʝ 1 ʠ 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R3 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 10h, ʠ ʨʝʛʠʩʪʲʨ 10h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

01h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 84h ʚ ʨʝʛʠʩʪʲʨ 

4Bh, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, V, D ʠ H. 

 

ʇʨʠʤʝʨ: 

 

ADC 6Ch, #03h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 6Ch ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Ah, ʬʣʘʛ C ʝ 0, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 2Dh ʚ ʨʝʛʠʩʪʲʨ 6Ch, ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ C, Z, S, V, D ʠ H. 

 

ʇʨʠʤʝʨ: 

 

ADC @D4h, #02h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ D4h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 55h ʠ ʨʝʛʠʩʪʲʨ 55h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 4Ch, ʠ ʬʣʘʛ C ʝ 1, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 4Fh ʚ ʨʝʛʠʩʪʲʨ 55h ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, 

Z, S, V, D ʠ H. 
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ADCX 

 

ʉʠʥʪʘʢʩʠʩ 

 ADCX  dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst + src + C 

 

ʆʧʠʩʘʥʠʝ 

ʉʲʙʠʨʘʥʝ ʩ ʧʨʝʥʦʩ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ src ʠ 

ʬʣʘʛʘ C ʩʝ ʜʦʙʘʚʷ ʢʲʤ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ dst, ʠ 

ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʦʧʝʨʘʥʜʘ dst. ʉʲʙʠʨʘʥʝʪʦ ʩʝ 

ʠʟʚʲʨʰʚʘ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ. ʆʧʝʨʘʥʜʠʪʝ dst ʠ src 

ʠʟʧʦʣʟʚʘʪ ʨʘʟʰʠʨʝʥʘ (12 ʙʠʪʦʚʘ) ʘʜʨʝʩʘʮʠʷ ʟʘ ʜʦʩʪʲʧ 

ʜʦ ʚʩʝʢʠ ʨʝʛʠʩʪʲʨ ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʧʨʝʥʦʩ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʦʪʨʠʮʘʪʝʣʝʥ, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D 0 

 H 1 ʘʢʦ ʠʤʘ ʧʨʝʥʦʩ ʦʪ ʙʠʪ 3, ʠʥʘʯʝ ʝ 0 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

ADCX ER1 ER2 18h ER2[11:4] 
{  ER2[4:3],  

ER1[11:8]} 
ER1[7:0] 

ADCX ER IM 19h src 
{0h, 

 ER1[11:8]} 
ER1[7:0] 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

ADCX 634h, B12h 
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ɸʢʦ ʨʝʛʠʩʪʲʨ 634h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Eh, ʬʣʘʛ C ʝ 1 ʠ 

ʨʝʛʠʩʪʲʨ B12h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 4Ah ʚ ʨʝʛʠʩʪʲʨ 634h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ H ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S, V ʠ D. 

 

ʇʨʠʤʝʨ: 

 

ADCX EE4h, B12h 

 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʜʨʝʩ Eɽ4h ʘʢʪʠʚʠʨʘ Escaped-ʘʜʨʝʩʘʮʠʷ, 

ʪ.ʝ. . ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

ɺ ʥʘʰʠʷ ʩʣʫʯʘʡ ʪʦʚʘ ʝ R4. ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R4 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Eh, ʬʣʘʛ C ʝ 1 ʠ ʨʝʛʠʩʪʲʨ B12h ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 4Ah ʚ 

R4, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ H ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ C, Z, S, V ʠ D. 

 

ʇʨʠʤʝʨ: 

 

ADCX 46Ch, #03h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 46Ch ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Ah ʠ ʬʣʘʛ C ʝ 0, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 2Dh ʚ ʨʝʛʠʩʪʲʨ 46Ch ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S, V, D ʠ H. 
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ADD 

 

ʉʠʥʪʘʢʩʠʩ 

 ADD dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst + src 

 

ʆʧʠʩʘʥʠʝ 

ʉʲʙʠʨʘʥʝ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ src ʩʝ ʜʦʙʘʚʷ ʢʲʤ  

 ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ dst ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ 

ʦʧʝʨʘʥʜʘ dst. ʉʲʙʠʨʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʚ ʜʦʧʲʣʥʠʪʝʣʝʥ 

ʢʦʜ. 

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʧʨʝʥʦʩ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʦʪʨʠʮʘʪʝʣʝʥ, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D 0 

 H 1 ʘʢʦ ʠʤʘ ʧʨʝʥʦʩ ʦʪ ʙʠʪ 3, ʠʥʘʯʝ ʝ 0 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

ADD r1 r2 02h (r1, r2) - - 

ADD r1 @r2 03h (r1, r2) - - 

ADD R1 R2 04h R2 R1 - 

ADD R1 IR 05h R2 R1 - 

ADD R IM 06h R1 IM - 

ADD @R1 IM 07h R1 IM - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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ADD R3, R11 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h ʠ 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R11 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 36h ʚ R3 ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ C, 

Z, S, V, D ʠ H. 

 

ʇʨʠʤʝʨ: 

 

ADD R15, @R10 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R15 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h ʠ 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R10 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h, ʠ ʨʝʛʠʩʪʲʨ 

20h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 11h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪ 27h ʚ R15 ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ C, Z, S, V, D ʠ H. 

 

ʇʨʠʤʝʨ: 

 

ADD 34h, 12h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 34h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Eh ʠ ʨʝʛʠʩʪʲʨ 12h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 

49h ʚ ʨʝʛʠʩʪʲʨ 34h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ H ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ C, 

Z, S, V ʠ D. 

 

ʇʨʠʤʝʨ: 

 

ADD E4h, 12h 

 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʜʨʝʩ ɽ4h ʘʢʪʠʚʠʨʘ Escaped-ʘʜʨʝʩʘʮʠʷ, ʪ.ʝ. 

. ʤʣʘʜʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. ɺ ʥʘʰʠʷ 

ʩʣʫʯʘʡ ʪʦʚʘ ʝ R4. ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R4 ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 2Eh ʠ ʨʝʛʠʩʪʲʨ 12h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1Bh, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 49h ʚ R4, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ H ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ C, Z, S, V ʠ D. 

  

ʇʨʠʤʝʨ: 
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ADD 4Bh, @R3 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 4Bh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 82h, ʠ ʨʘʙʦʪʥʠʷʪ 

ʨʝʛʠʩʪʲʨ R3 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 10h ʠ ʨʝʛʠʩʪʲʨ 10h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 01h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 83h ʚ ʨʝʛʠʩʪʲʨ 4Bh, ʫʩʪʘʥʦʚʷʚʘ 

ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ C, Z,  V, D ʠ H. 

 

ʇʨʠʤʝʨ: 

 

ADD 6Ch, #03h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 6Ch ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Ah, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 2Dh ʚ ʨʝʛʠʩʪʲʨ 6Ch, ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚeʪʝ C, Z, S, V, D ʠ H. 

 

ʇʨʠʤʝʨ: 

 

ADD @D4h, #02h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ D4h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 5Fh ʠ ʨʝʛʠʩʪʲʨ 5Fh 

ʩʜ̡ʲʨʞʘ ʩʪʦʡʥʦʩʪ 4Ch, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 

4Eh ʚ ʨʝʛʠʩʪʲʨ 5Fh ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S, V, D ʠ H. 
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ADDX 

 

ʉʠʥʪʘʢʩʠʩ 

 ADDX dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst + src  

 

ʆʧʠʩʘʥʠʝ 

ʉʲʙʠʨʘʥʝ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ src ʩʝ ʜʦʙʘʚʷ ʢʲʤ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ dst, ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ 

ʚ ʦʧʝʨʘʥʜʘ dst. ʉʲʙʠʨʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʚ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ. ʆʧʝʨʘʥʜʠʪʝ dst ʠ src ʠʟʧʦʣʟʚʘʪ 

ʨʘʟʰʠʨʝʥʘ (12 ʙʠʪʦʚʘ) ʘʜʨʝʩʘʮʠʷ ʟʘ ʜʦʩʪʲʧ ʜʦ ʚʩʝʢʠ 

ʨʝʛʠʩʪʲʨ ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʧʨʝʥʦʩ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʦʪʨʠʮʘʪʝʣʝʥ, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D 0 

 H 1 ʘʢʦ ʠʤʘ ʧʨʝʥʦʩ ʦʪ ʙʠʪ 3, ʠʥʘʯʝ ʝ 0 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

ADDX ER ER 08h ER2[11:4] 
{ ER2[3:0],  

ER1[11:8]} 
ER1[7:0] 

ADDX ER IM 09h IM 
{0h,  

ER1[11:8]} 
ER1[7:0] 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 
 

ʇʨʠʤʝʨ: 

 

ADDX 634h, B12h 
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ɸʢʦ ʨʝʛʠʩʪʲʨ 634h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Eh ʠ ʨʝʛʠʩʪʲʨ B12h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 

49h ʚ ʨʝʛʠʩʪʲʨ 634h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ H ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ 

C, Z, S, V ʠ D. 

 

ʇʨʠʤʝʨ: 

 

ADDX EE4h, B12h 

 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʜʨʝʩ Eɽ4h ʘʢʪʠʚʠʨʘ Escaped-ʘʜʨʝʩʘʮʠʷ, 

ʪ.ʝ. . ʤʣʘʜʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. ɺ 

ʥʘʰʠʷ ʩʣʫʯʘʡ ʪʦʚʘ ʝ R4. ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R4 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Eh ʠ ʨʝʛʠʩʪʲʨ B12h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 49h ʚ R4, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ H ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ C, Z, S, V ʠ D. 

 

ʇʨʠʤʝʨ: 

 

ADDX 46Ch, #03h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 46Ch ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Ah, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 2Dh ʚ ʨʝʛʠʩʪʲʨ 46Ch ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ C, Z, S, V, D ʠ H. 
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AND  

 

ʉʠʥʪʘʢʩʠʩ 

 AND dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst  AND src 

 

ʆʧʠʩʘʥʠʝ 

ʃʦʛʠʯʝʩʢʦ ʀ. ʆʧʝʨʘʥʜʲʪ src ʩʝ AND-ʚʘ ʩ ʦʧʝʨʘʥʜʘ dst 

ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʦʧʝʨʘʥʜʘ dst. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

AND r1 r2 52h (r1, r2) - - 

AND r1 @r2 53h (r1, r2) - - 

AND R1 R1 54h R2 R1 - 

AND R1 @R2 55h R2 R1 - 

AND R1 IM 56h R1 IM - 

AND @R1 IM 57h R1 IM - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

AND R1, R14 

 



  

 

275 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R1 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F9h 

(11111001b) ʠ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R14 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

8Dh (10001101b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 08h 

(00001000b) ʚ R1 ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z, V, ʠ S. 

ʇʨʠʤʝʨ: 

 

AND R4, @R13 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R4 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 38h 

(00111000b), ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R13 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 7Bh  

ʠ ʨʝʛʠʩʪʲʨ 7Bh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 6Ah (01101010b), ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 68h (01101000b) ʚ R4 ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚeʪʝ Z, V ʠ S. 

 

ʇʨʠʤʝʨ: 

 

AND 3Ah, 42h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 3Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F5h (11110101b) ʠ 

ʨʝʛʠʩʪʲʨ 42h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0Ah (00001010b), ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 00h ʚ ʨʝʛʠʩʪʲʨ 3Ah, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ Z ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ V ʠ S. 

 

ʇʨʠʤʝʨ: 

 

AND E4h, 42h 

 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʜʨʝʩ ɽ4h ʘʢʪʠʚʠʨʘ Escaped-ʘʜʨʝʩʘʮʠʷ, ʪ.ʝ. 

. ʤʣʘʜʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. ɺ ʥʘʰʠʷ 

ʩʣʫʯʘʡ ʪʦʚʘ ʝ R4. ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R4 ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ F5h (11110101b) ʠ ʨʝʛʠʩʪʲʨ 42h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

0Ah (00001010b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 00h ʚ 

ʨʝʛʠʩʪʲʨ R4, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ Z ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ V ʠ S. 

  

ʇʨʠʤʝʨ: 

 

AND R5, @45h 
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ɸʢʦ ʨʝʛʠʩʪʲʨ R5 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ F0h (11110000b), ʨʝʛʠʩʪʲʨ 45h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

3Ah ʠ ʨʝʛʠʩʪʲʨ 3Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 7Fh (01111111b), 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 70h ʚ R5 ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚeʪʝ Z, V ʠ S. 

 

ʇʨʠʤʝʨ: 

 

AND 7Ah, #F0h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 7Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F7h (11110111b), 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ F0h ʚ ʨʝʛʠʩʪʲʨ 7Ah, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

AND @R3, #05h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ R3 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 3Eh ʠ ʨʝʛʠʩʪʲʨ 3Eh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ ECh 

(11101100b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 04h 

(00000100b) ʚ ʨʝʛʠʩʪʲʨ 3Eh ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z,V ʠ S. 
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ANDX 

 

ʉʠʥʪʘʢʩʠʩ 

 ANDX dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst  AND src 

 

ʆʧʠʩʘʥʠʝ 

ʃʦʛʠʯʝʩʢʦ ʀ. ʆʧʝʨʘʥʜʲʪ src ʩʝ AND-ʚʘ ʩ ʦʧʝʨʘʥʜʘ dst 

ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʦʧʝʨʘʥʜʘ dst. ʆʧʝʨʘʥʜʠʪʝ 

dst ʠ src ʠʟʧʦʣʟʚʘʪ ʨʘʟʰʠʨʝʥʘ (12 ʙʠʪʦʚʘ) ʘʜʨʝʩʘʮʠʷ ʟʘ 

ʜʦʩʪʲʧ ʜʦ ʚʩʝʢʠ ʨʝʛʠʩʪʲʨ ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

ANDX ER1 ER2 58h ER2 [11:4] 
{  ER2[3:0], 

ER1[11:8]} 
ER1[7:0] 

ANDX ER1 IM 59h src 
{0h,  

ER1 [11:8]} 
ER1[7:0] 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

ANDX 93Ah, 142h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 93Ah ʩʲʜʨ̡ʞʘ ʩʪʦʡʥʦʩʪ F5h (11110101b) ʠ 
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ʨʝʛʠʩʪʲʨ 142h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0Ah (00001010b), ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 00h (00000000b) ʚ ʨʝʛʠʩʪʲʨ 

93Ah, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʘ Z ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ V ʠ S. 

 

ʇʨʠʤʝʨ: 

 

ANDX D7Ah, #F0h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ D7Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F7h (11110111b), 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ F0h (11110000b) ʚ 

ʨʝʛʠʩʪʲʨ D7Ah, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʘ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ 

V. 
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ATM 

 

ʉʠʥʪʘʢʩʠʩ 

 ATM 

 

ʆʧʝʨʘʮʠʷ 

ɹʣʦʢʠʨʘ ʚʩʠʯʢʠ ʧʨʝʢʲʩʚʘʥʠʷ ʠ DMA1 ʟʘʷʚʢʠ ʧʨʝʟ  

ʩʣʝʜʚʘʱʠʪʝ 3 ʠʥʩʪʨʫʢʮʠʠ. 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʧʨʠʥʫʞʜʘʚʘ ʧʨʦʮʝʩʦʨʘ eZ8 ʜʘ  

ʠʟʧʲʣʥʠ ʩʣʝʜʚʘʱʠʪʝ 3 ʠʥʩʪʨʫʢʮʠʠ ʢʘʪʦ ʝʜʥʘ ʦʧʝʨʘʮʠʷ 

(ATM ï atomic (ʥʝʜʝʣʠʤ)). ʇʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ 

ʥʘ ʪʝʟʠ ʠʥʩʪʨʫʢʮʠʠ ʚʩʠʯʢʠ ʧʨʝʢʲʩʚʘʥʠʷ ʠ DMA ʟʘʷʚʢʠ 

ʩʘ ʙʣʦʢʠʨʘʥʠ   

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

ATM - - 2Fh - - - 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: DMA ( Direct Memory Access) ʝ ʤʝʪʦʜ ʥʘ ʪʨʘʥʩʬʝʨ ʥʘ 

ʜʘʥʥʠ ʦʪ RAM-ʧʘʤʝʪʪʘ ʜʦ ʜʨʫʛʘ ʯʘʩʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʠ ʦʙʨʘʪʥʦ, 

ʙʝʟ ʫʯʘʩʪʠʝʪʦ ʥʘ ʧʨʦʮʝʩʦʨʘ. ʊʦʟʠ ʧʨʦʮʝʩ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʦʪ DMA-

ʢʦʥʪʨʦʣʝʨ. ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʦʪ ʩʝʨʠʷʪʘ Z8Encore!ZF803A ʥʷʤʘʪ 

DMA-ʢʦʥʪʨʦʣʝʨ. 

_____________________________________________________________ 
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BCLR 

 

ʉʠʥʪʘʢʩʠʩ 

 BCLR bit, dst 

 

ʆʧʝʨʘʮʠʷ 

dst[bit] Ŷ 0 

 

ʆʧʠʩʘʥʠʝ 

ʅʫʣʠʨʘ ʙʠʪ ʥʘ ʦʧʝʨʘʥʜʘ dst.   

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ ʙʠʪ dst ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

BCLR bit r1 E2h {0b, bit, r1}  - - 

 

ʇʨʠʤʝʨ: 

 

BCLR 4, R7 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 38h 

(00111000b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʥʫʣʠʨʘ ʙʠʪ 4 ʠ ʩʪʦʡʥʦʩʪʪʘ 

ʚ R7 ʩʪʘʚʘ 28h (00101000b). 
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BIT 

 

ʉʠʥʪʘʢʩʠʩ 

 BIT p,bit, dst 

 

ʆʧʝʨʘʮʠʷ 

dst[bit] Ŷ p 

 

ʆʧʠʩʘʥʠʝ 

ʅʫʣʠʨʘ/ʋʩʪʘʥʦʚʷʚʘ ʙʠʪ ʥʘ ʦʧʝʨʘʥʜʘ dst.   

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ ʧʦʣʷʨʥʦʩʪ ʙʠʪ dst ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

BIT p bit r1 E2h {p, bit, r1}  - - 

 

ʇʨʠʤʝʨ: 

 

BIT 0,4, R7 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 38h 

(00111000b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʥʫʣʠʨʘ ʙʠʪ 4 ʠ ʩʪʦʡʥʦʩʪʪʘ 

ʚ R7 ʩʪʘʚʘ 28h (00101000b). 

 

ʇʨʠʤʝʨ: 

 

BIT 1,2, R7 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 38h 

(00111000b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʙʠʪ 2 ʠ 
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ʩʪʦʡʥʦʩʪʪʘ ʚ R7 ʩʪʘʚʘ 3Ch (00111100b). 
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BRK 

 

ʉʠʥʪʘʢʩʠʩ 

 BRK 

 

ʆʧʝʨʘʮʠʷ 

- 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʠʟʧʲʣʥʷʚʘ ʩʧʠʨʘʥʝ ʥʘ ʚʛʨʘʜʝʥʠʷ 

ʜʝʙʲʛʝʨ ʥʘ ʩʧʝʮʠʬʠʮʠʨʘʥ ʘʜʨʝʩ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst dst ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

BRK - - 00h - - - 
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BSET 

 

ʉʠʥʪʘʢʩʠʩ 

 BSET  bit, dst 

 

ʆʧʝʨʘʮʠʷ 

dst[bit] Ŷ 1 

 

ʆʧʠʩʘʥʠʝ 

ʋʩʪʘʥʦʚʷʚʘ ʙʠʪ ʥʘ ʦʧʝʨʘʥʜʘ dst.   

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ ʙʠʪ dst ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

BSET bit r1 E2h {1b, bit, r1}  - - 

 

ʇʨʠʤʝʨ: 

 

BSET  2, R7 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 38h 

(00111000b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʙʠʪ 2 ʠ 

ʩʪʦʡʥʦʩʪʪʘ ʚ R7 ʩʪʘʚʘ 3Ch (00111100b). 
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BSWAP 

 

ʉʠʥʪʘʢʩʠʩ 

 BSWAP dst 

 

ʆʧʝʨʘʮʠʷ 

dst[7:0] Ŷ dst[0:7] 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʨʘʟʤʝʥʷ ʤʝʩʪʘʪʘ ʥʘ ʙʠʪʦʚʝʪʝ ʥʘ 

ʦʧʝʨʘʥʜʘ dst: 

 

dst[7] ź dst[0]    

dst[6] ź dst[1] 

dst[5] ź dst[2]    

dst[4] ź dst[3]   

   

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʦʪʨʠʮʘʪʝʣʝʥ, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ src dst ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

BSWAP - R1 D5h R1 - - 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ R ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

BSWAP 00h 
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ɸʢʦ ʨʝʛʠʩʪʲʨ 00h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 80h (10000000b), ʩʣʝʜ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ ʨʝʛʠʩʪʲʨʲʪ ʱʝ ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 01h (00000001). 
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BTJ 

 

ʉʠʥʪʘʢʩʠʩ 

 BTJ p, bit, src, DA 

 

ʆʧʝʨʘʮʠʷ 

ɸʢʦ  src[bit] = p, ʪʦ PC Ŷ PC + X, ʢʲʜʝʪʦ X = DA - PC 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʪʝʩʪʚʘ ʙʠʪ bit ʚ ʦʧʝʨʘʥʜʘ src ʜʘʣʠ ʝ 

 ʨʘʚʝʥ ʥʘ p. ɸʢʦ ʪʦʚʘ ʝ ʪʘʢʘ, ʢʲʤ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ 

(ʢʦʡʪʦ ʩʦʯʠ ʚʝʯʝ ʢʲʤ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ) ʩʝ 

ʜʦʙʘʚʷ ʟʥʘʢʦʚʦ ʦʪʤʝʩʪʚʘʥʝ X = DA ï PC, ʢʦʝʪʦ ʪʨʷʙʚʘ 

ʜʘ ʝ ʚ ʜʠʘʧʘʟʦʥʘ -128 õ +127, ʠ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʭʦʜ 

ʢʲʤ ʥʦʚʠʷ ʘʜʨʝʩ. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʧʨʦʮʝʩʦʨʲʪ 

ʧʨʦʜʲʣʞʘʚʘ ʩ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ 

ʥʘʤʠʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ.  

   

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ ʧʦʣʷʨʥʦʩʪ ʙʠʪ src ʘʜʨʝʩ ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

BTJ p bit r2 DA F6h 

{p, 

bit[2:0], 

r2}  

X - 

BTJ p bit @r2 DA F7h 

{p, 

bit[2:0], 

r2}  

X - 

 

ʇʨʠʤʝʨ: 

 

BTJ  0, 5, R7, NEXT 
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HALT 

NEXT: 

 LD  R0, @R2 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h 

(00100000b), ʪʦ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʧʨʦʚʝʨʷʚʘ ʙʠʪ 5 ʥʘ 

R7 ʜʘʣʠ ʝ 0. ʊʲʡ ʢʘʪʦ ʪʦʚʘ ʥʝ ʝ ʪʘʢʘ, ʧʨʦʛʨʘʤʘʪʘ ʧʨʝʤʠʥʘʚʘ 

ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ, ʢʦʷʪʦ ʚ ʥʘʰʠʷ 

ʧʨʠʤʝʨ ʝ HALT. 

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʚʤʝʩʪʦ ʜʠʨʝʢʪʝʥ ʘʜʨʝʩ, ʚ 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨ NEXT. ʊʦʟʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝ ʥʘʨʠʯʘ ʝʪʠʢʝʪ. ʅʘ ʚʩʷʢʘ ʠʥʩʪʨʫʢʮʠʷ ʤʦʞʝ 

ʜʘ ʙʲʜʝ ʧʦʩʪʘʚʝʥ ʝʪʠʢʝʪ, ʢʦʡʪʦ ʝ ʠʜʝʥʪʠʯʝʥ ʩ ʘʜʨʝʩʘ ʚ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ, ʢʲʜʝʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ʠʥʩʪʨʫʢʮʠʷʪʘ. ʊʦʚʘ 

ʦʩʚʦʙʦʞʜʘʚʘ ʧʨʦʛʨʘʤʠʩʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʠʨʝʢʪʥʠ 

ʘʜʨʝʩʠ ʚ ʧʨʦʛʨʘʤʘʪʘ. ɺ ʥʘʰʠʷ ʧʨʠʤʝʨ ʝʪʠʢʝʪʲʪ NEXT 

ʤʘʨʢʠʨʘ ʘʜʨʝʩʘ, ʥʘ ʢʦʡʪʦ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ LD 

R0, @R2. ɽʪʠʢʝʪʲʪ ʠ ʠʥʩʪʨʫʢʮʠʷʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʝʜʠʥ ʨʝʜ ʠʣʠ ʥʘ ʦʪʜʝʣʥʠ ʨʝʜʦʚʝ ʢʘʢʪʦ ʝ 

ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʤʝʨʘ. 

 

ʇʨʠʤʝʨ: 

 

BTJ  1, 5, R7, NEXT 

HALT 

NEXT: 

 LD  R0, @R2 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h 

(00100000b), ʪʦ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʧʨʦʚʝʨʷʚʘ ʙʠʪ 5 ʥʘ 

R7 ʜʘʣʠ ʝ 1. ʊʲʡ ʢʘʪʦ ʪʦʚʘ ʝ ʪʘʢʘ, ʧʨʦʛʨʘʤʘʪʘ ʧʨʝʩʢʘʯʘ 

ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʠ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ LD R0, @R2. 
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BTJNZ 

 

ʉʠʥʪʘʢʩʠʩ 

 BTJNZ bit, src, DA 

 

ʆʧʝʨʘʮʠʷ 

ɸʢʦ  src[bit] = 1, ʪʦ PC Ŷ PC + X, ʢʲʜʝʪʦ X = DA - PC 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʪʝʩʪʚʘ ʙʠʪ bit ʚ ʦʧʝʨʘʥʜʘ src ʜʘʣʠ ʝ 

 ʨʘʚʝʥ ʥʘ 1. ɸʢʦ ʪʦʚʘ ʝ ʪʘʢʘ, ʢʲʤ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ 

(ʢʦʡʪʦ ʩʦʯʠ ʚʝʯʝ ʢʲʤ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ) ʩʝ 

ʜʦʙʘʚʷ ʟʥʘʢʦʚʦ ʦʪʤʝʩʪʚʘʥʝ X = DA ï PC, ʢʦʝʪʦ ʪʨʷʙʚʘ 

ʜʘ ʝ ʚ ʜʠʘʧʘʟʦʥʘ -128 õ +127, ʠ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʭʦʜ 

ʢʲʤ ʥʦʚʠʷ ʘʜʨʝʩ. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʧʨʦʮʝʩʦʨʲʪ 

ʧʨʦʜʲʣʞʘʚʘ ʩ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ 

ʥʘʤʠʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ.  

   

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ ʙʠʪ src ʘʜʨʝʩ ʦʧʢʦʜ o1 o2 o3 

BTJNZ bit r2 DA F6h {1b, bit, r2}  X - 

BTJNZ bit @r2 DA F7h {1b, bit, r2}  X - 

 

ʇʨʠʤʝʨ: 

 

BTJNZ 5, R7, NEXT 

HALT 

NEXT: 

 LD  R0, @R2 
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ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h 

(00100000b), ʪʦ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʧʨʦʚʝʨʷʚʘ ʙʠʪ 5 ʥʘ 

R7 ʜʘʣʠ ʝ 1. ʊʲʡ ʢʘʪʦ ʪʦʚʘ ʝ ʪʘʢʘ, ʧʨʦʛʨʘʤʘʪʘ ʧʨʝʩʢʘʯʘ 

ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʠ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ LD R0, @R2. 

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʚʤʝʩʪʦ ʜʠʨʝʢʪʝʥ ʘʜʨʝʩ, ʚ 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨ NEXT. ʊʦʟʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝ ʥʘʨʠʯʘ ʝʪʠʢʝʪ. ʅʘ ʚʩʷʢʘ ʠʥʩʪʨʫʢʮʠʷ ʤʦʞʝ 

ʜʘ ʙʲʜʝ ʧʦʩʪʘʚʝʥ ʝʪʠʢʝʪ, ʢʦʡʪʦ ʝ ʠʜʝʥʪʠʯʝʥ ʩ ʘʜʨʝʩʘ ʚ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ, ʢʲʜʝʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ʠʥʩʪʨʫʢʮʠʷʪʘ. ʊʦʚʘ 

ʦʩʚʦʙʦʞʜʘʚʘ ʧʨʦʛʨʘʤʠʩʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʠʨʝʢʪʥʠ 

ʘʜʨʝʩʠ ʚ ʧʨʦʛʨʤʘʪʘ. ɺ ʥʘʰʠʷ ʧʨʠʤʝʨ ʝʪʠʢʝʪʲʪ NEXT 

ʤʘʨʢʠʨʘ ʘʜʨʝʩʘ, ʥʘ ʢʦʡʪʦ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ LD 

R0, @R2. ɽʪʠʢʝʪʲʪ ʠ ʠʥʩʪʨʫʢʮʠʷʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʝʜʠʥ ʨʝʜ ʠʣʠ ʥʘ ʦʪʜʝʣʥʠ ʨʝʜʦʚʝ ʢʘʢʪʦ ʝ 

ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʤʝʨʘ. 

 

ʇʨʠʤʝʨ: 

 

BTJNZ 3, @R7, NEXT 

HALT 

NEXT: 

 LD  R0, @R2 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ A5h ʠ 

ʨʝʛʠʩʪʲʨ A5h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h (00100000b), ʪʦ 

ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʧʨʦʚʝʨʷʚʘ ʙʠʪ 3 ʥʘ ʨʝʛʠʩʪʲʨ 20h 

ʜʘʣʠ ʝ 1. ʊʲʡ ʢʘʪʦ ʪʦʚʘ ʥʝ ʝ ʪʘʢʘ, ʧʨʦʛʨʘʤʘʪʘ ʧʨʝʤʠʥʘʚʘ ʢʲʤ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ, ʢʦʷʪʦ ʚ ʥʘʰʠʷ 

ʧʨʠʤʝʨ ʝ HALT. 
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BTJZ 

 

ʉʠʥʪʘʢʩʠʩ 

 BTJZ  bit, src, DA 

 

ʆʧʝʨʘʮʠʷ 

ɸʢʦ  src[bit] = 0, ʪʦ PC Ŷ PC + X 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʪʝʩʪʚʘ ʙʠʪ bit ʚ ʦʧʝʨʘʥʜʘ src ʜʘʣʠ ʝ 

 ʨʘʚʝʥ ʥʘ 0. ɸʢʦ ʪʦʚʘ ʝ ʪʘʢʘ, ʢʲʤ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ 

(ʢʦʡʪʦ ʩʦʯʠ ʚʝʯʝ ʢʲʤ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ) ʩʝ 

ʜʦʙʘʚʷ ʟʥʘʢʦʚʦ ʦʪʤʝʩʪʚʘʥʝ X = DA ï PC, ʢʦʝʪʦ ʪʨʷʙʚʘ 

ʜʘ ʝ ʚ ʜʠʘʧʘʟʦʥʘ -128 õ +127, ʠ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʭʦʜ 

ʢʲʤ ʥʦʚʠʷ ʘʜʨʝʩ. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʧʨʦʮʝʩʦʨʲʪ 

ʧʨʦʜʲʣʞʘʚʘ ʩ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ 

ʥʘʤʠʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ.  

   

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ ʙʠʪ src ʘʜʨʝʩ ʦʧʢʦʜ o1 o2 o3 

BTJZ bit r2 DA F6h {0b, bit, r2}  X - 

BTJZ bit @r2 DA F7h {0b, bit, r2}  X - 

 

ʇʨʠʤʝʨ: 

 

BTJZ  3, R7, NEXT 

HALT 

NEXT: 

 LD  R0, @R2 
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ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h 

(00100000b), ʪʦ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʧʨʦʚʝʨʷʚʘ ʙʠʪ 5 ʥʘ 

R7 ʜʘʣʠ ʝ 0. ʊʲʡ ʢʘʪʦ ʪʦʚʘ ʝ ʪʘʢʘ, ʧʨʦʛʨʘʤʘʪʘ ʧʨʝʩʢʘʯʘ 

ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʠ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ LD R0, @R2. 

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʚʤʝʩʪʦ ʜʠʨʝʢʪʝʥ ʘʜʨʝʩ, ʚ 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨ NEXT. ʊʦʟʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝ ʥʘʨʠʯʘ ʝʪʠʢʝʪ. ʅʘ ʚʩʷʢʘ ʠʥʩʪʨʫʢʮʠʷ ʤʦʞʝ 

ʜʘ ʙʲʜʝ ʧʦʩʪʘʚʝʥ ʝʪʠʢʝʪ, ʢʦʡʪʦ ʝ ʠʜʝʥʪʠʯʝʥ ʩ ʘʜʨʝʩʘ ʚ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ, ʢʲʜʝʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ʠʥʩʪʨʫʢʮʠʷʪʘ. ʊʦʚʘ 

ʦʩʚʦʙʦʞʜʘʚʘ ʧʨʦʛʨʘʤʠʩʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʠʨʝʢʪʥʠ 

ʘʜʨʝʩʠ ʚ ʧʨʦʛʨʘʤʘʪʘ. ɺ ʥʘʰʠʷ ʧʨʠʤʝʨ ʝʪʠʢʝʪʲʪ NEXT 

ʤʘʨʢʠʨʘ ʘʜʨʝʩʘ, ʥʘ ʢʦʡʪʦ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ LD 

R0, @R2. ɽʪʠʢʝʪʲʪ ʠ ʠʥʩʪʨʫʢʮʠʷʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʝʜʠʥ ʨʝʜ ʠʣʠ ʥʘ ʦʪʜʝʣʥʠ ʨʝʜʦʚʝ ʢʘʢʪʦ ʝ 

ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʤʝʨʘ. 

 

ʇʨʠʤʝʨ: 

 

BTJZ  5, @R7, NEXT 

HALT 

NEXT: 

 LD  R0, @R2 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ A5h ʠ 

ʨʝʛʠʩʪʲʨ A5h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h (00100000b), ʪʦ 

ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʧʨʦʚʝʨʷʚʘ ʙʠʪ 5 ʥʘ ʨʝʛʠʩʪʲʨ 20h 

ʜʘʣʠ ʝ 0. ʊʲʡ ʢʘʪʦ ʪʦʚʘ ʥʝ ʝ ʪʘʢʘ, ʧʨʦʛʨʘʤʘʪʘ ʧʨʝʤʠʥʘʚʘ ʢʲʤ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ, ʢʦʷʪʦ ʚ ʥʘʰʠʷ 

ʧʨʠʤʝʨ ʝ HALT. 
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CALL 

 

ʉʠʥʪʘʢʩʠʩ 

 CALL dst 

 

ʆʧʝʨʘʮʠʷ 

SP Ŷ SP ï 2 

@SP Ŷ PC 

PC Ŷ dst 

 

ʆʧʠʩʘʥʠʝ 

ʀʟʚʠʢʚʘʥʝ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘ. ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʉʪʝʢʘ SP 

ʩʝ ʥʘʤʘʣʷʚʘ ʩ 2 ʠ ʇʨʦʛʨʘʤʥʠʷʪ ɹʨʦʷʯ PC (ʢʦʡʪʦ 

ʩʲʜʲʨʞʘ ʘʜʨʝʩʘ ʥʘ ʧʲʨʚʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʩʣʝʜ 

ʠʥʩʪʨʫʢʮʠʷʪʘ CALL) ʩʝ ʟʘʧʠʩʚʘ ʚ ʩʪʝʢʘ ʠ ʫʢʘʟʘʥʠʷ ʩ 

dst ʘʜʨʝʩ ʩʝ ʟʘʧʠʩʚʘ ʚ PC. ʉʝʛʘ PC ʩʦʯʠ ʢʲʤ ʧʲʨʚʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst ʦʧʢʦʜ o1 o2 o3 

CALL @RR1 D4h RR1 - - 

CALL DA D6h DA[15:8] DA[7:0] - 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ IR ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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CALL @00h 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 00h:01h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1234h, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʩʲʭʨʘʥʷʚʘ ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ ʚ ʩʪʝʢʘ ʠ ʛʦ ʟʘʨʝʞʜʘ ʩʲʩ ʩʪʦʡʥʦʩʪʪʘ 

1234h. ʇʨʦʛʨʘʤʘʪʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʪʦʟʠ ʘʜʨʝʩ. 

 

ʇʨʠʤʝʨ: 

 

CALL @ɽ0h 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R0:R1 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-

ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1234h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʩʲʭʨʘʥʷʚʘ ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ ʚ ʩʪʝʢʘ ʠ 

ʛʦ ʟʘʨʝʞʜʘ ʩʲʩ ʩʪʦʡʥʦʩʪʪʘ 1234h. ʇʨʦʛʨʘʤʘʪʘ ʩʝ ʧʨʝʭʚʲʨʣʷ 

ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʪʦʟʠ ʘʜʨʝʩ.  

 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʝ ʝʢʚʠʚʘʣʝʥʪʥʘ ʥʘ: CALL @RR0 

 

ʇʨʠʤʝʨ: 

 

 CALL MySubroutine 

 é 

MySubroutine: 

 ʠʥʩʪʨʫʢʮʠʷ1 

 é 

 ʠʥʩʪʨʫʢʮʠʷN 

 RET 

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʚʤʝʩʪʦ ʜʠʨʝʢʪʝʥ ʘʜʨʝʩ, ʚ 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨ MySubroutine. 

ʊʦʟʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝ ʥʘʨʠʯʘ ʝʪʠʢʝʪ. ʅʘ ʚʩʷʢʘ ʠʥʩʪʨʫʢʮʠʷ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʩʪʘʚʝʥ ʝʪʠʢʝʪ, ʢʦʡʪʦ ʝ ʠʜʝʥʪʠʯʝʥ ʩ ʘʜʨʝʩʘ ʚ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ, ʢʲʜʝʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ʠʥʩʪʨʫʢʮʠʷʪʘ. ʊʦʚʘ 

ʦʩʚʦʙʦʞʜʘʚʘ ʧʨʦʛʨʘʤʠʩʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʠʨʝʢʪʥʠ 

ʘʜʨʝʩʠ ʚ ʧʨʦʛʨʘʤʘʪʘ. ɺ ʥʘʰʠʷ ʧʨʠʤʝʨ ʝʪʠʢʝʪʲʪ 
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MySubroutine ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʘʜʨʝʩʘ, ʥʘ ʢʦʡʪʦ ʝ ʨʘʟʧʦʣʦʞʝʥʘ 

ʧʲʨʚʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʥʘ ʠʟʚʠʢʚʘʥʘʪʘ ʧʦʜʧʨʦʛʨʘʤʘ. ɽʪʠʢʝʪʲʪ ʠ 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʝʜʠʥ ʨʝʜ ʠʣʠ 

ʥʘ ʦʪʜʝʣʥʠ ʨʝʜʦʚʝ ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʤʝʨʘ. 
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CCF 

 

ʉʠʥʪʘʢʩʠʩ 

 CCF 

 

ʆʧʝʨʘʮʠʷ 

C Ŷ ~C 

 

ʆʧʠʩʘʥʠʝ 

ʀʥʚʝʨʪʠʨʘʥʝ ʥʘ ʬʣʘʛʘ C. ɸʢʦ C = 1, ʬʣʘʛʲʪ 

ʩʝ ʥʫʣʠʨʘ. ɸʢʦ C = 1, ʬʣʘʛʲʪ ʩʝ ʫʩʪʘʥʦʚʷʚʘ. 

 

ʌʣʘʛʦʚʝ 

 C ~C 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ o1 o2 o3 

CCF - -  EFh - - - 

 

ʇʨʠʤʝʨ: 

 

CCF 

 

ɸʢʦ ʬʣʘʛʲʪ C ʝ 0, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʘ C. 
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CLR 

 

ʉʠʥʪʘʢʩʠʩ 

 CLR dst 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ 0 

 

ʆʧʠʩʘʥʠʝ 

ʅʫʣʠʨʘʥʝ ʥʘ ʦʧʝʨʘʥʜʘ dst. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst ʦʧʢʦʜ o1 o2 o3 

CLR R1 B0h R1 - - 

CLR @R1 B1h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

CLR FFh 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ FFh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ AFh, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʥʫʣʠʨʘ ʨʝʛʠʩʪʲʨ FFh. 

 

ʇʨʠʤʝʨ: 
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CLR R6 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R6 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ AFh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʥʫʣʠʨʘ R6. 

 

ʇʨʠʤʝʨ: 

 

CLR @A5h 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ A5h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 23h ʠ 

ʨʝʛʠʩʪʲʨ 23h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ FCh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʥʫʣʠʨʘ ʨʝʛʠʩʪʲʨ 23h. 
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COM 

 

ʉʠʥʪʘʢʩʠʩ 

 COM dst 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ ~dst 

 

ʆʧʠʩʘʥʠʝ 

ʀʥʚʝʨʪʠʨʘʥʝ ʥʘ ʦʧʝʨʘʥʜʘ dst. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst ʦʧʢʦʜ o1 o2 o3 

COM R1  60h R1 - - 

COM @R1  61h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

COM 08h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 08h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 24h (00100100b), 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ DBh (11011011b) ʚ ʨʝʛʠʩʪʲʨ 

08h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 
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COM R8 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R8 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 24h (00100100b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ DBh (11011011b) ʚ R8, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

COM @08h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 08h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 24h ʠ ʨʝʛʠʩʪʲʨ 24h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ FFh (11111111b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ 00h (00000000h) ʚ ʨʝʛʠʩʪʲʨ 24h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ Z ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ V ʠ S. 
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CP 

 

ʉʠʥʪʘʢʩʠʩ 

 CP dst, src 

 

ʆʧʝʨʘʮʠʷ 

dst - src 

 

ʆʧʠʩʘʥʠʝ 

ʉʨʘʚʥʝʥʠʝ ʥʘ ʦʧʝʨʘʥʜʠ. ʆʧʝʨʘʥʜʲʪ src ʩʝ ʩʨʘʚʥʷʚʘ ʩ 

(ʩʝ ʠʟʚʘʞʜʘ ʦʪ) ʦʧʝʨʘʥʜʘ dst ʠ ʬʣʘʛʦʚʝʪʝ ʩʝ 

ʫʩʪʘʥʦʚʷʚʘʪ/ʥʫʣʠʨʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʝʟʫʣʪʘʪʘ. ʄʦʞʝ 

ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʠʥʩʪʨʫʢʮʠʠʪʝ JP cc ʠʣʠ JR cc, ʟʘ ʜʘ 

ʠʟʚʲʨʰʠʪʝ ʧʨʝʭʦʜ ʢʲʤ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʝʟʫʣʪʘʪʘ ʦʪ ʠʥʩʪʨʫʢʮʠʷʪʘ CP. 

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʟʘʝʤ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ o1 o2 o3 

CP r1 r2 A2h (r1, r2) - - 

CP r1 r2 A3h (r1, r2) - - 

CP R1 R2 A4h R2 R1 - 

CP R1 @R2 A5h R2 R1 - 

CP R1 IM A6h R1 IM - 

CP @R1 IM A7h R1 IM - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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CP R3, R11 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h ʠ 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R11 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛoʚʝ C ʠ S, ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z 

ʠ V. 

 

ʇʨʠʤʝʨ: 

 

CP R15, @R10 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R15 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h, 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R10 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h ʠ ʨʝʛʠʩʪʲʨ 

20h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 11h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ C, Z, S ʠ V. 

 

ʇʨʠʤʝʨ: 

 

CP 34h, 12h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 34h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2ɽh ʠ ʨʝʛʠʩʪʲʨ 12h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ C, Z, S ʠ V. 

 

ʇʨʠʤʝʨ: 

 

CP 4Bh, @R3 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 4Bh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 82h, ʨʘʙʦʪʥʠʷʪ 

ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 10h ʠ ʨʝʛʠʩʪʲʨ 10h ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 01h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

CP 6Ch, #2Ah 
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ɸʢʦ ʨʝʛʠʩʪʲʨ 6Ch ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Ah, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ Z ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, S ʠ V. 

 

ʇʨʠʤʝʨ: 

 

CP @D4h, #FFh 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ D4h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ FCh ʠ ʨʝʛʠʩʪʲʨ FCh 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 8Fh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ 

V ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z ʠ S. 
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CPC 

 

ʉʠʥʪʘʢʩʠʩ 

 CPC dst, src 

 

ʆʧʝʨʘʮʠʷ 

dst - src - C 

 

ʆʧʠʩʘʥʠʝ 

ʉʨʘʚʥʝʥʠʝ ʥʘ ʦʧʝʨʘʥʜʠ ʩ ʧʨʝʥʦʩ. ʆʧʝʨʘʥʜʲʪ src ʠ 

ʬʣʘʛʲʪ C ʩʝ ʩʨʘʚʥʷʚʘʪ ʩ (ʩʝ ʠʟʚʘʞʜʘʪ ʦʪ) ʦʧʝʨʘʥʜʘ dst ʠ 

ʬʣʘʛʦʚʝʪʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ/ʥʫʣʠʨʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʨʝʟʫʣʪʘʪʘ. ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʤʥʦʛʦʙʘʡʪʦʚʠ ʧʨʦʤʝʥʣʠʚʠ. ʌʣʘʛ Z ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʚ 1 ʩʘʤʦ ʘʢʦ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʬʣʘʛʘ ʝ 1 ʠ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʩʨʘʚʥʝʥʠʝʪʦ ʝ 0. ʄʦʞʝ ʜʘ 

ʠʟʧʦʣʟʚʘʪʝ ʠʥʩʪʨʫʢʮʠʠʪʝ JP cc ʠʣʠ JR cc, ʟʘ ʜʘ 

ʠʟʚʲʨʰʠʪʝ ʧʨʝʭʦʜ ʢʲʤ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʝʟʫʣʪʘʪʘ ʦʪ ʠʥʩʪʨʫʢʮʠʷʪʘ CPC. 

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʟʘʝʤ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0 ʠ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ  

  ʥʘ ʬʣʘʛʘ Z ʝ 1, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʦʪʨʠʮʘʪʝʣʝʥ, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ o1 o2 o3 

CPC r1 r2 1FA2h (r1, r2) - - 

CPC r1 @r2 1FA3h (r1, r2) - - 

CPC R1 R2 1FA4h R2 R1 - 

CPC R1 @R2 1FA5h R2 R1 - 

CPC R1 IM 1FA6h R1 IM - 

CPC @R1 IM 1FA7h R1 IM - 
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ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

CPC R3, R11 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h, 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R11 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h ʠ ʬʣʘʛʲʪ C ʝ 

1, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛoʚʝ C ʠ S, ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

CPC R15, @R10 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R15 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h, 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R10 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h, ʨʝʛʠʩʪʲʨ 20h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 11h ʠ ʬʣʘʛʲʪ C ʝ 0, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S ʠ V. 

 

ʇʨʠʤʝʨ: 

 

CPC 34h, 12h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 34h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2ɽh, ʨʝʛʠʩʪʲʨ 12h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1Bh ʠ ʬʣʘʛʲʪ C ʝ 1, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S ʠ V. 

 

ʇʨʠʤʝʨ: 

 

CPC 4Bh, @R3 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 4Bh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 82h, ʨʘʙʦʪʥʠʷʪ 

ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 10h, ʨʝʛʠʩʪʲʨ 10h ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 81h, ʬʣʘʛ C ʝ 1 ʠ ʬʣʘʛ Z ʝ 0, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 
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ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ Z ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, S ʠ V. 

 

ʇʨʠʤʝʨ: 

 

CPC 6Ch, #2Ah 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 6Ch ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Ah, ʬʣʘʛʲʪ C ʝ 0, ʠ 

ʬʣʘʛʲʪ Z e 1, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S ʠ 

V. 

 

ʇʨʠʤʝʨ: 

 

CPC @D4h, #FFh 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ D4h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ FCh, ʨʝʛʠʩʪʲʨ FCh 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 8Fh ʠ ʬʣʘʛ C ʝ 0, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ V ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z ʠ S. 
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CPCX 

 

ʉʠʥʪʘʢʩʠʩ 

 CPCX dst, src 

 

ʆʧʝʨʘʮʠʷ 

dst - src - C 

 

ʆʧʠʩʘʥʠʝ 

ʉʨʘʚʥʝʥʠʝ ʥʘ ʦʧʝʨʘʥʜʠ ʩ ʧʨʝʥʦʩ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʨʘʟh ʠʨʝʥʘ (12-ʙʠʪʦʚʠ ʘʜʨʝʩʠ) ʘʜʨʝʩʘʮʠʷ. ʆʧʝʨʘʥʜʲʪ 

src ʠ ʬʣʘʛʲʪ C ʩʝ ʩʨʘʚʥʷʚʘʪ ʩ (ʩʝ ʠʟʚʘʞʜʘʪ ʦʪ) ʦʧʝʨʘʥʜʘ 

dst ʠ ʬʣʘʛʦʚʝʪʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ/ʥʫʣʠʨʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ 

ʦʪ ʨʝʟʫʣʪʘʪʘ. ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʤʥʦʛʦʙʘʡʪʦʚʠ ʧʨʦʤʝʥʣʠʚʠ. ʌʣʘʛ Z ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʚ 1 ʩʘʤʦ ʘʢʦ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʬʣʘʛʘ ʝ 1 ʠ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʩʨʘʚʥʝʥʠʝʪʦ ʝ 0. ʄʦʞʝ ʜʘ 

ʠʟʧʦʣʟʚʘʪʝ ʠʥʩʪʨʫʢʮʠʠʪʝ JP cc ʠʣʠ JR cc, ʟʘ ʜʘ 

ʠʟʚʲʨʰʠʪʝ ʧʨʝʭʦʜ ʢʲʤ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʝʟʫʣʪʘʪʘ ʦʪ ʠʥʩʪʨʫʢʮʠʷʪʘ CPCX. 

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʟʘʝʤ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0 ʠ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ  

  ʥʘ ʬʣʘʛʘ Z ʝ 1, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʦʪʨʠʮʘʪʝʣʝʥ, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

CPCX ER1 ER2 1FA8h ER2[11:4] 
{ER2[3:0], 

ER1[11:8]} 
ER1[7:0] 

CPCX ER1 IM 1FA9h IM 
{0, 

ER1[11:8]} 
ER1[7:0] 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 
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ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

CPCX AB3h, 911h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ AB3h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h, ʨʝʛʠʩʪʲʨ 911h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h ʠ ʬʣʘʛ C ʝ 1, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʦʚʝʪʝ C ʠ S, ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

CPCX EE0h, 911h 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R0 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h, ʨʝʛʠʩʪʲʨ 911h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h 

ʠ ʬʣʘʛ C ʝ 1, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʦʚʝʪʝ C ʠ 

S, ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ V. 

 

CPCX 26Ch, #2Ah 

  

ɸʢʦ ʨʝʛʠʩʪʲʨ 26Ch ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Ah, ʬʣʘʛ C ʝ 0 ʠ ʬʣʘʛ 

Z ʝ 0, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʘ Z, ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ C, S ʠ V. 
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CPX 

 

ʉʠʥʪʘʢʩʠʩ 

 CPX dst, src 

 

ʆʧʝʨʘʮʠʷ 

dst - src 

 

ʆʧʠʩʘʥʠʝ 

ʉʨʘʚʥʝʥʠʝ ʥʘ ʦʧʝʨʘʥʜʠ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟh ʠʨʝʥʘ 

(12-ʙʠʪʦʚʠ ʘʜʨʝʩʠ) ʘʜʨʝʩʘʮʠʷ. ʆʧʝʨʘʥʜʲʪ src ʩʝ 

ʩʨʘʚʥʷʚʘ ʩ (ʩʝ ʠʟʚʘʞʜʘ ʦʪ) ʦʧʝʨʘʥʜʘ dst ʠ ʬʣʘʛʦʚʝʪʝ ʩʝ 

ʫʩʪʘʥʦʚʷʚʘʪ/ʥʫʣʠʨʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʝʟʫʣʪʘʪʘ. ʄʦʞʝ 

ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʠʥʩʪʨʫʢʮʠʠʪʝ JP cc ʠʣʠ JR cc, ʟʘ ʜʘ 

ʠʟʚʲʨʰʠʪʝ ʧʨʝʭʦʜ ʢʲʤ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʝʟʫʣʪʘʪʘ ʦʪ ʠʥʩʪʨʫʢʮʠʷʪʘ CPX. 

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʟʘʝʤ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʦʪʨʠʮʘʪʝʣʝʥ, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

CPX ER1 ER2 A8h ER2[11:4] 
{ER2[3:0], 

ER1[11:8]} 
ER1[7:0] 

CPX ER1 IM A9h IM 
{0, 

ER1[11:8]} 
ER1[7:0] 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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CPX AB3h, 911h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ AB3h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h ʠ ʨʝʛʠʩʪʲʨ 911h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ 

ʬʣʘʛʦʚʝʪʝ C ʠ S, ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

CPX EE0h, 911h 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R0 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h ʠ ʨʝʛʠʩʪʲʨ 911h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

20h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʦʚʝʪʝ C ʠ S, ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ V. 

 

CPX 26Ch, #2Ah 

  

ɸʢʦ ʨʝʛʠʩʪʲʨ 26Ch ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Ah, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʘ Z ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, S ʠ V. 
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DA 

 

ʉʠʥʪʘʢʩʠʩ 

 DA dst 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ DA(dst) 

 

ʆʧʠʩʘʥʠʝ 

ʆʧʝʨʘʥʜʲʪ dst ʩʝ ʢʦʨʠʛʠʨʘ, ʟʘ ʜʘ ʩʝ ʬʦʨʤʠʨʘʪ  ʜʚʝ 4- 

          ʙʠʪʦʚʠ BCD1 ʮʠʬʨʠ, ʧʦʣʫʯʝʥʠ ʩʣʝʜ 

 ʩʫʤʠʨʘʥʝ/ʠʟʚʘʞʜʘʥʝ ʥʘ BCD ʢʦʜʠʨʘʥʠ ʙʘʡʪʦʚʝ. 

 ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ ʦʧʝʨʘʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ 

 ʠʟʚʲʨʰʚʘ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. ɸʢʦ  

 ʩʪʦʡʥʦʩʪʪʘ ʚ ʦʧʝʨʘʥʜʘ dst ʥʝ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʚʘʣʠʜʥʦ  

 ʩʲʙʠʨʘʥʝ/ʠʟʚʘʞʜʘʥʝ ʥʘ BCD ʮʠʬʨʠ, ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʪʘʟʠ  

 ʠʥʩʪʨʫʢʮʠʷ ʝ ʥʝʜʝʬʠʥʠʨʘʥ. 

 

ʠʥʩʪʨʫʢʮʠʷ 

ʌʣʘʛ 

C 

ʧʨʝʜʠ 

DA 

ɹʠʪʦʚʝ 

7-4 

(hex) 

ʌʣʘʛ 

H 

ʧʨʝʜʠ 

DA 

ɹʠʪʦʚʝ 

3-0 

(hex) 

ʏʠʩʣʦ 

ʜʦʙʘʚʝʥʦ ʢʲʤ 

ʨʝʟʫʣʪʘʪʘ 

(hex) 

ʌʣʘʛ 

C 

ʩʣʝʜ 

DA 

ADD/ADC 

0 0-9 0 0-9 00 0 

0 0-8 0 A-F 06 0 

0 0-9 1 0-3 06 0 

0 A-F 0 0-9 60 1 

0 9-F 0 A-F 66 1 

0 A-F 1 0-3 66 1 

1 0-2 0 0-9 60 1 

1 0-2 0 A-F 66 1 

1 0-3 1 0-3 66 1 

SUB/SBC 

0 0-9 0 0-9 00 0 

0 0-8 1 6-F FA 0 

1 7-F 0 0-9 A0 1 

1 6-F 1 6-F 9A 1 

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʧʨʝʥʦʩ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 
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 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 0, ʠʥʘʯʝ ʝ 0 

 V x 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

DA R1 - 40h R1 - - 

DA @R1 - 41h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

ʅʝʢʘ ʠʤʘʤʝ ʜʚʝ BCD ʩʪʦʡʥʦʩʪʠ 15h ʠ 27h, ʢʦʠʪʦ ʠʩʢʘʤʝ ʜʘ 

ʩʲʙʝʨʝʤ. 

 

  0001 0101 = 15h 

+ 

  0010 0111 = 27h 

  --------------------- 

  0011 1100 = 3Ch 

 

ʈʝʟʫʣʪʘʪʲʪ ʪʨʷʙʚʘ ʜʘ ʝ 42h, ʥʦ ʢʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʛʦʨʥʠʷ 

ʧʨʠʤʝʨ ʨʝʟʫʣʪʘʪʲʪ ʝ 3Ch, ʟʘʨʘʜʠ ʩʪʘʥʜʘʨʪʥʦʪʦ ʜʚʦʠʯʥʦ 

ʩʲʙʠʨʘʥʝ (ʧʨʦʮʝʩʦʨʲʪ ʨʘʟʛʣʝʞʜʘ ʜʚʦʠʯʥʠʪʝ ʯʠʩʣʘ 0001 0101 

ʠ 0011 1100 ʢʘʪʦ ʩʪʘʥʜʘʨʪʥʠ ʜʚʦʠʯʥʠ ʯʠʩʣʘ ʩʲʩ ʩʪʦʡʥʦʩʪʠ 

21 ʠ 39 ʩʲʦʪʚʝʪʥʦ, ʘ ʥʝ ʢʘʪʦ BCD ʯʠʩʣʘ. ʈʝʟʫʣʪʘʪʲʪ ʦʪ 

ʩʫʤʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʯʠʩʣʘ ʝ 60 (3Ch)). ɿʘ ʜʘ ʩʝ ʧʦʣʫʯʠ 

ʧʨʘʚʠʣʝʥ BCD ʨʝʟʫʣʪʘʪ ʩʣʝʜ ʩʲʙʠʨʘʥʝʪʦ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ 

ʠʟʧʲʣʥʠ ʠʥʩʪʨʫʢʮʠʷʪʘ DA. ʅʝʢʘ ʜʦʧʫʩʥʝʤ, ʯʝ ʨʝʟʫʣʪʘʪʲʪ ʦʪ 

ʩʲʙʠʨʘʥʝʪʦ ʩʝ ʥʘʤʠʨʘ ʚ ʨʝʛʠʩʪʲʨ 5Fh. 

 

DA 5Fh 
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ɻʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʢʦʨʠʛʠʨʘ ʨʝʟʫʣʪʘʪʘ, ʪʘʢʘ ʯʝ ʩʣʝʜ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʡ ʚ ʨʝʛʠʩʪʲʨ 5Fh ʩʝ ʧʦʣʫʯʘʚʘ ʧʨʘʚʠʣʥʠʷ BCD 

ʨʝʟʫʣʪʘʪ 42h ʠ ʬʣʘʛʦʚʝʪʝ C, Z ʠ S ʩʝ ʥʫʣʠʨʘʪ. 

 

  0011 1100 = 3Ch 

+ 

  0000 0110 = 06h 

  --------------------- 

  0100 0010 = 42h 

 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: BCD (Binary Coded Decimal) ʝ ʜʚʦʠʯʝʥ ʢʦʜ, ʚ ʢʦʡʪʦ ʚʩʷʢʘ 

ʮʠʬʨʘ ʥʘ ʜʝʩʝʪʠʯʥʦ ʮʷʣʦ ʯʠʩʣʦ ʩʝ ʧʨʝʜʩʪʘʚʷ ʩ 4-ʙʠʪʦʚ ʜʚʦʠʯʝʥ ʢʦʜ. 

 

ʜʝʩʝʪʠʯʥʘ ʙʨʦʡʥʘ 

ʩʠʩʪʝʤʘ 

ʜʚʦʠʯʥʘ ʙʨʦʡʥʘ 

ʩʠʩʪʝʤʘ 
BCD ʢʦʜ 

0 0000 0000 

1 0001 0001 

2 0010 0010 

3 0011 0011 

4 0100 0100 

5 0101 0101 

6 0110 0110 

7 0111 0111 

8 1000 1000 

9 1001 1001 

10 1010 0001 0000 

11 1011 0001 0001 

12 1100 0001 0010 

13 1101 0001 0011 

14 1110 0001 0100 

15 1111 0001 0101 

... ... ... 
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255 11111111 0010 0101 0101 

 

ɸʨʠʪʤʝʪʠʢʘ ʩ BCD-ʯʠʩʣʘ ʥʝ ʝ ʨʘʟʛʣʝʜʘʥʘ ʚ ʪʘʟʠ ʢʥʠʛʘ. 

_____________________________________________________________ 
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DEC 

 

ʉʠʥʪʘʢʩʠʩ 

 DEC dst 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ dst - 1 

 

ʆʧʠʩʘʥʠʝ 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʧʝʨʘʥʜʘ dst ʩʝ ʥʘʤʘʣʷʚʘ ʩ 1 ʠ  

 ʨʝʟʫʣʪʘʪʲʪ ʦʪʥʦʚʦ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ dst. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

DEC R1 - 30h R1 - - 

DEC @R1 - 31h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

DEC 00h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 00h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2ɸh, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 29h ʚ ʨʝʛʠʩʪʲʨ 00h ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ Z, V ʠ S. 
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ʇʨʠʤʝʨ: 

 

DEC R0 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R0 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2ɸh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪ 29h ʚ R0 ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z, V ʠ S. 

 

ʇʨʠʤʝʨ: 

 

DEC @B3h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ B3h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ CBh ʠ ʨʝʛʠʩʪʲʨ CBh 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 01h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 

00h ʚ ʨʝʛʠʩʪʲʨ CBh, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ Z ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ 

V ʠ S. 
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DECW 

 

ʉʠʥʪʘʢʩʠʩ 

 DECW dst 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ dst - 1 

 

ʆʧʠʩʘʥʠʝ 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 16 ʙʠʪʦʚʠʷ ʦʧʝʨʘʥʜ dst ʩʝ ʥʘʤʘʣʷʚʘ ʩ  

 1 ʠ ʨʝʟʫʣʪʘʪʲʪ ʦʪʥʦʚʦ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ dst.  

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

DECW RR1 - 80h RR1 - - 

DECW @R1 - 81h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ RR ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

DECW 30h 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 30h:31h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0AF2h, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 0AF1h ʚ ʨʝʛʠʩʪʨʠʪʝ 

30h:31h  ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z, V ʠ S. 
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ʇʨʠʤʝʨ: 

 

DECW RR0 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R0:R1 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-

ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘʪ ʩʪʦʡʥʦʩʪ 0AF2h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 0AF1h ʚ R0:R1 ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z, V ʠ 

S. 

 

ʇʨʠʤʝʨ: 

 

DECW @80h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 80h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 30h, ʠ ʜʚʦʡʢʘʪʘ 

ʨʝʛʠʩʪʨʠ 30h:31h ʩʲʜʲʨʞʘʪ ʩʪʦʡʥʦʩʪ FAF3h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ FAF2h ʚ ʨʝʛʠʩʪʨʠʪʝ 30h:31h, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S  ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

DECW @R0 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R0 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 30h, ʠ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 30h:31h 

ʩʲʜʲʨʞʘʪ ʩʪʦʡʥʦʩʪ FAF3h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪ FAF2h ʚ ʨʝʛʠʩʪʨʠʪʝ 30h:31h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S  ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ V. 
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DI 

 

ʉʠʥʪʘʢʩʠʩ 

 DI 

 

ʆʧʝʨʘʮʠʷ 

IRQCTL[7] Ŷ 0 

 

ʆʧʠʩʘʥʠʝ 

ɹʠʪ 7 ʥʘ ʨʝʛʠʩʪʲʨ IRQCTL ʩʝ ʥʫʣʠʨʘ. ʊʦʚʘ ʟʘʙʨʘʥʷʚʘ  

 ʚʩʠʯʢʠ ʧʨʝʢʲʩʚʘʥʠʷ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2ʦ ʦ3 

DI - - 8Fh - - - 

 

ʇʨʠʤʝʨ: 

 

DI ; IRQCL[7] = 0, ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʟʘʙʨʘʥʝʥʠ 
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DJNZ 

 

ʉʠʥʪʘʢʩʠʩ 

 DJNZ  dst, RA 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ dst ï 1 

 

ɸʢʦ dst Í 0, ʪʦ PC Ŷ PC + X, ʢʲʜʝʪʦ X = RA - PC 

 

ʆʧʠʩʘʥʠʝ 

ʆʧʝʨʘʥʜʲʪ dst ʩʝ ʥʘʤʘʣʷʚʘ ʩ 1 ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ 

ʩʲʭʨʘʥʷʚʘ ʦʪʥʦʚʦ ʚ dst. ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʨʘʟʣʠʯʝʥ ʦʪ 0, 

ʢʲʤ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ (ʢʦʡʪʦ ʩʦʯʠ ʚʝʯʝ ʢʲʤ 

ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ) ʩʝ ʜʦʙʘʚʷ ʟʥʘʢʦʚʦ ʦʪʤʝʩʪʚʘʥʝ 

X = RA ï PC, ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʝ ʚ ʜʠʘʧʘʟʦʥʘ -128 ÷ 

+127, ʠ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʭʦʜ ʢʲʤ ʥʦʚʠʷ ʘʜʨʝʩ. ɺ 

ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʧʨʦʮʝʩʦʨʲʪ ʧʨʦʜʲʣʞʘʚʘ ʩ ʠʟʧʲʣʥʝʥʠʝ 

ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ ʥʘʤʠʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ 

ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ.  

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst ʘʜʨʝʩ ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

DJNZ r0÷r15 RA 0Ah÷FAh X - - 

 

ʇʨʠʤʝʨ: 

 

loop: DJNZ  R0, loop 
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ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R0 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 02h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 01h ʚ R0 ʠ ʦʪʥʦʚʦ ʩʝ ʠʟʧʲʣʥʷʚʘ 

ʩʲʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ. ʇʨʠ ʧʦʚʪʦʨʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʩʪʦʡʥʦʩʪʪʘ ʚ  R0 ʩʪʘʚʘ 0 ʠ ʧʨʦʛʨʘʤʘʪʘ 

ʧʨʦʜʣ̡ʞʘʚʘ ʩʲʩ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ, ʢʦʷʪʦ ʩʝ ʥʘʤʠʨʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 
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EI 

 

ʉʠʥʪʘʢʩʠʩ 

 ɽI 

 

ʆʧʝʨʘʮʠʷ 

IRQCTL[7] Ŷ 1 

 

ʆʧʠʩʘʥʠʝ 

ɹʠʪ 7 ʥʘ ʨʝʛʠʩʪʲʨ IRQCTL ʩʝ ʫʩʪʘʥʦʚʷʚʘ. ʊʦʚʘ  

 ʨʘʟʨʝʰʘʚʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

EI - - 9Fh - - - 

 

ʇʨʠʤʝʨ: 

 

EI ; IRQCL[7] = 1, ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʨʘʟʨʝʰʝʥʠ 
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HALT 

 

ʉʠʥʪʘʢʩʠʩ 

 HALT 

 

ʆʧʝʨʘʮʠʷ 

ɺʣʠʟʘʥʝ ʚ HALT-ʨʝʞʠʤ 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʧʦʩʪʘʚʷ ʧʨʦʮʝʩʦʨʘ eZ8 ʚ HALT- 

 ʨʝʞʠʤ (ʚʠʞʪʝ 25.8 ʈʝʞʠʤʠ ʩ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ). 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

HALT - - 7Fh - - - 

 

ʇʨʠʤʝʨ: 

 

HALT ; ʧʨʦʮʝʩʦʨʲʪ eZ8 ʚʣʠʟʘ ʚ HALT-ʨʝʞʠʤ 
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INC 

 

ʉʠʥʪʘʢʩʠʩ 

 INC dst 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ dst + 1 

 

ʆʧʠʩʘʥʠʝ 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʧʝʨʘʥʜʘ dst ʩʝ ʫʚʝʣʠʯʘʚʘ ʩ 1 ʠ  

 ʨʝʟʫʣʪʘʪʲʪ ʦʪʥʦʚʦ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ dst. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

INC R1 - 20h R1 - - 

INC @R1 - 21h R1 - - 

INC r0÷r15 - 0E÷FE - - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

INC 00h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 00h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2ɸh, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 2Bh ʚ ʨʝʛʠʩʪʲʨ 00h ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ Z, V ʠ S. 
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ʇʨʠʤʝʨ: 

 

INC B3h 

ɸʢʦ ʨʝʛʠʩʪʲʨ B3h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ CBh, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ CCh ʚ ʨʝʛʠʩʪʲʨ CBh, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

INC @B3h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ B3h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ CBh ʠ ʨʝʛʠʩʪʲʨ CBh 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ FFh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 

00h ʚ ʨʝʛʠʩʪʲʨ CBh, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ Z ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ 

V ʠ S. 

 

ʇʨʠʤʝʨ: 

 

INC @R0 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ R0 (ʀʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ CBh ʠ ʨʝʛʠʩʪʲʨ CBh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ FFh, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 00h ʚ ʨʝʛʠʩʪʲʨ CBh, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ Z ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ V ʠ S. 

 

ʇʨʠʤʝʨ: 

 

INC R0 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R0 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2ɸh, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 2Bh ʚ R0 ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ 

Z, V ʠ S. 
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INCW 

 

ʉʠʥʪʘʢʩʠʩ 

 INCW dst 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ dst + 1 

 

ʆʧʠʩʘʥʠʝ 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 16-ʙʠʪʦʚʠʷ ʦʧʝʨʘʥʜ dst ʩʝ ʫʚʝʣʠʯʘʚʘ 

 ʩ 1 ʠ ʨʝʟʫʣʪʘʪʲʪ ʦʪʥʦʚʦ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ dst.  

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

INCW RR1 - A0h RR1 - - 

INCW @R1 - A1h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ RR ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

INCW 30h 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 30h:31h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0AF2h, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 0AF3h ʚ ʨʝʛʠʩʪʨʠʪʝ 

30h:31h  ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z, V ʠ S. 
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ʇʨʠʤʝʨ: 

 

INCW RR0 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R0:R1 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-

ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘʪ ʩʪʦʡʥʦʩʪ 0AF1h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 0AF2h ʚ R0:R1 ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z, V ʠ 

S. 

 

ʇʨʠʤʝʨ: 

 

INCW @80h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 80h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 30h, ʠ ʜʚʦʡʢʘʪʘ 

ʨʝʛʠʩʪʨʠ 30h:31h ʩʲʜʲʨʞʘʪ ʩʪʦʡʥʦʩʪ FAF2h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ FAF3h ʚ ʨʝʛʠʩʪʨʠʪʝ 30h:31h, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S  ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

INCW @R0 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R0 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 30h, ʠ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 30h:31h 

ʩʲʜʲʨʞʘʪ ʩʪʦʡʥʦʩʪ FAF2h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪ FAF3h ʚ ʨʝʛʠʩʪʨʠʪʝ 30h:31h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S  ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ V. 
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IRET 

 

ʉʠʥʪʘʢʩʠʩ 

 IRET 

 

ʆʧʝʨʘʮʠʷ 

FLAGS Ŷ @SP 

SP Ŷ SP + 1 

PC Ŷ @SP 

SP Ŷ SP + 2 

IRQCTL[7] Ŷ 1 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʣʠʟʘʥʝ ʦʪ 

 ʧʦʜʧʨʦʛʨʘʤʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ.  

 ʀʟʧʲʣʥʝʥʠʝʪʦ ʡ ʚʦʜʠ ʜʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʝʛʠʩʪʨʠʪʝ  

 FLAGS ʠ PC ʦʪ ʩʪʝʢʘ ʠ ʨʘʟʨʝʘhʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ,  

 ʯʨʝʟ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʙʠʪ 7 ʚ ʨʝʛʠʩʪʲʨ IRQCTL. ɿʘ  

 ʧʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʚʠʞʪʝ ʩʲʱʦ 21.3 ʉʪʝʢ. 

 

ʌʣʘʛʦʚʝ 

 FLAGS Ŷ @SP 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

IRET - - BFh - - - 

 

;ʇʦʜʧʨʦʛʨʘʤʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

IrqHandler: 

 ʠʥʩʪʨʫʢʮʠʷ1 

 ... 

 ʠʥʩʪʨʫʢʮʠʷN 

 IRET ;ʚʨʲʱʘʥʝ ʚ ʪʦʯʢʘʪʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 
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JP 

 

ʉʠʥʪʘʢʩʠʩ 

 JP dst 

 

ʆʧʝʨʘʮʠʷ 

PC Ŷ dst 

 

ʆʧʠʩʘʥʠʝ 

ʀʥʩʪʨʫʢʮʠʷ ʟʘ ʙʝʟʫʩʣʦʚʝʥ ʧʨʝʭʦʜ. ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ  

 ʟʘʧʠʩʚʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ PC ʩ ʘʜʨʝʩʘ ʫʢʘʟʘʥ ʩ dst. 

 ʇʨʦʛʨʘʤʘʪʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

 ʠʥʩʪʨʫʢʮʠʷʪʘ, ʥʘʤʠʨʘʱʘ ʩʝ ʥʘ ʪʦʟʠ ʘʜʨʝʩ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

JP DA - 8Dh DA[15:8] DA[15:7] - 

JP @RR1 - C4h RR1 - - 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ RR ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

JP 0100h 

 

ʇʨʦʛʨʘʤʥʠʷʪ ɹʨʦʷʯ ʩʝ ʟʘʨʝʞʜʘ ʩʲʩ ʩʪʦʡʥʦʩʪ 0100h. 

ʇʨʦʛʨʘʤʘʪʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ, 
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ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʪʦʟʠ ʘʜʨʝʩ. 

 

ʇʨʠʤʝʨ: 

 

JP @00h 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 00h:01h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0100h, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʨʝʞʜʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ ʩʲʩ 

ʩʪʦʡʥʦʩʪʪʘ 0100h ʠ ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ 

ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʪʦʟʠ ʘʜʨʝʩ. 

 

JP @ɽ0h 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R0:R1 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-

ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0100h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʨʝʞʜʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ ʩʲʩ ʩʪʦʡʥʦʩʪʪʘ 0100h ʠ 

ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ, 

ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʪʦʟʠ ʘʜʨʝʩ. 

 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʝ ʝʢʚʠʚʘʣʝʥʪʥʘ ʥʘ : JP @RR0 

 

ʇʨʠʤʝʨ: 

 

JP @RR2 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R2:R3 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-

ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 3F45h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʨʝʞʜʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ ʩʲʩ ʩʪʦʡʥʦʩʪʪʘ 3F45h ʠ 

ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ, 

ʥʘʤʠʨʘʱʘ ʩʝ ʥʘ ʪʦʟʠ ʘʜʨʝʩ.  
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JP cc 

 

ʉʠʥʪʘʢʩʠʩ 

 JP cc, dst 

 

ʆʧʝʨʘʮʠʷ 

ɸʢʦ ʪʝʩʪ-ʫʩʣʦʚʠʝʪʦ cc ʝ ʀʉʊʀʅɸ (1), ʪʦ PC Ŷ dst 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ PC ʩ 

  ʘʜʨʝʩʘ ʫʢʘʟʘʥ ʩ dst, ʘʢʦ ʪʝʩʪ-ʫʩʣʦʚʠʝʪʦ cc ʝ 1 (ʚʠʞʪʝ 

  ʊʘʙʣ.28). ʇʨʦʛʨʘʤʘʪʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ  

  ʠʥʩʪʨʫʢʮʠʷʪʘ, ʥʘʤʠʨʘʱʘ ʩʝ ʥʘ ʪʦʟʠ ʘʜʨʝʩ. ɺ ʧʨʦʪʠʚʝʥ  

  ʩʣʫʯʘʡ ʧʨʦʛʨʘʤʘʪʘ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ ʥʘ  

  ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ, ʥʘʤʠʨʘʱʘ ʩʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ 

  ʩʣʝʜ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ 
ʪʝʩʪ-

ʫʩʣʦʚʠʝ 
ʘʜʨʝʩ ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

JP  cc DA 0Dh÷FDh DA[15:8] DA[7:0] - 

 

ʇʨʠʤʝʨ: 

 

JP Z, NEXT ;ʧʨʝʭʦʜ ʢʲʤ ʠʥʩʪʨʫʢʮʠʷ1, ʘʢʦ Z = 1 

 ʠʥʩʪʨʫʢʮʠʷ1 

NEXT: 

 ʠʥʩʪʨʫʢʮʠʷ2 
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JR 

 

ʉʠʥʪʘʢʩʠʩ 

 JR DA 

 

ʆʧʝʨʘʮʠʷ 

PC Ŷ PC + X, ʢʲʜʝʪʦ X = DA - PC 

 

ʆʧʠʩʘʥʠʝ 

 ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʜʦʙʘʚʷ ʢʲʤ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ 

  (ʢʦʡʪʦ ʩʦʯʠ ʚʝʯʝ ʢʲʤ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ) ʟʥʘʢʦʚʦ 

  ʦʪʤʝʩʪʚʘʥʝ X = DA ï PC, ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʝ ʚ  

  ʜʠʘʧʘʟʦʥʘ -128 õ +127, ʠ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʭʦʜ ʢʲʤ 

  ʥʦʚʠʷ ʘʜʨʝʩ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ ʘʜʨʝʩ src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

JR DA - 8Bh X   

 

NEXT: 

 ʠʥʩʪʨʫʢʮʠʷ1 

 ... 

 ʠʥʩʪʨʫʢʮʠʷN 

 JR NEXT ;ʧʨʝʭʦʜ ʢʲʤ ʠʥʩʪʨʫʢʮʠʷ1 
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JR cc 

 

ʉʠʥʪʘʢʩʠʩ 

 JR cc, DA 

 

ʆʧʝʨʘʮʠʷ 

ɸʢʦ ʪʝʩʪ-ʫʩʣʦʚʠʝʪʦ cc ʝ ʀʉʊʀʅɸ (1), ʪʦ PC Ŷ PC + 

X, ʢʲʜʝʪʦ X = DA - PC 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʜʦʙʘʚʷ ʢʲʤ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ 

 (ʢʦʡʪʦ ʩʦʯʠ ʚʝʯʝ ʢʲʤ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ) ʟʥʘʢʦʚʦ 

 ʦʪʤʝʩʪʚʘʥʝ X = DA ï PC, ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʝ ʚ  

 ʜʠʘʧʘʟʦʥʘ -128 ÷ +127, ʘʢʦ ʪʝʩʪ-ʫʩʣʦʚʠʝʪʦ cc ʝ 1 

 (ʚʠʞʪʝ ʊʘʙʣ.28),  ʠ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʭʦʜ ʢʲʤ ʥʦʚʠʷ 

 ʘʜʨʝʩ. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ   ʧʨʦʛʨʘʤʘʪʘ ʧʨʝʤʠʥʘʚʘ 

 ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʠʥʩʪʨʫʢʮʠʷ, ʥʘʤʠʨʘʱʘ 

 ʩʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ ʪʝʩʪ-ʫʩʣʦʚʠʝ ʘʜʨʝʩ ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

JR cc DA 0Bh÷FBh X - - 

 

NEXT: 

 ʠʥʩʪʨʫʢʮʠʷ1 

 ... 

 ʠʥʩʪʨʫʢʮʠʷN 

 JR Z, NEXT ;ʧʨʝʭʦʜ ʢʲʤ ʠʥʩʪʨʫʢʮʠʷ1, ʘʢʦ Z = 1 
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LD 

 

ʉʠʥʪʘʢʩʠʩ 

 LD dst, src 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ src 

 

ʆʧʠʩʘʥʠʝ 

 ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʧʝʨʘʥʜʘ src ʩʝ ʟʘʧʠʩʚʘ ʚ ʦʧʝʨʘʥʜʘ  

  dst. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

LD r1 @r2 E3h {r1, r2}  - - 

LD R1 R2 E4h R2 R1 - 

LD R1 @R2 E5h R2 R1 - 

LD R1 IM E6h R1 IM - 

LD @R1 IM E7h R1 IM - 

LD @r1 r2 F3h {r1, r2}  - - 

LD @R1 R2 F5h R2 R1 - 

LD r1 X(r2) C7h {r1, r2}  X - 

LD X(r1) r2 D7h {r1, r2}  X - 

LD r0÷r15 IM 0Ch÷FCh IM - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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LD R15, #34h 

 

ɻʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 34h ʚ ʨʘʙʦʪʥʠʷ 

ʨʝʛʠʩʪʲʨ R15. 

 

ʇʨʠʤʝʨ: 

 

LD R14, 34h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 34h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ FCh, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ FCh ʚ ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ 

R14. 

 

ʇʨʠʤʝʨ: 

 

LD 34h, R14 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R14 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 45h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 45h ʚ ʨʝʛʠʩʪʲʨ 34h. 

 

ʇʨʠʤʝʨ: 

 

LD R13, @R12 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R12 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 34h ʠ 

ʨʝʛʠʩʪʲʨ 34h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ FFh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ FFh ʚ ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R13. 

 

ʇʨʠʤʝʨ: 

 

LD @R13, R12 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R13 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 45h ʠ 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R12 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 00h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 00h ʚ ʨʝʛʠʩʪʲʨ 45h. 

 

ʇʨʠʤʝʨ: 
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LD 34h, 45h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 45h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ CFh, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ CFh ʚ ʨʝʛʠʩʪʲʨ 34h. 

 

ʇʨʠʤʝʨ: 

 

LD 34h, @45h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 45h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ CFh ʠ ʨʝʛʠʩʪʲʨ CFh 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ FFh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪʪʘ FFh ʚ ʨʝʛʠʩʪʲʨ 34h. 

 

ʇʨʠʤʝʨ: 

 

LD 34h, #A4h 

 

ɻʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ A4h ʚ ʨʝʛʠʩʪʲʨ 34h. 

 

ʇʨʠʤʝʨ: 

 

LD @R14, #FCh 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R14 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 7Fh, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ FCh ʚ ʨʝʛʠʩʪʲʨ 7Fh. 

 

ʇʨʠʤʝʨ: 

 

LD @34h , 45h  

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 34h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ CFh ʠ ʨʝʛʠʩʪʲʨ 45h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ FFh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪʪʘ FFh ʚ ʨʝʛʠʩʪʲʨ CFh. 

 

ʇʨʠʤʝʨ: 

 

LD R10,  24h (R0) 
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ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R0 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 08h ʠ 

ʨʝʛʠʩʪʲʨ 2Ch (24h + 08h = 2Ch) ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 4Fh, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 4Fh ʚ ʨʘʙʦʪʥʠʷ 

ʨʝʛʠʩʪʲʨ R10. 

 

ʇʨʠʤʝʨ: 

 

LD  F0h (R0), R10 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R0 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 08h ʠ 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R10 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 83h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 83h ʚ ʨʝʛʠʩʪʲʨ F8h (F0h + 

08h = F8h). 
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LDC 

 

ʉʠʥʪʘʢʩʠʩ 

 LDC dst, src 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ src 

 

ʆʧʠʩʘʥʠʝ 

ɿʘʨʝʞʜʘʥʝ ʥʘ ʢʦʥʩʪʘʥʪʝʥ ʙʘʡʪ ʦʪ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ 

 ʚ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ ʠ ʦʙʨʘʪʥʦ. ɸʜʨʝʩʲʪ ʚ  

 ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʩʝ ʟʘʜʘʚʘ ʯʨʝʟ ʜʚʦʡʢʘ ʨʘʙʦʪʥʠ 

 ʨʝʛʠʩʪʨʠ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

LDC r1 @rr2 C2h {r1, rr2}  - - 

LDC @r1 @rr2 C5h {r1, rr2}  - - 

LDC @rr1 r2 D2h {r2, rr1}  - - 

 

ʇʨʠʤʝʨ: 

 

LDC R2, @RR6 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R6:R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

30ɸ2h ʠ ʘʜʨʝʩʲʪ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ 30ɸ2h ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 22h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʢʦʧʠʨʘ ʩʪʦʡʥʦʩʪʪʘ 22h ʚ 

ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R2. 
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ʇʨʠʤʝʨ: 

 

LDC @R3, @RR8 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ A5h, ʜʚʦʡʢʘʪʘ 

ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R8:R9 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2A72h ʠ ʘʜʨʝʩʲʪ 

ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ 2A72h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 42h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʢʦʧʠʨʘ ʩʪʦʡʥʦʩʪʪʘ 42h ʚ ʨʝʛʠʩʪʲʨ A5h. 

 

ʇʨʠʤʝʨ: 

 

LDC @RR6, R2 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R2 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 22h ʠ 

ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R6:R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 10ɸ2h, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 22h ʥʘ ʘʜʨʝʩ 10A2h 

ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 
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LDCI 

 

ʉʠʥʪʘʢʩʠʩ 

 LDCI  dst, src 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ src 

 r  Ŷ   r + 1 

 rr Ŷ   rr + 1 

 

ʆʧʠʩʘʥʠʝ 

 ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ  

 ʪʨʘʥʩʬʝʨ ʥʘ ʜʘʥʥʠ ʤʝʞʜʫ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʠ  

 ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. ɸʜʨʝʩʲʪ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʩʝ  

 ʟʘʜʘʚʘ ʯʨʝʟ ʜʚʦʡʢʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ, ʘ ʘʜʨʝʩʲʪ  ʚ  

 ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʩʝ ʟʘʜʘʚʘ ʯʨʝʟ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ.  

 ɸʜʨʝʩʠʪʝ ʚ ʨʘʙʦʪʥʠʪʝ ʨʝʛʠʩʪʨʠ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ 

 ʫʚʝʣʠʯʘʚʘʪ ʢʲʤ ʩʣʝʜʚʘʱʠʪʝ ʘʜʨʝʩʠ ʩʣʝʜ ʠʟʧʲʣʥʝʥʠʝ 

 ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ. 

  

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

LDCI @r1 @rr2 C3h {r1, rr2}  - - 

LDCI @rr1 @r2 D3h {r2, rr1}  - - 

 

ʇʨʠʤʝʨ: 

 

LDCI  @R2, @RR6 
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ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R6:R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

30A2h, ʘʜʨʝʩʲʪ 30ɸ2h ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 22h ʠ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R2 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

20h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʢʦʧʠʨʘ ʩʪʦʡʥʦʩʪʪʘ 22h ʚ ʨʝʛʠʩʪʲʨ 

20h. ɼʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R6:R7 ʩʝ ʫʚʝʣʠʯʘʚʘ ʜʦ 

30A3h ʠ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R2 ʩʝ ʫʚʝʣʠʯʘʚʘ ʜʦ 21h. 

ʄʥʦʛʦʢʨʘʪʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʱʝ ʜʦʚʝʜʝ 

ʜʦ ʢʦʧʠʨʘʥʝ ʥʘ ʙʣʦʢ ʦʪ ʜʘʥʥʠ ʦʪ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʚ 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʇʨʠʤʝʨ: 

 

LDCI  @RR6, @R2 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R2 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h, ʨʝʛʠʩʪʲʨ 

20h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 22h ʠ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ 

R6:R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 30A2h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪʪʘ 22h ʥʘ ʘʜʨʝʩ 30ɸ2h ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

ʈʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R2 ʩʝ ʫʚʝʣʠʯʘʚʘ ʜʦ 21h ʠ ʜʚʦʡʢʘʪʘ 

ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R6:R7 ʩʝ ʫʚʝʣʠʯʘʚʘ ʜʦ 30ɸ3h. 

ʄʥʦʛʦʢʨʘʪʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʱʝ ʜʦʚʝʜʝ 

ʜʦ ʢʦʧʠʨʘʥʝ ʥʘ ʙʣʦʢ ʦʪ ʜʘʥʥʠ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʚ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 
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LDE 

 

ʉʠʥʪʘʢʩʠʩ 

 LDE  dst, src 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ src 

 

ʆʧʠʩʘʥʠʝ 

ɿʘʨʝʞʜʘʥʝ ʥʘ ʙʘʡʪ ʦʪ ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ 

 ʚ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ ʠ ʦʙʨʘʪʥʦ. ɸʜʨʝʩʲʪ ʚ  

 ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ ʩʝ ʟʘʜʘʚʘ ʯʨʝʟ ʜʚʦʡʢʘ ʨʘʙʦʪʥʠ 

 ʨʝʛʠʩʪʨʠ. 

   

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

LDɽ r1 @rr2 82h {r1, rr2}  - - 

LDE @rr1 r2 92h {r2, rr1}  - - 

 

ʇʨʠʤʝʨ: 

 

LDE R2, @RR6 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R6:R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

40ɸ2h ʠ ʘʜʨʝʩʲʪ ʚ ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ 40ɸ2h ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 22h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʢʦʧʠʨʘ ʩʪʦʡʥʦʩʪʪʘ 22h ʚ 

ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R2. 

 

ʇʨʠʤʝʨ: 
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LDɽ @RR6, R2 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R2 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 22h ʠ 

ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R6:R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 404ɸh, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 22h ʥʘ ʘʜʨʝʩ 404ɸh 

ʚ ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ. 
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LDEI 

 

ʉʠʥʪʘʢʩʠʩ 

 LDEI  dst, src 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ src 

 r  Ŷ   r + 1 

 rr Ŷ   rr + 1 

 

ʆʧʠʩʘʥʠʝ 

 ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ  

 ʪʨʘʥʩʬʝʨ ʥʘ ʜʘʥʥʠ ʤʝʞʜʫ ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ ʠ  

 ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. ɸʜʨʝʩʲʪ ʚ ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ ʩʝ  

 ʟʘʜʘʚʘ ʯʨʝʟ ʜʚʦʡʢʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ, ʘ ʘʜʨʝʩʲʪ ʚ  

 ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʩʝ ʟʘʜʘʚʘ ʯʨʝʟ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ.  

 ɸʜʨʝʩʠʪʝ ʚ ʨʘʙʦʪʥʠʪʝ ʨʝʛʠʩʪʨʠ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ 

 ʫʚʝʣʠʯʘʚʘʪ ʢʲʤ ʩʣʝʜʚʘʱʠʪʝ ʘʜʨʝʩʠ ʩʣʝʜ ʠʟʧʲʣʥʝʥʠʝ 

 ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ. 

  

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

LDEI @r1 @rr2 83h {r1, rr2}  - - 

LDEI @rr1 @r2 93h {r2, rr1}  - - 

 

ʇʨʠʤʝʨ: 

 

LDEI  @R2, @RR6 
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ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R6:R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

404Ah, ʘʜʨʝʩʲʪ 404Ah ʚ ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

ɸBh ʠ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R2 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 22h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʢʦʧʠʨʘ ʩʪʦʡʥʦʩʪʪʘ ABh ʚ ʨʝʛʠʩʪʲʨ 22h. 

ɼʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R6:R7 ʩʝ ʫʚʝʣʠʯʘʚʘ ʜʦ 404Bh ʠ 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R2 ʩʝ ʫʚʝʣʠʯʘʚʘ ʜʦ 23h. ʄʥʦʛʦʢʨʘʪʥʦʪʦ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʱʝ ʜʦʚʝʜʝ ʜʦ ʢʦʧʠʨʘʥʝ ʥʘ 

ʙʣʦʢ ʦʪ ʜʘʥʥʠ ʦʪ ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʇʨʠʤʝʨ: 

 

LDEI  @RR6, @R2 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R2 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 22h, ʨʝʛʠʩʪʲʨ 

22h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ ABh ʠ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ 

R6:R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 404Ah, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪʪʘ ABh ʥʘ ʘʜʨʝʩ 404Ah ʚ ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ. 

ʈʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R2 ʩʝ ʫʚʝʣʠʯʘʚʘ ʜʦ 23h ʠ ʜʚʦʡʢʘʪʘ 

ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R6:R7 ʩʝ ʫʚʝʣʠʯʘʚʘ ʜʦ 404Bh. 

ʄʥʦʛʦʢʨʘʪʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʱʝ ʜʦʚʝʜʝ 

ʜʦ ʢʦʧʠʨʘʥʝ ʥʘ ʙʣʦʢ ʦʪ ʜʘʥʥʠ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʚ 

ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ. 
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LDWX 

 

ʉʠʥʪʘʢʩʠʩ 

 LDWX dst, src 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ src 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʢʦʧʠʨʘʥʝ ʥʘ 16-ʙʠʪʦʚʠ 

 ʜʫʤʠ ʦʪ ʝʜʠʥ ʘʜʨʝʩ ʥʘ ʜʨʫʛ ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ, 

 ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʰʠʨʝʥʘ (12-ʙʠʪʦʚʘ) ʨʝʛʠʩʪʨʦʚʘ 

 ʘʜʨʝʩʘʮʠʷ. ɸʜʨʝʩʠʪʝ ʥʘ ʦʧʝʨʘʥʜʠʪʝ src ʠ dst ʪʨʷʙʚʘ ʜʘ  

 ʙʲʜʘʪ ʯʝʪʥʠ (ʥʘʡ-ʤʣʘʜʰʠʷ ʙʠʪ ʥʘ ʘʜʨʝʩʘ ʪʨʷʙʚʘ ʜʘ ʝ  

 0). 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

LDWX ER1 ER2 1FE8h ER2[11:4] 
{ ER2[3:0], 

ER1[11:8]} 
ER1[7:0] 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

LDWX 000h, 002h 
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ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 002h:003h ʩʲʜʲʨʞʘʪ ʩʪʦʡʥʦʩʪ 1234h, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʢʦʧʠʨʘ ʩʪʦʡʥʦʩʪʪʘ 1234h ʚ ʜʚʦʡʢʘʪʘ 

ʨʝʛʠʩʪʨʠ 000h:001h. 

 

ʇʨʠʤʝʨ: 

 

LDWX RR0, RR2 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R2:R3 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-

ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1234h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʢʦʧʠʨʘ ʩʪʦʡʥʦʩʪʪʘ 1234h ʚ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R0:R1 

(ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ). 
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LDX 

 

ʉʠʥʪʘʢʩʠʩ 

 LDX dst, src 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ src 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʢʦʧʠʨʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʧʝʨʘʥʜʘ src  

 ʚ ʦʧʝʨʘʥʜʘ dst. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʝ  

 ʧʨʝʭʚʲʨʣʷʥʝ ʥʘ ʜʘʥʥʠ ʦʪ ʝʜʥʘ ʩʪʨʘʥʠʮʘ  ʚ ʜʨʫʛʘ ʥʘ  

 ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

LDX r1 ER2 84h 
{r1, 

ER2[11:8]} 
ER2[7:0] - 

LDX @r1 ER2 85h 
{r1, 

ER[11:8]} 
ER2[7:0] - 

LDX R1 @RR2 86h RR2 R1 - 

LDX @R1 @.ER(RR2) 87h1 RR2 R1 - 

LDX r1 X(rr2) 88h {r1, rr2}  X - 

LDX X(rr1) r2 89h {r1, rr2}  X - 

LDX ER1 r2 94h 
{r2, 

ER1[11:8]} 
ER1[7:0] - 

LDX ER1 @r2 95h 
{r2, 

ER1[11:8]} 
ER1[7:0] - 

LDX @RR1 R2 96h R2 RR1 - 

LDX @.ER(RR1) @R2 97h1 R2 RR1 - 

LDX ER1 ER2 E8h2 ER2[11:4] {ER2[3:0],  ER1[7:0] 
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ER1[11:8]} 

LDX ER1 IM E9h2 IM 
{0,  

ER1[11:8]} 
ER1[7:0] 

 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɸʢʦ ʨʘʟʛʣʝʜʘʪʝ ʪʘʙʣʠʮʘʪʘ ʩ ʚʩʠʯʢʠ ʠʥʩʪʨʫʢʮʠʠ ʥʘ 

ʧʨʦʮʝʩʦʨʘ eZ8, ʱʝ ʟʘʙʝʣʝʞʠʪʝ, ʯʝ LDX ʝ ʝʜʠʥʩʪʚʝʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ, 

ʢʦʷʪʦ ʠʟʧʦʣʟʚʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʘʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ IR ʠ IRR, ʪ.ʝ. . LDX 

IR, IRR  ʠ LDX IRR, IR , ʢʲʜʝʪʦ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ ʠʟʧʦʣʟʚʘʪ ʢʦʩʚʝʥʘ 

ʘʜʨʝʩʘʮʠʷ. ɿʘ ʘʩʝʤʙʣʝʨʘ ʦʙʘʯʝ ʠ ʜʚʝʪʝ ʠʥʩʪʨʫʢʮʠʠ ʠʟʛʣʝʞʜʘʪ ʧʦ ʝʜʠʥ 

ʠ ʩʲʱ ʥʘʯʠʥ, ʪ.ʝ. . ʢʘʪʦ LDX @Reg, @Reg, ʧʦʨʘʜʠ ʢʦʝʪʦ ʘʩʝʤʙʣʝʨʲʪ 

ʥʷʤʘ ʢʘʢ ʜʘ ʥʘʧʨʘʚʠ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʜʚʝʪʝ ʠʥʩʪʨʫʢʮʠʠ. ɿʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ 

ʪʦʟʠ ʧʨʦʙʣʝʤ, ʦʧʝʨʘʥʜʲʪ IRR ʟʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʠʟʧʦʣʟʚʘ  @.ER(RR) 

ʥʦʪʘʮʠʷ ʚʤʝʩʪʦ @Reg, ʪ.ʝ. . 

 

LDX  @Reg, @.ER(RR) ʠ LDX  @.ER(RR), @Reg 

 

ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʘʩʝʤʙʣʝʨʲʪ ʤʦʞʝ ʜʘ ʨʘʟʧʦʟʥʘʝ, ʢʦʡ ʦʧʝʨʘʥʜ ʠʟʧʦʣʟʚʘ 

ʘʜʨʝʩʥʠʷ ʨʝʞʠʤ IRR ʠ ʢʦʡ IR. 

 

ɿʘʙʝʣʝʞʢʘ2: ʉʘʤʦ ʪʝʟʠ LDX ʠʥʩʪʨʫʢʮʠʠ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷʪʘ. 

_____________________________________________________________ 

 

ʇʨʠʤʝʨ: 

 

LDX R1, 702h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 702h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ B3h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ B3h ʚ ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R1. 

 

ʇʨʠʤʝʨ: 

 

LDX @R1, 702h 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R1 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ B3h ʠ 

ʨʝʛʠʩʪʲʨ 702h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 46h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 46h ʚ ʨʝʛʠʩʪʲʨ B3h. 
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ʇʨʠʤʝʨ: 

 

LDX 96h, @22h 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 22h:23h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0655h ʠ 

ʨʝʛʠʩʪʲʨ 0655h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1Ch, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 1Ch ʚ ʨʝʛʠʩʪʲʨ 96h. 

 

ʇʨʠʤʝʨ: 

 

LDX @20h, @.ER(F2h) 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 20h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 28h, ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 

F2h:F3h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0167h ʠ ʨʝʛʠʩʪʲʨ 0167h ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 9Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 9Bh ʚ 

ʨʝʛʠʩʪʲʨ 28h.  

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ .ER() ʥʦʪʘʮʠʷʪʘ ʧʦʟʚʦʣʷʚʘ ʥʘ 

ʘʩʝʤʙʣʝʨʘ ʜʘ ʦʧʨʝʜʝʣʠ ʢʦʡ ʦʪ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʪʨʝʪʠʨʘ ʢʘʪʦ ʜʚʦʡʢʘ ʨʝʛʠʩʪʨʠ ʠ ʢʦʡ ʢʘʪʦ ʝʜʠʥʠʯʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

LDX R1, 7(RR10) 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R10:R11 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

0529h ʠ ʨʝʛʠʩʪʲʨ 0530h (0529h + 7h = 0530h) ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ C1h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ C1h ʚ 

ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R1. 

 

ʇʨʠʤʝʨ: 

 

LDX 7(RR10), R2 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R10:R11 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

0529h ʠ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R2 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ E8h, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ E8h ʚ ʨʝʛʠʩʪʲʨ 
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0530h (0529h + 7h = 0530h). 

 

ʇʨʠʤʝʨ: 

 

LDX 700h, R6 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R6 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ B4h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ B4h ʚ ʨʝʛʠʩʪʲʨ 700h. 

 

ʇʨʠʤʝʨ: 

 

LDX 700h, @R6 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R6 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ B4h ʠ 

ʨʝʛʠʩʪʲʨ B4h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 6Ah, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 6Ah ʚ ʨʝʛʠʩʪʲʨ 700h. 

 

ʇʨʠʤʝʨ: 

 

LDX @F0h, 21h 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ F0h:F1h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0296h ʠ 

ʨʝʛʠʩʪʲʨ 21h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 78h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 78h ʚ ʨʝʛʠʩʪʲʨ 0296h 

 

ʇʨʠʤʝʨ: 

 

LDX @.ER(20h), @F2h 

 

ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 20h:21h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0456h, 

ʨʝʛʠʩʪʲʨ F2h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ BBh ʠ ʨʝʛʠʩʪʲʨ BBh 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 5Fh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪʪʘ 5Fh ʚ ʨʝʛʠʩʪʲʨ 0456h. 

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ .ER() ʥʦʪʘʮʠʷʪʘ ʧʦʟʚʦʣʷʚʘ ʥʘ 

ʘʩʝʤʙʣʝʨʘ ʜʘ ʦʧʨʝʜʝʣʠ ʢʦʡ ʦʪ ʜʚʘʪʘ ʦʧʝʨʘʥʜʘ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʪʨʝʪʠʨʘ ʢʘʪʦ ʜʚʦʡʢʘ ʨʝʛʠʩʪʨʠ ʠ ʢʦʡ ʢʘʪʦ ʝʜʠʥʠʯʝʥ ʨʝʛʠʩʪʲʨ. 
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ʇʨʠʤʝʨ: 

 

LDX 702h, 29Ch 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 29Ch ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 22h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 22h ʚ ʨʝʛʠʩʪʲʨ 702h. 

 

ʇʨʠʤʝʨ: 

 

LDX 703h, #56h 

 

ɻʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 56h ʚ ʨʝʛʠʩʪʲʨ 703h. 
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LEA 

 

ʉʠʥʪʘʢʩʠʩ 

 LEA dst, X(src) 

 

ʆʧʝʨʘʮʠʷ 

dst Ŷ src + X, ʢʲʜʝʪʦ X = -128 ÷ +127 

 

ʆʧʠʩʘʥʠʝ 

 ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ src + X ʩʝ ʢʦʧʠʨʘ ʚ ʦʧʝʨʘʥʜʘ  

  dst. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

Lɽɸ r1 X(r2) 98h {r1,r2}  X - 

LEA rr1 X(rr2) 99h {rr1,rr2}  X - 

 

ʇʨʠʤʝʨ: 

 

LEA R11, %15(R3) 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 2Bh (15h + 16h = 2Bh) ʚ 

ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R11. 

 

ʇʨʠʤʝʨ: 

 

LEA RR14, %79(RR8) 
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ɸʢʦ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R8:R9 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

22ABh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 2324h (22ABh 

+ 79h = 2324h)  ʚ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R14:R15. 
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MULT 

 

 

ʉʠʥʪʘʢʩʠʩ 

 MULT dst 

 

ʆʧʝʨʘʮʠʷ 

dst[15:0] Ŷ dst[15:8] * dst[7:0] 

 

ʆʧʠʩʘʥʠʝ 

 ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʠʟʚʲʨʰʚʘ ʫʤʥʦʞʝʥʠʝ ʥʘ ʜʚʘ 

  ʙʝʟʟʥʘʢʦʚʠ 8-ʙʠʪʦʚʠ ʦʧʝʨʘʥʜʠ.  

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

MULT RR1 - F4h RR1 - - 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ RR ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʘʩʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

MULT 00h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 00h ʠʤʘ ʩʪʦʡʥʦʩʪ FFh  ʠ ʨʝʛʠʩʪʲʨ 01h ʠʤʘ 

ʩʪʦʡʥʦʩʪ 10h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 0FF0 

(FFh * 10h = 0FF0h) ʚ ʜʚʦʡʢʘʪʘ ʨʝʛʠʩʪʨʠ 00h:01h (00h=0Fh ʠ 

01h=F0h). 
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ʇʨʠʤʝʨ: 

 

MULT RR0 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R0 ʠʤʘ ʩʪʦʡʥʦʩʪ FFh  ʠ ʨʘʙʦʪʥʠʷʪ 

ʨʝʛʠʩʪʲʨ R1 ʠʤʘ ʩʪʦʡʥʦʩʪ 10h (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-

ʘʜʨʝʩʘʮʠʷ), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 0FF0 (FFh 

* 10h = 0FF0h) ʚ ʜʚʦʡʢʘʪʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R0:R1 (R0=0Fh 

ʠ R1=F0h). 
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NOP 

 

ʉʠʥʪʘʢʩʠʩ 

 NOP 

 

ʆʧʝʨʘʮʠʷ 

 ʇʨʘʟʥʘ ʠʥʩʪʨʫʢʮʠʷ 

 

ʆʧʠʩʘʥʠʝ 

ʇʨʘʟʥʘ ʠʥʩʪʨʫʢʮʠʷ. ʅʝ ʠʟʚʲʨʰʚʘ ʥʠʢʘʢʚʠ ʜʝʡʩʪʚʠʷ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

NOP 0Fh - - - 
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OR 

 

ʉʠʥʪʘʢʩʠʩ 

 OR dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst  OR src 

 

ʆʧʠʩʘʥʠʝ 

ʃʦʛʠʯʝʩʢʦ ʀʃʀ. ʆʧʝʨʘʥʜʲʪ src ʩʝ OR-ʚʘ ʩ ʦʧʝʨʘʥʜʘ 

dst ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʦʧʝʨʘʥʜʘ dst. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

OR r1 r2 42h {r1, r2}  - - 

OR r1 @r2 43h {r1, r2}  - - 

OR R1 R2 44h R2 R1 - 

OR R1 @R2 45h R2 R1 - 

OR R1 IM 46h R1 IM - 

OR @R1 IM 47h R1 IM - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

OR R1, R14 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R1 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 38h 
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(00111000b) ʠ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R14 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

8Dh (10001101b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ BDh 

(10111101b) ʚ R1, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z ʠ 

V. 

 

ʇʨʠʤʝʨ: 

 

OR R4, @R13 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R4 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F9h 

(11111001b), ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R13 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 7Bh  

ʠ ʨʝʛʠʩʪʲʨ 7Bh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 6Ah (01101010b), ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ FBh (11111011b) ʚ R4, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

OR 3Ah, 42h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 3Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F5h (11110101b) ʠ 

ʨʝʛʠʩʪʲʨ 42h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0Ah (00001010b), ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ FFh ʚ ʨʝʛʠʩʪʲʨ 3Ah, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

OR E4h, 42h 

 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʜʨʝʩ ɽ4h ʘʢʪʠʚʠʨʘ Escaped-ʘʜʨʝʩʘʮʠʷ, ʪ.ʝ. 

. ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. ɺ 

ʥʘʰʠʷ ʩʣʫʯʘʡ ʪʦʚʘ ʝ R4. ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R4 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F5h (11110101b) ʠ ʨʝʛʠʩʪʲʨ 42h ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 0Ah (00001010b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪ FFh ʚ ʨʝʛʠʩʪʲʨ R4, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚeʪʝ Z ʠ V. 

  

ʇʨʠʤʝʨ: 
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OR R5, @45h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ R5 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 70h (01110000b), ʨʝʛʠʩʪʲʨ 45h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

3Ah ʠ ʨʝʛʠʩʪʲʨ 3Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 7Fh (01111111b), 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 7Fh (01111111b) ʚ R5 

ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z, V ʠ S. 

 

ʇʨʠʤʝʨ: 

 

OR 7Ah, #F0h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 7Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F7h (11110111b), 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ F7h (11110111b) ʚ 

ʨʝʛʠʩʪʲʨ 7Ah, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

OR @R3, #05h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ R3 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 3Eh ʠ ʨʝʛʠʩʪʲʨ 3Eh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0Ch 

(00001100b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 0Dh 

(00001101b) ʚ ʨʝʛʠʩʪʲʨ 3Eh ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z,V ʠ S. 
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ORX 

 

ʉʠʥʪʘʢʩʠʩ 

 ORX dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst OR src 

 

ʆʧʠʩʘʥʠʝ 

ʃʦʛʠʯʝʩʢʦ ʀʃʀ. ʆʧʝʨʘʥʜʲʪ src ʩʝ OR-ʚʘ ʩ ʦʧʝʨʘʥʜʘ 

dst ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʦʧʝʨʘʥʜʘ dst. 

ʆʧʝʨʘʥʜʠʪʝ dst ʠ src ʠʟʧʦʣʟʚʘʪ ʨʘʟʰʠʨʝʥʘ (12-ʙʠʪʦʚʘ) 

ʘʜʨʝʩʘʮʠʷ ʟʘ ʜʦʩʪʲʧ ʜʦ ʚʩʝʢʠ ʨʝʛʠʩʪʲʨ ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ 

ʇʘʤʝʪ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

ORX ER1 ER2 48h ER2[11:4] 
{ER2[3:0], 

ER1[11:8]} 
ER1[7:0] 

ORX ER1 IM 49h IM 
{0h, 

ER1[11:8]} 
ER1[7:0] 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

ORX 93Ah, 142h 

 



  

 

362 

ɸʢʦ ʨʝʛʠʩʪʲʨ 93Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F5h (11110101b) ʠ 

ʨʝʛʠʩʪʲʨ 142h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0Ah (00001010b), ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ FFh (11111111b) ʚ ʨʝʛʠʩʪʲʨ 

93Ah, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʘ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

ORX D7Ah, #01100000b 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ D7Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 07h (00000111b), 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 67h (01100111b) ʚ 

ʨʝʛʠʩʪʲʨ D7Ah ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ S, Z ʠ V. 
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POP 

 

ʉʠʥʪʘʢʩʠʩ 

 POP dst 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ @SP 

 SP Ŷ SP + 1 

 

ʆʧʠʩʘʥʠʝ 

 ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʨʝʛʠʩʪʲʨʘ, ʩʦʯʝʥ ʦʪ ʋʢʘʟʘʪʝʣʷ ʢʲʤ 

 ʉʪʝʢʘ SP, ʩʝ ʢʦʧʠʨʘ ʚ ʦʧʝʨʘʥʜʘ dst ʠ SP ʩʝ ʫʚʝʣʠʯʘʚʘ ʩ  

 1. ʂʘʟʘʥʦ ʩ ʜʨʫʛʠ ʜʫʤʠ, ʚʲʨʭʲʪ ʥʘ ʩʪʝʢʘ ʩʝ ʢʦʧʠʨʘ ʚ  

 ʦʧʝʨʘʥʜʘ dst. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

POP R1 - 50h R1 - - 

POP @R1 - 51h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

POP 34h 

 

ɸʢʦ SP ʩʦʯʠ ʢʲʤ ʨʝʛʠʩʪʲʨ 70h ʠ ʨʝʛʠʩʪʲʨ 70h ʩʲʜʲʨʞʘ 
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ʩʪʦʡʥʦʩʪ 44h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʢʦʧʠʨʘ ʩʪʦʡʥʦʩʪʪʘ 44h ʚ 

ʨʝʛʠʩʪʲʨ 34h ʠ SP ʩʝ ʫʚʝʣʠʯʘʚʘ ʩ 1 (ʩʦʯʠ ʢʲʤ ʨʝʛʠʩʪʲʨ 71h). 
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POPX 

 

ʉʠʥʪʘʢʩʠʩ 

 POPX dst 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ @SP 

 SP Ŷ SP + 1 

 

ʆʧʠʩʘʥʠʝ 

 ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʨʝʛʠʩʪʲʨʘ, ʩʦʯʝʥ ʦʪ ʋʢʘʟʘʪʝʣʷ ʢʲʤ 

 ʉʪʝʢʘ SP, ʩʝ ʢʦʧʠʨʘ ʚ ʦʧʝʨʘʥʜʘ dst ʠ SP ʩʝ ʫʚʝʣʠʯʘʚʘ ʩ  

 1. ʂʘʟʘʥʦ ʩ ʜʨʫʛʠ ʜʫʤʠ, ʚʲʨʭʲʪ ʥʘ ʩʪʝʢʘ ʩʝ ʢʦʧʠʨʘ ʚ  

 ʦʧʝʨʘʥʜʘ dst. ʆʧʝʨʘʥʜʲʪ dst ʠʟʧʦʣʟʚʘ ʨʘʟʰʠʨʝʥʘ (12- 

 ʙʠʪʦʚʘ) ʘʜʨʝʩʘʮʠʷ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

POPX ER1 - D8h ER1[11:4] { ER1[3:0], 0h} - 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

POPX 345h 

 

ɸʢʦ SP ʩʦʯʠ ʢʲʤ ʨʝʛʠʩʪʲʨ D70h ʠ ʨʝʛʠʩʪʲʨ D70h ʩʲʜʲʨʞʘ 
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ʩʪʦʡʥʦʩʪ 44h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʢʦʧʠʨʘ ʩʪʦʡʥʦʩʪʪʘ 44h ʚ 

ʨʝʛʠʩʪʲʨ 345h ʠ SP ʩʝ ʫʚʝʣʠʯʘʚʘ ʩ 1 (ʩʦʯʠ ʢʲʤ ʨʝʛʠʩʪʲʨ 

D71h). 
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PUSH 

 

ʉʠʥʪʘʢʩʠʩ 

 PUSH src 

 

ʆʧʝʨʘʮʠʷ 

 SP Ŷ SP - 1  

 @SP Ŷ src 

  

ʆʧʠʩʘʥʠʝ 

 ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʉʪʝʢʘ SP ʩʝ ʥʘʤʘʣʷʚʘ ʩ 1. ʉʪʦʡʥʦʩʪʪʘ 

  ʥʘ ʦʧʝʨʘʥʜʘ src ʩʝ ʢʦʧʠʨʘ ʚ ʨʝʛʠʩʪʲʨʘ, ʩʦʯʝʥ ʦʪ SP. 

  ʂʘʟʘʥʦ ʩ ʜʨʫʛʠ ʜʫʤʠ, ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ src ʩʝ  

  ʟʘʧʠʩʚʘ ʚ ʩʪʝʢʘ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

PUSH - R2 70h R2 - - 

PUSH - @R2 71h R2 - - 

PUSH - IM 1F70h IM - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

PUSH FCh  
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ɸʢʦ SP ʩʦʯʠ ʢʲʤ ʨʝʛʠʩʪʲʨ D20h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪʪʘ FCh ʚ ʨʝʛʠʩʪʲʨ D1Fh (ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ SP ʩʝ 

ʥʘʤʘʣʷʚʘ ʩ 1).  
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PUSHX 

 

ʉʠʥʪʘʢʩʠʩ 

 PUSHX src 

 

ʆʧʝʨʘʮʠʷ 

 SP Ŷ SP - 1  

 @SP Ŷ src 

  

ʆʧʠʩʘʥʠʝ 

 ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ ʉʪʝʢʘ SP ʩʝ ʥʘʤʘʣʷʚʘ ʩ 1. ʉʪʦʡʥʦʩʪʪʘ 

  ʥʘ ʦʧʝʨʘʥʜʘ src ʩʝ ʢʦʧʠʨʘ ʚ ʨʝʛʠʩʪʲʨʘ, ʩʦʯʝʥ ʦʪ SP. 

  ʂʘʟʘʥʦ ʩ ʜʨʫʛʠ ʜʫʤʠ, ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ src ʩʝ  

  ʟʘʧʠʩʚʘ ʚ ʩʪʝʢʘ. ʆʧʝʨʘʥʜʲʪ src ʠʟʧʦʣʟʚʘ ʨʘʟʰʠʨʝʥʘ 

  (12-ʙʠʪʦʚʘ) ʘʜʨʝʩʘʮʠʷ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

PUSHX - ER2 C8h ER2[11:4] { ER2[3:0], 0h} - 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

PUSHX FCAh  

 

ɸʢʦ SP ʩʦʯʠ ʢʲʤ ʨʝʛʠʩʪʲʨ D24h ʠ ʨʝʛʠʩʪʲʨ FCAh ʩʲʜʲʨʞʘ 
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ʩʪʦʡʥʦʩʪ 55h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪʪʘ 55h ʚ 

ʨʝʛʠʩʪʲʨ D23h (ʧʨʝʜʠ ʦʧʝʨʘʮʠʷʪʘ SP ʩʝ ʥʘʤʘʣʷʚʘ ʩ 1).  
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RCF 

 

ʉʠʥʪʘʢʩʠʩ 

 RCF 

 

ʆʧʝʨʘʮʠʷ 

 C Ŷ 0  

  

ʆʧʠʩʘʥʠʝ 

 ʅʫʣʠʨʘʥʝ ʥʘ ʬʣʘʛ C. 

 

ʌʣʘʛʦʚʝ 

 C 0 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

RCF - - CFh - - - 

 

ʇʨʠʤʝʨ: 

 

RCF 

 

ɸʢʦ ʬʣʘʛ C ʝ 1, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʥʫʣʠʨʘ ʬʣʘʛ C. 
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RET 

 

ʉʠʥʪʘʢʩʠʩ 

 RET 

 

ʆʧʝʨʘʮʠʷ 

PC Ŷ @SP 

SP Ŷ SP + 2 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʣʠʟʘʥʝ ʦʪ 

 ʧʦʜʧʨʦʛʨʘʤʘ. ʀʟʧʲʣʥʝʥʠʝʪʦ ʡ ʚʦʜʠ ʜʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ 

 ʥʘ ʇʨʦʛʨʘʤʥʠʷ ɹʨʦʷʯ PC ʦʪ ʩʪʝʢʘ. ʋʢʘʟʘʪʝʣʷʪ ʢʲʤ  

 ʉʪʝʢʘ SP ʩʝ ʥʘʤʘʣʷʚʘ ʩ 2. ɿʘ ʧʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʚʠʞʪʝ  

 ʩʲʱʦ 21.3 ʉʪʝʢ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

RET - - AFh - - - 

 

;ʇʦʜʧʨʦʛʨʘʤʘ 

MySubroutine: 

 ʠʥʩʪʨʫʢʮʠʷ1 

 ... 

 ʠʥʩʪʨʫʢʮʠʷN 

 RET ;ʚʨʲʱʘʥʝ ʦʪ ʧʦʜʧʨʦʛʨʘʤʘʪʘ 
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RL 

 

ʉʠʥʪʘʢʩʠʩ 

 RL dst 

 

ʆʧʝʨʘʮʠʷ 

 ʈʦʪʘʮʠʷ ʥʘʣʷʚʦ. 

 

 
 

ʆʧʠʩʘʥʠʝ 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʧʝʨʘʥʜʘ dst ʩʝ ʧʨʝʤʝʩʪʚʘ ʩ ʝʜʥʘ 

 ʧʦʟʠʮʠʷ ʥʘʣʷʚʦ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʙʠʪ 7 ʩʝ ʧʨʝʤʝʩʪʚʘ ʚ  

 ʙʠʪ 0 ʠ ʬʣʘʛ C. 

 

ʌʣʘʛʦʚʝ 

 C dst[7] 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

RL R1 - 90h R1 - - 

RL @R1 - 91h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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RL  C6h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ C6h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 88h (10001000b), 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ ʩʪʦʡʥʦʩʪ 11h (00010001b) ʚ 

ʨʝʛʠʩʪʲʨ C6h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʦʚʝʪʝ C ʠ V ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ S ʠ Z. 
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RLC 

 

ʉʠʥʪʘʢʩʠʩ 

 RL dst 

 

ʆʧʝʨʘʮʠʷ 

 ʈʦʪʘʮʠʷ ʥʘʣʷʚʦ ʧʨʝʟ ʬʣʘʛ C. 

 

 
 

ʆʧʠʩʘʥʠʝ 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʧʝʨʘʥʜʘ dst ʩʝ ʧʨʝʤʝʩʪʚʘ ʩ ʝʜʥʘ 

 ʧʦʟʠʮʠʷ ʥʘʣʷʚʦ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʙʠʪ 7 ʩʝ ʧʨʝʤʝʩʪʚʘ ʚʲʚ  

 ʬʣʘʛ C, ʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʬʣʘʛ C ʩʝ ʧʨʝʤʝʩʪʚʘ ʚ ʙʠʪ 0 ʥʘ 

 dst. 

 

ʌʣʘʛʦʚʝ 

 C dst[7] 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

RLC R1 - 10h R1 - - 

RLC @R1 - 11h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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RLC  C6h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ C6h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 8Fh (10001111b) ʠ ʬʣʘʛ 

C ʝ 0, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ ʩʪʦʡʥʦʩʪ 1Eh (00011110b) ʚ 

ʨʝʛʠʩʪʲʨ C6h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʦʚʝʪʝ C ʠ V ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ S ʠ Z. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

377 

RR 

 

ʉʠʥʪʘʢʩʠʩ 

 RLR dst 

 

ʆʧʝʨʘʮʠʷ 

 ʈʦʪʘʮʠʷ ʥʘʜʷʩʥʦ. 

 

 
 

ʆʧʠʩʘʥʠʝ 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʧʝʨʘʥʜʘ dst ʩʝ ʧʨʝʤʝʩʪʚʘ ʩ ʝʜʥʘ 

 ʧʦʟʠʮʠʷ ʥʘʜʷʩʥʦ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʙʠʪ 0 ʩʝ ʧʨʝʤʝʩʪʚʘ ʚ  

 ʙʠʪ 7 ʠ ʬʣʘʛ C. 

 

ʌʣʘʛʦʚʝ 

 C dst[0] 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

RR R1 - E0h R1 - - 

RR @R1 - E1h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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RR  R6 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R6 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 31h (00110001b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʦʩʪʘʚʷ ʩʪʦʡʥʦʩʪ 98h (10011000b) ʚ R6, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʦʚʝʪʝ 

C, Vʠ S, ʠ ʥʫʣʠʨʘ ʬʣʘʛʘ Z. 
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RRC 

 

ʉʠʥʪʘʢʩʠʩ 

 RRC dst 

 

ʆʧʝʨʘʮʠʷ 

 ʈʦʪʘʮʠʷ ʥʘʜʷʩʥʦ ʧʨʝʟ ʬʣʘʛ C. 

 

 
 

ʆʧʠʩʘʥʠʝ 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʧʝʨʘʥʜʘ dst ʩʝ ʧʨʝʤʝʩʪʚʘ ʩ ʝʜʥʘ 

 ʧʦʟʠʮʠʷ ʥʘʜʷʩʥʦ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʙʠʪ 0 ʩʝ ʧʨʝʤʝʩʪʚʘ 

ʚʲʚ ʬʣʘʛ C, ʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʬʣʘʛ C ʩʝ ʧʨʝʤʝʩʪʚʘ ʚ ʙʠʪ 

7 ʥʘ dst. 

 

ʌʣʘʛʦʚʝ 

 C dst[0] 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

RRC R1 - C0h R1 - - 

RRC @R1 - C1h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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RRC  C6h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ C6h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ DDh (11011101b) ʠ 

ʬʣʘʛ C ʝ 0, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ ʩʪʦʡʥʦʩʪ 6Eh 

(01101110b) ʚ ʨʝʛʠʩʪʲʨ C6h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʦʚʝʪʝ C ʠ V ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ S ʠ Z. 
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SBC 

 

ʉʠʥʪʘʢʩʠʩ 

 SBC dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst - src - C 

 

ʆʧʠʩʘʥʠʝ 

ʀʟʚʘʞʜʘʥʝ ʩʲʩ ʟʘʝʤ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ src ʠ 

ʬʣʘʛʘ C ʩʝ ʠʟʚʘʞʜʘ ʦʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ dst, ʠ 

ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʦʧʝʨʘʥʜʘ dst.  

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʟʘʝʤ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D 1 

 H 1 ʘʢʦ ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʟʘʝʤ ʦʪ ʙʠʪ 3, ʠʥʘʯʝ ʝ 0 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

SBC r1 r2 32h {r1,r2}  - - 

SBC r1 @r2 33h {r1,r2}  - - 

SBC R1 R2 34h R2 R1 - 

SBC R1 @R2 35h R2 R1 - 

SBC R1 IM 36h R1 IM - 

SBC @R1 IM 37h R1 IM - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

SBC R3, R11 
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ɸʢʦ ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h (00010110b), ʬʣʘʛ C 

ʝ 1 ʠ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R11 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ ʩʪʦʡʥʦʩʪ F5h (11110101b) ʚ ʨʝʛʠʩʪʲʨ R3, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʦʚʝʪʝ C, S ʠ D, ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z, V ʠ H. 

 

ʇʨʠʤʝʨ: 

 

SBC R15, @R10 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R15 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h, ʬʣʘʛ C ʝ 

0, ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R10 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h ʠ ʨʝʛʠʩʪʲʨ 

20h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 11h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ 05h ʚ 

ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R15, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ D, ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ C, Z, S, V ʠ H. 

 

ʇʨʠʤʝʨ: 

 

SBC 34h, 12h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 34h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Eh, ʬʣʘʛ C  ʝ 1 ʠ 

ʨʝʛʠʩʪʲʨ 12h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʦʩʪʘʚʷ ʩʪʦʡʥʦʩʪ 12h ʚ ʨʝʛʠʩʪʲʨ 34h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ D, ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S, V ʠ H. 

 

ʇʨʠʤʝʨ: 

 

SBC 4Bh, @R3 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 4Bh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 82h, ʬʣʘʛ C ʝ 1, 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 10h ʠ ʨʝʛʠʩʪʲʨ 10h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 01h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ ʩʪʦʡʥʦʩʪ 

80h ʚ ʨʝʛʠʩʪʲʨ 4Bh, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʦʚʝʪʝ D ʠ S, ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ C, Z, V ʠ H. 

 

ʇʨʠʤʝʨ: 

 

SBC 6Ch, #03h 
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ɸʢʦ ʨʝʛʠʩʪʲʨ 6Ch ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Ah ʠ ʬʣʘʛ C e 0, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ ʩʪʦʡʥʦʩʪ 27h ʚ ʨʝʛʠʩʪʲʨ 6Ch, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ D, ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S, V ʠ H. 

 

ʇʨʠʤʝʨ: 

 

SBC @D4h, #02h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ D4h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 5Fh, ʨʝʛʠʩʪʲʨ 5F 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 4Ch ʠ ʬʣʘʛ ʉ ʝ 1, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʦʩʪʘʚʷ ʩʪʦʡʥʦʩʪ 49h ʚ ʨʝʛʠʩʪʲʨ 5Fh, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ D, ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S, V ʠ H. 
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SBCX 

 

ʉʠʥʪʘʢʩʠʩ 

 SBCX dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst - src - C 

 

ʆʧʠʩʘʥʠʝ 

ʀʟʚʘʞʜʘʥʝ ʩʲʩ ʟʘʝʤ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ src ʠ 

ʬʣʘʛʘ C ʩʝ ʠʟʚʘʞʜʘ ʦʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ dst, ʠ 

ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʦʧʝʨʘʥʜʘ dst. ʆʧʝʨʘʥʜʠʪʝ dst 

ʠ src ʠʟʧʦʣʟʚʘʪ ʨʘʟʰʠʨʝʥʘ (12 ʙʠʪʦʚʘ) ʘʜʨʝʩʘʮʠʷ ʟʘ 

ʜʦʩʪʲʧ ʜʦ ʚʩʝʢʠ ʨʝʛʠʩʪʲʨ ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʟʘʝʤ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D 1 

 H 1 ʘʢʦ ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʟʘʝʤ ʦʪ ʙʠʪ 3, ʠʥʘʯʝ ʝ 0 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

SBCX ER1 ER2 38h ER2[11:8] 
{ ER2[3:0], 

ER1[11:8]}  
ER1[7:0] 

SBCX ER1 IM 39h IM 
{ 0h, 

ER1[11:8]} 
ER1[7:0] 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

SBCX 346h, 129h 
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ɸʢʦ ʨʝʛʠʩʪʲʨ 346h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2ɽh, ʬʣʘʛ C ʝ 1 ʠ 

ʨʝʛʠʩʪʲʨ 129h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʦʩʪʘʚʷ ʩʪʦʡʥʦʩʪ 12h ʚ ʨʝʛʠʩʪʲʨ 346h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ D ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S, ʠ H. 

 

ʇʨʠʤʝʨ: 

 

SBCX C6Ch, #03h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ C6Ch ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Ah ʠ ʬʣʘʛ C ʝ 0, 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ ʩʪʦʡʥʦʩʪ 27h ʚ ʨʝʛʠʩʪʲʨ C6Ch, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ D ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z, S, ʠ H. 
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SCF 

 

ʉʠʥʪʘʢʩʠʩ 

 SCF 

 

ʆʧʝʨʘʮʠʷ 

C Ŷ 1 

 

ʆʧʠʩʘʥʠʝ 

ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʬʣʘʛ C. 

 

ʌʣʘʛʦʚʝ 

 C 1 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

SCF - -  DFh - - - 

 

ʇʨʠʤʝʨ: 

 

SCF 

 

ɸʢʦ ʬʣʘʛʲʪ C ʝ 0, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʘ C. 
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SRA 

 

ʉʠʥʪʘʢʩʠʩ 

 SRA dst 

 

ʆʧʝʨʘʮʠʷ 

 ɿʥʘʢʦʚʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʜʷʩʥʦ. 

 

 
 

ʆʧʠʩʘʥʠʝ 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʧʝʨʘʥʜʘ dst ʩʝ ʧʨʝʤʝʩʪʚʘ ʩ ʝʜʥʘ 

 ʧʦʟʠʮʠʷ ʥʘʜʷʩʥʦ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʙʠʪ 0 ʩʝ ʧʨʝʤʝʩʪʚʘ  

 ʚʲʚ ʬʣʘʛ C, a ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʙʠʪ 7 (ʟʥʘʢʦʚ ʙʠʪ) ʩʝ 

ʟʘʧʘʟʚʘ ʠ ʩʝ ʢʦʧʠʨʘ ʚ ʙʠʪ 6. 

 

ʌʣʘʛʦʚʝ 

 C dst[0] 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

SRA R1 - D0h R1 - - 

RL @R1 - D1h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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SRA R6 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R6 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) 

ʠʤʘ ʩʪʦʡʥʦʩʪ 31h (00110001b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ 

ʩʪʦʡʥʦʩʪ B8h (10111000b) ʚ R6, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ C ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ Z, V ʠ S. 

 

ʇʨʠʤʝʨ: 

 

SRA @C6h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ C6h  ʠʤʘ ʩʪʦʡʥʦʩʪ DFh ʠ ʨʝʛʠʩʪʲʨ DFh ʠʤʘ 

ʩʪʦʡʥʦʩʪ B8h (10111000b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ 

ʩʪʦʡʥʦʩʪ DCh (11011100b) ʚ ʨʝʛʠʩʪʲʨ DFh, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ 

S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ C, Z ʠ V. 
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SRL 

 

ʉʠʥʪʘʢʩʠʩ 

 SRL dst 

 

ʆʧʝʨʘʮʠʷ 

 ʃʦʛʠʯʝʩʢʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʜʷʩʥʦ. 

 

 
 

ʆʧʠʩʘʥʠʝ 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʧʝʨʘʥʜʘ dst ʩʝ ʧʨʝʤʝʩʪʚʘ ʩ ʝʜʥʘ 

 ʧʦʟʠʮʠʷ ʥʘʜʷʩʥʦ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʙʠʪ 0 ʩʝ ʧʨʝʤʝʩʪʚʘ  

 ʚʲʚ ʬʣʘʛ C, a ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʙʠʪ 7 ʩʝ ʧʦʧʲʣʚʘ ʩ 0. 

 

ʌʣʘʛʦʚʝ 

 C dst[0] 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

SRL R1 - 1FC0h R1 - - 

SRL @R1 - 1FC1h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

SRL R6 
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ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R6 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) 

ʠʤʘ ʩʪʦʡʥʦʩʪ B1h (10110001b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ 

ʩʪʦʡʥʦʩʪ 58h (01011000b) ʚ R6, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ C ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ Z, V ʠ S. 

 

ʇʨʠʤʝʨ: 

 

SRL @C6h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ C6h  ʠʤʘ ʩʪʦʡʥʦʩʪ DFh ʠ ʨʝʛʠʩʪʲʨ DFh ʠʤʘ 

ʩʪʦʡʥʦʩʪ F8h (11111000b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ 

ʩʪʦʡʥʦʩʪ 7Ch (01111100b) ʚ ʨʝʛʠʩʪʲʨ DFh ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ C, Z, S ʠ V. 
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SRP 

 

ʉʠʥʪʘʢʩʠʩ 

 SRP src 

 

ʆʧʝʨʘʮʠʷ 

 RP Ŷ src 

 

ʆʧʠʩʘʥʠʝ 

ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ src ʩʝ ʟʘʧʠʩʚʘ ʚ ʋʢʘʟʘʪʝʣʷ ʢʲʤ 

ʈʝʛʠʩʪʨʠʪʝ RP. ʉʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ RP[7:4] ʫʢʘʟʚʘ 

ʪʝʢʫʱʘʪʘ ʨʝʛʠʩʪʨʦʚʘ ʛʨʫʧʘ, ʘ ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

RP[3:0] ʫʢʘʟʚʘ ʪʝʢʫʱʘʪʘ ʨʝʛʠʩʪʨʦʚʘ ʩʪʨʘʥʠʮʘ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

SRP - IM 01h IM - - 

 

ʇʨʠʤʝʨ: 

 

SRP #01h ;RP = 01h 
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STOP 

 

ʉʠʥʪʘʢʩʠʩ 

 STOP 

 

ʆʧʝʨʘʮʠʷ 

ɺʣʠʟʘʥʝ ʚ STOP-ʨʝʞʠʤ 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʧʦʩʪʘʚʷ ʧʨʦʮʝʩʦʨʘ eZ8 ʚ STOP- 

 ʨʝʞʠʤ (ʚʠʞʪʝ 25.8 ʈʝʞʠʤʠ ʩ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ). 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

STOP - - 6Fh - - - 

 

ʇʨʠʤʝʨ: 

 

STOP  ; ʧʨʦʮʝʩʦʨʲʪ eZ8 ʚʣʠʟʘ ʚ STOP-ʨʝʞʠʤ 
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SUB 

 

ʉʠʥʪʘʢʩʠʩ 

 SUB dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst - src 

 

ʆʧʠʩʘʥʠʝ 

ʀʟʚʘʞʜʘʥʝ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ src ʩʝ ʠʟʚʘʞʜʘ ʦʪ  

 ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ dst ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ 

ʦʧʝʨʘʥʜʘ dst. ʀʟʧʦʣʟʚʘ ʩʝ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ. 

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʟʘʝʤ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʦʪʨʠʮʘʪʝʣʝʥ, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D 1 

 H 1 ʘʢʦ ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʟʘʝʤ ʦʪ ʙʠʪ 3, ʠʥʘʯʝ ʝ 0 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

SUB r1 r2 22h {r1,r2}  - - 

SUB r1 @r2 23h {r1,r2}  - - 

SUB R1 R2 24h R2 R1 - 

SUB R1 @R2 25h R2 R1 - 

SUB R1 IM 26h R1 IM - 

SUB @R1 IM 27h R1 IM - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

SUB R3, R11 
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ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h ʠ 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R11 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ F6h ʚ R3, ʫʩʪʘʥʦʚʷʚʘ 

ʬʣʘʛʦʚʝʪʝ C, S ʠ D, ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z,V, D  ʠ H. 

 

ʇʨʠʤʝʨ: 

 

SUB R15, @R10 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R15 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 16h ʠ 

ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R10 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 20h, ʠ ʨʝʛʠʩʪʲʨ 

20h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 11h, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪ 05h ʚ R15, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ D ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ 

C, Z, S, V ʠ H. 

 

ʇʨʠʤʝʨ: 

 

SUB 34h, 12h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 34h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Eh ʠ ʨʝʛʠʩʪʲʨ 12h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 

13h ʚ ʨʝʛʠʩʪʲʨ 34h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ D ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ C, 

Z, S, V ʠ H. 

 

ʇʨʠʤʝʨ: 

 

SUB E4h, 12h 

 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʜʨʝʩ ɽ4h ʘʢʪʠʚʠʨʘ Escaped-ʘʜʨʝʩʘʮʠʷ, ʪ.ʝ. 

. ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. ɺ 

ʥʘʰʠʷ ʩʣʫʯʘʡ ʪʦʚʘ ʝ R4. ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R4 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Eh ʠ ʨʝʛʠʩʪʲʨ 12h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 13h ʚ R4, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ D ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ C, Z, S, V ʠ H. 

  

ʇʨʠʤʝʨ: 
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SUB 4Bh, @R3 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 4Bh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 82h, ʠ ʨʘʙʦʪʥʠʷʪ 

ʨʝʛʠʩʪʲʨ R3 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 10h ʠ ʨʝʛʠʩʪʲʨ 10h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 01h, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 81h ʚ ʨʝʛʠʩʪʲʨ 4Bh, ʫʩʪʘʥʦʚʷʚʘ 

ʬʣʘʛʦʚʝʪʝ D ʠ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ C, Z,  V ʠ H. 

 

ʇʨʠʤʝʨ: 

 

SUB 6Ch, #03h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 6Ch ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Ah, ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 27h ʚ ʨʝʛʠʩʪʲʨ 6Ch, ʫʩʪʘʥʦʚʷʚʘ 

ʬʣʘʛ D ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ C, Z, S, V ʠ H. 

 

ʇʨʠʤʝʨ: 

 

SUB @D4h, #02h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ D4h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 5Fh ʠ ʨʝʛʠʩʪʲʨ 5Fh 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 4Ah, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪ 4Eh ʚ ʨʝʛʠʩʪʲʨ 5Fh, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ D ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚeʪʝ C, Z, S, V ʠ H. 
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SUBX 

 

ʉʠʥʪʘʢʩʠʩ 

 SUBX dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst - src  

 

ʆʧʠʩʘʥʠʝ 

ʀʟʚʘʞʜʘʥʝ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ ʩʝ ʠʟʚʘʞʜʘ ʦʪ  

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʘ dst, ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ 

ʚ ʦʧʝʨʘʥʜʘ dst. ʀʟʧʦʣʟʚʘ ʩʝ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʦʜ. 

ʆʧʝʨʘʥʜʠʪʝ dst ʠ src ʠʟʧʦʣʟʚʘʪ ʨʘʟʰʠʨʝʥʘ (12-ʙʠʪʦʚʘ) 

ʘʜʨʝʩʘʮʠʷ ʟʘ ʜʦʩʪʲʧ ʜʦ ʚʩʝʢʠ ʨʝʛʠʩʪʲʨ ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ 

ʇʘʤʝʪ. 

 

ʌʣʘʛʦʚʝ 

 C 1 ʘʢʦ ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʟʘʝʤ ʦʪ ʙʠʪ 7, ʠʥʘʯʝ ʝ 0 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʦʪʨʠʮʘʪʝʣʝʥ, ʠʥʘʯʝ ʝ 0 

 V 1 ʘʢʦ ʠʤʘ ʘʨʠʪʤʝʪʠʯʥʦ ʧʨʝʧʲʣʚʘʥʝ, ʠʥʘʯʝ ʝ 0 

 D 1 

 H 1 ʘʢʦ ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʟʘʝʤ ʦʪ ʙʠʪ 3, ʠʥʘʯʝ ʝ 0 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

SUBX ER1 ER2 28h ER2[11:4] 
{ER2[3:0], 

ER1[11:8]} 
ER1[7:0] 

SUBX ER1 IM 29h IM 
{0h, 

ER1[11:8]} 
ER1[7:0] 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

SUBX 234h, 912h 
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ɸʢʦ ʨʝʛʠʩʪʲʨ 234h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Eh ʠ ʨʝʛʠʩʪʲʨ 912h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 1Bh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 

13h ʚ ʨʝʛʠʩʪʲʨ 234h, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ D ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ 

C, Z, S, V ʠ H. 
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SWAP 

 

ʉʠʥʪʘʢʩʠʩ 

 SWAP dst 

 

ʆʧʝʨʘʮʠʷ 

 dst[7:4] ź dst[3:0]  

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʨʘʟʤʝʥʷ ʤʝʩʪʘʪʘ ʥʘ ʩʪʘʨʰʠʷ ʠ 

ʤʣʘʜʰʠʷ ʧʦʣʫʙʘʡʪ ʥʘ ʦʧʝʨʘʥʜʘ dst. 

 

ʌʣʘʛʦʚʝ 

 C x 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 0, ʠʥʘʯʝ ʝ 0 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

SWAP R1 - F0h R1 - - 

SWAP @R1 - F1h R1 - - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

SWAP BCh 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ BCh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ B3h (10110011b), 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʦʩʪʘʚʷ ʩʪʦʡʥʦʩʪ 3Bh (00111011b) ʚ 

ʨʝʛʠʩʪʲʨ BCh. 
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TCM 

 

ʉʠʥʪʘʢʩʠʩ 

 TCM dst, src 

 

ʆʧʝʨʘʮʠʷ 

 (NOT dst)  AND src 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʪʝʩʪʚʘ ʠʟʙʨʘʥʠ ʙʠʪʦʚʝ ʚ ʦʧʝʨʘʥʜʘ dst 

ʟʘ ʣʦʛʠʯʝʩʢʘ 1. ʆʧʝʨʘʥʜʲʪ src ʩʣʫʞʠ ʟʘ ʤʘʩʢʘ. 

ʉʧʝʮʠʬʠʮʠʨʘʡʪʝ  ʩʲʦʪʚʝʪʥʠʪʝ ʙʠʪʦʚʝ ʚ ʤʘʩʢʘʪʘ ʜʘ ʩʘ 

1. ʆʧʝʨʘʥʜʲʪ dst ʧʲʨʚʦ ʩʝ ʠʥʚʝʨʪʠʨʘ (ʥʫʣʠʪʝ ʩʝ 

ʟʘʤʝʥʷʪ ʩ ʝʜʠʥʠʮʠ ʠ ʦʙʨʘʪʥʦ) ʠ ʩʣʝʜ ʪʦʚʘ ʩʝ AND-ʚʘ ʩ 

ʤʘʩʢʘʪʘ src. ɸʢʦ ʬʣʘʛ Z ʝ 1, ʪʝʩʪʚʘʥʠʪʝ ʙʠʪʦʚʝ ʩʘ 1. 

ʆʧʝʨʘʥʜʠʪʝ dst ʠ src ʥʝ ʩʝ ʧʨʦʤʝʥʷʪ.  

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

TCM r1 r2 62h {r1,r2}  - - 

TCM r1 @r2 63h {r1,r2}  - - 

TCM R1 R2 64h R2 R1 - 

TCM R1 @R2 65h R2 R1 - 

TCM R1 IM 66h R1 IM - 

TCM @R1 IM 67h R1 IM - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 
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ʇʨʠʤʝʨ: 

 

TCM R3, R7 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 45h 

(01000101b) ʠ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 01h 

(00000001b) (ʙʠʪ 0 ʚ R3 ʩʝ ʪʝʩʪʚʘ ʜʘʣʠ ʝ 1), ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ Z (ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʙʠʪ 0 ʚ R3 

ʝ 1) ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ V ʠ S. 
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TCMX 

 

ʉʠʥʪʘʢʩʠʩ 

 TCMX dst, src 

 

ʆʧʝʨʘʮʠʷ 

 (NOT dst)  AND src 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʪʝʩʪʚʘ ʠʟʙʨʘʥʠ ʙʠʪʦʚʝ ʚ ʦʧʝʨʘʥʜʘ dst 

ʟʘ ʣʦʛʠʯʝʩʢʘ 1. ʆʧʝʨʘʥʜʲʪ src ʩʣʫʞʠ ʟʘ ʤʘʩʢʘ. 

ʉʧʝʮʠʬʠʮʠʨʘʡʪʝ  ʩʲʦʪʚʝʪʥʠʪʝ ʙʠʪʦʚʝ ʚ ʤʘʩʢʘʪʘ ʜʘ ʩʘ 

1. ʆʧʝʨʘʥʜʲʪ dst ʧʲʨʚʦ ʩʝ ʠʥʚʝʨʪʠʨʘ (ʥʫʣʠʪʝ ʩʝ 

ʟʘʤʝʥʷʪ ʩ ʝʜʠʥʠʮʠ ʠ ʦʙʨʘʪʥʦ) ʠ ʩʣʝʜ ʪʦʚʘ ʩʝ AND-ʚʘ 

ʩʲʩ ʤʘʩʢʘʪʘ src. ɸʢʦ ʬʣʘʛ Z ʝ 1, ʪʝʩʪʚʘʥʠʪʝ ʙʠʪʦʚʝ ʩʘ 1. 

ʆʧʝʨʘʥʜʠʪʝ dst ʠ src ʥʝ ʩʝ ʧʨʦʤʝʥʷʪ. ʆʧʝʨʘʥʜʠʪʝ dst ʠ 

src ʠʟʧʦʣʟʚʘʪ ʨʘʟʰʠʨʝʥʘ (12 ʙʠʪʦʚʘ) ʘʜʨʝʩʘʮʠʷ ʟʘ 

ʜʦʩʪʲʧ ʜʦ ʚʩʝʢʠ ʨʝʛʠʩʪʲʨ ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

TCMX ER1 ER2 68h ER2[11:4] 
{ER2[3:0], 

ER1[11:8]} 
ER1[7:0] 

TCMX ER1 IM 69h IM 
{0h, 

ER1[11:8]} 
ER1[7:0] 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 
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ʇʨʠʤʝʨ: 

 

TCMX DD4h, 420h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ DD4h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 04h (00000100b) ʠ 

ʨʝʛʠʩʪʲʨ 420h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 80h (10000000b) (ʙʠʪ 7 ʚ 

ʨʝʛʠʩʪʲʨ DD4h ʩʝ ʪʝʩʪʚʘ ʜʘʣʠ ʝ 1), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʥʫʣʠʨʘ  ʬʣʘʛ Z (ʙʠʪ 7 ʚ ʨʝʛʠʩʪʲʨ DD4h ʥʝ ʝ 1) ʠ ʫʩʪʘʥʦʚʷʚʘ 

ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛ V. 
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TM 

 

ʉʠʥʪʘʢʩʠʩ 

 TM dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst AND src 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʪʝʩʪʚʘ ʠʟʙʨʘʥʠ ʙʠʪʦʚʝ ʚ ʦʧʝʨʘʥʜʘ dst 

ʟʘ ʣʦʛʠʯʝʩʢʘ 0. ʆʧʝʨʘʥʜʲʪ src ʩʣʫʞʠ ʟʘ ʤʘʩʢʘ. 

ʉʧʝʮʠʬʠʮʠʨʘʡʪʝ  ʩʲʦʪʚʝʪʥʠʪʝ ʙʠʪʦʚʝ ʚ ʤʘʩʢʘʪʘ ʜʘ ʩʘ 

1. ʆʧʝʨʘʥʜʲʪ dst ʩʝ AND-ʚʘ ʩ ʤʘʩʢʘʪʘ src. ɸʢʦ ʬʣʘʛ Z ʝ 

1, ʪʝʩʪʚʘʥʠʪʝ ʙʠʪʦʚʝ ʩʘ 0. ʆʧʝʨʘʥʜʠʪʝ dst ʠ src ʥʝ ʩʝ 

ʧʨʦʤʝʥʷʪ.  

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

TM r1 r2 72h {r1,r2}  - - 

TM r1 @r2 73h {r1,r2}  - - 

TM R1 R2 74h R2 R1 - 

TM R1 @R2 75h R2 R1 - 

TM R1 IM 76h R1 IM - 

TM @R1 IM 77h R1 IM - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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TM R3, R7 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R3 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 45h 

(01000101b) ʠ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R7 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 02h 

(00000010b) (ʙʠʪ 1 ʚ R3 ʩʝ ʪʝʩʪʚʘ ʜʘʣʠ ʝ 0), ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ Z (ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʙʠʪ 1 ʚ R3 

ʝ 0) ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ V ʠ S. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

405 

TMX 

 

ʉʠʥʪʘʢʩʠʩ 

 TMX dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst AND src 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʪʝʩʪʚʘ ʠʟʙʨʘʥʠ ʙʠʪʦʚʝ ʚ ʦʧʝʨʘʥʜʘ dst 

ʟʘ ʣʦʛʠʯʝʩʢʘ 0. ʆʧʝʨʘʥʜʲʪ src ʩʣʫʞʠ ʟʘ ʤʘʩʢʘ. 

ʉʧʝʮʠʬʠʮʠʨʘʡʪʝ  ʩʲʦʪʚʝʪʥʠʪʝ ʙʠʪʦʚʝ ʚ ʤʘʩʢʘʪʘ ʜʘ ʩʘ 

1. ʆʧʝʨʘʥʜʲʪ dst ʩʝ AND-ʚʘ ʩʲʩ ʤʘʩʢʘʪʘ src. ɸʢʦ ʬʣʘʛ 

Z ʝ 1, ʪʝʩʪʚʘʥʠʪʝ ʙʠʪʦʚʝ ʩʘ 0. ʆʧʝʨʘʥʜʠʪʝ dst ʠ src ʥʝ 

ʩʝ ʧʨʦʤʝʥʷʪ. ʆʧʝʨʘʥʜʠʪʝ dst ʠ src ʠʟʧʦʣʟʚʘʪ ʨʘʟʰʠʨʝʥʘ 

(12 ʙʠʪʦʚʘ) ʘʜʨʝʩʘʮʠʷ ʟʘ ʜʦʩʪʲʧ ʜʦ ʚʩʝʢʠ ʨʝʛʠʩʪʲʨ ʚ 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

TMX ER1 ER2 78h ER2[11:4] 
{ER2[3:0], 

ER1[11:8]} 
ER1[7:0] 

TMX ER1 IM 79h IM 
{0h, 

ER1[11:8]} 
ER1[7:0] 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 
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TMX 789h, 246h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 789h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 45h (01000101b) ʠ 

ʨʝʛʠʩʪʲʨ 246h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 02h (00000010b) (ʙʠʪ 1 ʚ 

ʨʝʛʠʩʪʲʨ 789h ʩʝ ʪʝʩʪʚʘ ʜʘʣʠ ʝ 0), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ 

ʫʩʪʘʥʦʚʷʚʘ  ʬʣʘʛ Z (ʙʠʪ 1 ʚ ʨʝʛʠʩʪʲʨ DD4h ʝ 0) ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚʝʪʝ V ʠ S. 
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TRAP 

 

ʉʠʥʪʘʢʩʠʩ 

 TRAP Vector 

 

ʆʧʝʨʘʮʠʷ 

 ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʦ ʧʨʝʢʲʩʚʘʥʝ. 

  

 SP Ŷ SP - 2 

 @ SP Ŷ PC 

 SP Ŷ SP - 1  

 @ SP Ŷ FLAGS 

 PC Ŷ @Vector 

 

ʆʧʠʩʘʥʠʝ 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʛʝʥʝʨʠʨʘ ʩʦʬʪʫʝʨʥʦ ʧʨʝʢʲʩʚʘʥʝ. 

ʇʨʦʛʨʘʤʥʠʷʪ ɹʨʦʷʯ PC ʠ ʨʝʛʠʩʪʲʨ FLAGS ʩʝ 

ʩʲʭʨʘʥʷʚʘʪ ʚ ʩʪʝʢʘ. ʇʨʦʮʝʩʦʨʲʪ eZ8 ʟʘʨʝʞʜʘ 16-

ʙʠʪʦʚʠʷ ʇʨʦʛʨʘʤʝʥ ɹʨʦʷʯ ʩʲʩ ʩʪʦʡʥʦʩʪʪʘ, ʩʲʭʨʘʥʝʥʘ 

ʥʘ ʘʜʨʝʩʘ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ, ʫʢʘʟʘʥ ʩ Vector. 

ʌʠʟʠʯʝʩʢʠʷʪ ʘʜʨʝʩ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʩʝ ʧʦʣʫʯʘʚʘ 

ʯʨʝʟ ʫʤʥʦʞʘʚʘʥʝ ʥʘ Vector*2. Vector ʠʤʘ 256 

ʚʲʟʤʦʞʥʠ ʩʪʦʡʥʦʩʪʠ: ʦʪ 0 ʜʦ 255. ɹʘʟʦʚʠʷʪ ʘʜʨʝʩ 

ʟʘʧʦʯʚʘ ʦʪ 0000h ʠ ʟʘʚʲʨʰʚʘ ʥʘ 01FEh (510 ʜʝʩʝʪʠʯʥʦ). 

ʀʟʧʦʣʟʚʘʡʪʝ ʠʥʩʪʨʫʢʮʠʷʪʘ IRET ʟʘ ʚʨʲʱʘʥʝ ʦʪ 

ʧʨʝʢʲʩʚʘʥʝʪʦ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ Vector ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 
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TRAP Vector F2h Vector - - 

 

Vector ɸʜʨʝʩ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ (Vector * 2) 

01 0000h:0001h 

1 0002h:0003h 

2 0004h:0005h 

3 0006h:0007h 

4 0008h:0009h 

5 000Ah:000Bh 

6 000Ch:000Dh 

7 000Eh:000Dh 

é é 

255 01FEh:01FFh 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɺʲʧʨʝʢʠ ʯʝ ʚ ʦʨʠʛʠʥʘʣʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʠʱʦ ʥʝ ʝ 

ʩʧʦʤʝʥʘʪʦ, ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʚʝʢʪʦʨ ʝ ʙʝʟʩʤʠʩʣʝʥ, ʪʲʡ ʢʘʪʦ ʚ 

ʇʨʦʛʨʘʤʥʠʷʪ ɹʨʦʷʯ ʱʝ ʩʝ ʟʘʨʝʜʠ ʩʪʦʡʥʦʩʪʪʘ, ʩʲʭʨʘʥʝʥʘ ʥʘ ʘʜʨʝʩʠ 

0000h:0001h ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. Z8Encore! ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ 

ʠʟʧʦʣʟʚʘʪ ʪʝʟʠ ʘʜʨʝʩʠ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʩʧʝʮʠʘʣʥʠ ʬʣʘʰ-

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ. ɺ 25.15 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ ʱʝ 

ʥʘʫʯʠʪʝ ʧʦʚʝʯʝ ʟʘʪʦʚʘ. 

_____________________________________________________________ 

 

ʇʨʠʤʝʨ: 

 

TRAP #%34h 

 

ɸʢʦ ʘʜʨʝʩ 68h (ʧʦʣʫʯʘʚʘ ʩʝ ʢʘʪʦ ʧʦʩʦʯʝʥʠʷʪ ʚ ʠʥʩʪʨʫʢʮʠʷʪʘ 

ʘʜʨʝʩ ʩʝ ʫʤʥʦʞʠ ʧʦ 2) ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ A0h ʠ ʘʜʨʝʩ 69h 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 2Fh, ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʩʲʭʨʘʥʷʚʘ 

ʨʝʛʠʩʪʨʠʪʝ FLAGS ʠ PC ʚ ʩʪʝʢʘ, PC ʩʝ ʟʘʨʝʞʜʘ ʩʲʩ 

ʩʪʦʡʥʦʩʪʪʘ A02Fh ʠ ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʧʨʝʭʚʲʨʣʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ 

ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʪʦʟʠ ʘʜʨʝʩ. 
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WDT 

 

ʉʠʥʪʘʢʩʠʩ 

 WDT 

 

ʆʧʝʨʘʮʠʷ 

 ʇʨʝʟʘʨʝʞʜʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ. 

 

ʆʧʠʩʘʥʠʝ 

 ʇʲʨʚʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʩʪʘʨʪʠʨʘ 

 WDT-ʪʘʡʤʝʨʘ. ɺʩʷʢʦ ʧʦʩʣʝʜʚʘʱʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

 ʠʥʩʪʨʫʢʮʠʷʪʘ ʚʦʜʠ ʜʦ ʧʨʝʟʘʨʝʞʜʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ,  

 ʧʨʝʜʧʘʟʚʘʡʢʠ ʛʦ ʦʪ ʥʫʣʠʨʘʥʝ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z - 

 S - 

 V - 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

WDT - - 52h - - - 
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XOR 

 

ʉʠʥʪʘʢʩʠʩ 

 XOR dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst  XOR src 

 

ʆʧʠʩʘʥʠʝ 

ʃʦʛʠʯʝʩʢʦ ʠʟʢʣʶʯʚʘʱʦ ʀʃʀ. ʆʧʝʨʘʥʜʲʪ src ʩʝ XOR-

ʚʘ ʩ ʦʧʝʨʘʥʜʘ dst ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʦʧʝʨʘʥʜʘ 

dst. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

XOR r1 r2 B2h {r1,r2}  - - 

XOR r1 @r2 B3h {r1,r2}  - - 

XOR R1 R2 B4h R2 R1 - 

XOR R1 @R2 45h R2 R1 - 

XOR R1 IM B6h R1 IM - 

XOR @R1 IM B7h R1 IM - 

 

ɸʜʨʝʩʥʠʪʝ ʨʝʞʠʤʠ R ʠ IR ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Escaped-

ʘʜʨʝʩʘʮʠʷ. ɸʢʦ ʩʪʘʨʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ Eh, ʤʣʘʜʰʠʷʪ 

ʧʦʣʫʙʘʡʪ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

XOR R1, R14 

 



  

 

411 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R1 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 38h 

(00111000b) ʠ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R14 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

8Dh (10001101b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ B5h 

(10110101b) ʚ R1, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z ʠ 

V. 

 

ʇʨʠʤʝʨ: 

 

XOR R4, @R13 

 

ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R4 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F9h 

(11111001b), ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R13 ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 7Bh  

ʠ ʨʝʛʠʩʪʲʨ 7Bh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 6Ah (01101010b), ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 93h (10010011b) ʚ R4, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z, V. 

 

ʇʨʠʤʝʨ: 

 

XOR 3Ah, 42h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 3Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F5h (11110101b) ʠ 

ʨʝʛʠʩʪʲʨ 42h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0Ah (00001010b), ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ FFh ʚ ʨʝʛʠʩʪʲʨ 3Ah, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

XOR E4h, 42h 

 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʜʨʝʩ ɽ4h ʘʢʪʠʚʠʨʘ Escaped-ʘʜʨʝʩʘʮʠʷ, ʪ.ʝ. 

. ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. ɺ 

ʥʘʰʠʷ ʩʣʫʯʘʡ ʪʦʚʘ ʝ R4. ɸʢʦ ʨʘʙʦʪʥʠʷʪ ʨʝʛʠʩʪʲʨ R4 

ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F5h (11110101b) ʠ ʨʝʛʠʩʪʲʨ 42h ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 0Ah (00001010b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ 

ʩʪʦʡʥʦʩʪ FFh ʚ ʨʝʛʠʩʪʲʨ R4, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ 

ʬʣʘʛʦʚeʪʝ Z ʠ V. 
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ʇʨʠʤʝʨ: 

 

XOR R5, @45h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ R5 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ F0h (11110000b), ʨʝʛʠʩʪʲʨ 45h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 

3Ah ʠ ʨʝʛʠʩʪʲʨ 3Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 7Fh (01111111b), 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 8Fh (10001111b) ʚ R5, 

ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

XOR 7Ah, #F0h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ 7Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F7h (11110111b), 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 07h ʚ ʨʝʛʠʩʪʲʨ 7Ah ʠ 

ʥʫʣʠʨʘ ʬʣʘʛʦʚeʪʝ Z, V ʠ S. 

 

ʇʨʠʤʝʨ: 

 

XOR @R3, #05h 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ R3 (ʠʟʧʦʣʟʚʘ ʩʝ Escaped-ʘʜʨʝʩʘʮʠʷ) ʩʲʜʲʨʞʘ 

ʩʪʦʡʥʦʩʪ 3Eh ʠ ʨʝʛʠʩʪʲʨ 3Eh ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 6Ch 

(01101100b), ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 69h 

(01101001b) ʚ ʨʝʛʠʩʪʲʨ 3Eh ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z,V ʠ S. 
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XORX 

 

ʉʠʥʪʘʢʩʠʩ 

 XORX dst, src 

 

ʆʧʝʨʘʮʠʷ 

 dst Ŷ dst XOR src 

 

ʆʧʠʩʘʥʠʝ 

ʃʦʛʠʯʝʩʢʦ ʠʟʢʣʶʯʚʘʱʦ ʀʃʀ. ʆʧʝʨʘʥʜʲʪ src ʩʝ XOR-

ʚʘ ʩ ʦʧʝʨʘʥʜʘ dst ʠ ʨʝʟʫʣʪʘʪʲʪ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʦʧʝʨʘʥʜʘ 

dst. ʆʧʝʨʘʥʜʠʪʝ dst ʠ src ʠʟʧʦʣʟʚʘʪ ʨʘʟʰʠʨʝʥʘ (12-

ʙʠʪʦʚʘ) ʘʜʨʝʩʘʮʠʷ ʟʘ ʜʦʩʪʲʧ ʜʦ ʚʩʝʢʠ ʨʝʛʠʩʪʲʨ ʚ 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. 

 

ʌʣʘʛʦʚʝ 

 C - 

 Z 1 ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʠʥʘʯʝ ʝ 0 

 S 1 ʘʢʦ ʙʠʪ 7 ʥʘ ʨʝʟʫʣʪʘʪʘ ʝ 1, ʠʥʘʯʝ ʝ 0 

 V 0 

 D - 

 H - 

 

ʘʙʨeʚʠʘʪʫʨʘ dst src ʦʧʢʦʜ ʦ1 ʦ2 ʦ3 

XORX ER1 ER2 B8h ER2[11:4] 
{ER2[3:0], 

ER1[11:8]} 
ER1[7:0] 

XORX ER1 IM B9h IM 
{0h, 

ER1[11:8]} 
ER1[7:0] 

 

ɸʜʨʝʩʥʠʷʪ ʨʝʞʠʤ ER ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ Escaped-ʘʜʨʝʩʘʮʠʷ. 

ɸʢʦ ʩʪʘʨʰʠʷʪ ʙʘʡʪ ʥʘ ʘʜʨʝʩʘ ʝ EEh, ʤʣʘʜʰʠʷʪ ʧʦʣʫʙʘʡʪ 

ʫʢʘʟʚʘ ʨʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ. 

 

ʇʨʠʤʝʨ: 

 

ORX 93Ah, 142h 
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ɸʢʦ ʨʝʛʠʩʪʲʨ 93Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ F5h (11110101b) ʠ 

ʨʝʛʠʩʪʲʨ 142h ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 0Ah (00001010b), ʛʦʨʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 9Fh (10011111b) ʚ ʨʝʛʠʩʪʲʨ 

93Ah, ʫʩʪʘʥʦʚʷʚʘ ʬʣʘʛʘ S ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ Z ʠ V. 

 

ʇʨʠʤʝʨ: 

 

XORX D7Ah, #01100110b 

 

ɸʢʦ ʨʝʛʠʩʪʲʨ D7Ah ʩʲʜʲʨʞʘ ʩʪʦʡʥʦʩʪ 07h (00000111b), 

ʛʦʨʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘʧʠʩʚʘ ʩʪʦʡʥʦʩʪ 61h (01100001b) ʚ 

ʨʝʛʠʩʪʲʨ D7Ah ʠ ʥʫʣʠʨʘ ʬʣʘʛʦʚʝʪʝ S, Z ʠ V. 
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23 ʆʧʠʩʘʥʠʝ ʥʘ ʘʩʝʤʙʣʝʨʘ 

23.1  ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ɸʩʝʤʙʣʝʨʲʪ ʝ ʩʧʝʮʠʘʣʥʘ ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʧʨʝʦʙʨʘʟʫʚʘ 

ʘʩʝʤʙʣʝʨʥʠʷ ʢʦʜ ʚ ʦʙʝʢʪʝʥ ʢʦʜ (ʤʘʰʠʥʥʠ ʠʥʩʪʨʫʢʮʠʠ). 

ʂʦʛʘʪʦ ʘʩʝʤʙʣʠʨʘʪʝ ʝʜʥʘ ʘʩʝʤʙʣʝʨʥʘ ʧʨʦʛʨʘʤʘ ʥʘ ʝʜʥʘ 

ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ (ʚ ʩʣʫʯʘʷ ʥʘ ʧʝʨʩʦʥʘʣʝʥ ʢʦʤʧʶʪʲʨ), ʘ 

ʛʝʥʝʨʠʨʘʥʠʷʪ ʢʦʜ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʨʫʛʘ 

ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ (ʚ ʩʣʫʯʘʷ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

ZF083A), ʧʦ-ʧʨʘʚʠʣʥʦ ʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʪʝʨʤʠʥʘ 

ʄʘʢʨʦʘʩʝʤʙʣʝʨ ʚʤʝʩʪʦ ɸʩʝʤʙʣʝʨ. ɿʘ ʧʦ-ʢʨʘʪʢʦ ʘʟ ʦʙʘʯʝ ʱʝ 

ʠʟʧʦʣʟʚʘʤ ʪʝʨʤʠʥʘ ɸʩʝʤʙʣʝʨ.  

 

ɸʩʝʤʙʣʝʨʥʘʪʘ ʧʨʦʛʨʘʤʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʩʦʨʩ-ʬʘʡʣʦʚʝ ʩ 

ʨʘʟʰʠʨʝʥʠʝ .asm. ɸʩʝʤʙʣʝʨʲʪ ʧʨʝʦʙʨʘʟʫʚʘ ʘʩʝʤʙʣʝʨʥʠʪʝ 

ʬʘʡʣʦʚʝ ʚ ʧʨʝʤʝʩʪʚʘʝʤʠ ʦʙʝʢʪʥʠ ʬʘʡʣʦʚʝ ʩ ʨʘʟʰʠʨʝʥʠʝ .ʦbj . 

ʊʝʟʠ ʦʙʝʢʪʥʠ ʬʘʡʣʦʚʝ ʩʝ ʧʦʜʘʚʘʪ ʥʘ ʜʨʫʛʘ ʧʨʦʛʨʘʤʘ, 

ʥʘʨʝʯʝʥʘ ʃʠʥʢʝʨ, ʢʦʷʪʦ ʛʝʥʝʨʠʨʘ ʢʨʘʡʥʠʷ ʠʟʧʲʣʥʠʤ ʬʘʡʣ 

(ʬʘʡʣ ʩ ʨʘʟʰʠʨʝʥʠʝ .hex ʠ/ʠʣʠ .lod), ʛʦʪʦʚ ʟʘ ʟʘʨʝʞʜʘʥʝ ʚ 

ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʌʠʛ.198 ʠʣʶʩʪʨʠʨʘ 

ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩ. 

 

 

23.2  ɸʜʨʝʩʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʝʛʤʝʥʪʠ 

 

ZDS II ʨʘʟʚʦʡʥʘʪʘ ʩʨʝʜʘ ʨʘʟʜʝʣʷ ʧʘʤʝʪʠʪʝ ʥʘ Z8 Encore! 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʥʘ ʥʷʢʦʣʢʦ ʘʜʨʝʩʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ 

(address spaces): 

 

Á ROM (Read Only Memory) 

 

ROM-ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʢʦʜ ʠ 

ʢʦʥʩʪʘʥʪʥʠ ʜʘʥʥʠ. ʊʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ʚ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʘʜʨʝʩʠ 0000hõXXXXh, ʢʲʜʝʪʦ 

XXXXh ʝ ʧʦʩʣʝʜʥʠʷ ʘʜʨʝʩ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʠ ʝ ʨʘʟʣʠ- 
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ʌʠʛ. 198 ɸʩʝʤʙʣʠʨʘʥʝ ʥʘ ʘʩʝʤʙʣʝʨʥʘ ʧʨʦʛʨʘʤʘ 
 

ʯʝʥ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ. 

 

Á RData (Register Data) 

 

RData-ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʟʘʝʤʘ ʘʜʨʝʩʠ 00hõFFh ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ 

ʇʘʤʝʪ. ʊʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʥʝʢʦʥʩʪʘʥʪʥʠ ʜʘʥʥʠ 

(ʧʨʦʤʝʥʣʠʚʠ). 

 
 

VECTOR RESET = 0100h  

 

 ORG 0100h 

startup:  

  

 

 JP    startup 

  

 END 

ʠʟʧʲʣʥʠʤ ʢʦʜ: 

.hex (ʠʣʠ .lod) ʬʘʡʣ 

ɸʩʝʤʙʣʝʨʥʘ 

ʧʨʦʛʨʘʤʘ 

 

ɸʩʝʤʙʣʝʨ 

 

ʃʠʥʢʝʨ 
 

ɹʠʙʣʠʦʪʝʢʘ 

ʘʩʝʤʙʣʝʨʝʥ ʢʦʜ: 

.asm ʬʘʡʣʦʚʝ 

ʦʙʝʢʪʝʥ ʢʦʜ: 

.obj ʬʘʡʣʦʚʝ 

ʦʙʝʢʪʝʥ ʢʦʜ: 

.obj ʬʘʡʣʦʚʝ 
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Á EData (Extended Data) 

 

EData-ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʟʘʝʤʘ ʘʜʨʝʩʠ 100hõEFFh ʚ 

ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ. ʊʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 

ʥʝʢʦʥʩʪʘʥʪʥʠ ʜʘʥʥʠ (ʧʨʦʤʝʥʣʠʚʠ). ʅʷʢʦʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʠʤʘʪ ʧʦ-ʤʘʣʢʦ ʧʘʤʝʪ, ʝʪʦ ʟʘʱʦ ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʪʦʚʘ 

ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʱʝ ʙʲʜʝ ʧʦʜ EFFh. ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠ, 

ʢʦʠʪʦ ʠʤʘʪ 256 ʙʘʡʪʘ RAM ʧʘʤʝʪ ʠʣʠ ʧʦ-ʤʘʣʢʦ, ʥʷʤʘʪ EData 

ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ: ɸʜʨʝʩʠʪʝ F00hõFFFh ʚ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʩʘ 

ʨʝʟʝʨʚʠʨʘʥʠ ʟʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ (SFRs).  

_____________________________________________________________ 
 

ɺʩʷʢʦ ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʝ ʩʲʩʪʦʠ ʦʪ ʩʝʛʤʝʥʪʠ. 

ʉʝʛʤʝʥʪʠʪʝ ʩʘ ʠʤʝʥʫʚʘʥʠ ʣʦʛʠʯʝʩʢʠ ʯʘʩʪʠ ʦʪ ʜʘʥʥʠ ʠʣʠ ʢʦʜ. 

ʉʝʛʤʝʥʪʠʪʝ ʩ ʝʜʥʘʢʚʠ ʠʤʝʥʘ ʩʝ ʩʲʝʜʠʥʷʚʘʪ ʧʦ ʚʨʝʤʝ ʥʘ 

ʩʚʲʨʟʚʘʥʝ. ɺʩʝʢʠ ʩʝʛʤʝʥʪ ʩʝ ʘʩʦʮʠʠʨʘ ʩʘʤʦ ʩ ʝʜʥʦ ʘʜʨʝʩʥʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʀʤʘ ʜʚʘ ʪʠʧʘ ʩʝʛʤʝʥʪʠ: 

 

Á ʘʙʩʦʣʶʪʥʠ ʩʝʛʤʝʥʪʠ 

 

ɸʙʩʦʣʶʪʥʠʷʪ ʩʝʛʤʝʥʪ ʝ ʩʝʛʤʝʥʪ ʩ ʬʠʢʩʠʨʘʥʦ ʥʘʯʘʣʦ. 

ʅʘʯʘʣʦʪʦ ʥʘ ʩʝʛʤʝʥʪʘ ʩʝ ʟʘʜʘʚʘ ʩ ʜʠʨʝʢʪʠʚʘʪʘ ORG 

(ʜʠʨʝʢʪʠʚʠʪʝ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʚ 23.4 ɼʠʨʝʢʪʠʚʠ). ɼʘʥʥʠʪʝ ʠ 

ʢʦʜʲʪ ʚ ʝʜʠʥ ʘʙʩʦʣʶʪʝʥ ʩʝʛʤʝʥʪ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʥʘ 

ʩʧʝʮʠʬʠʮʠʨʘʥʠ ʬʠʟʠʯʝʩʢʠ ʘʜʨʝʩʠ. 

 

Á ʧʨʝʤʝʩʪʚʘʝʤʠ ʩʝʛʤʝʥʪʠ 

 

ʇʨʝʤʝʩʪʚʘʝʤʠʷʪ ʩʝʛʤʝʥʪ ʝ ʩʝʛʤʝʥʪ ʙʝʟ ʬʠʢʩʠʨʘʥʦ ʥʘʯʘʣʦ. 

ʃʠʥʢʝʨʲʪ ʝ ʦʪʛʦʚʦʨʝʥ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʥʘ ʢʦʜʘ ʠ ʜʘʥʥʠʪʝ ʚ 

ʩʲʦʪʚʝʪʥʠʪʝ ʘʜʨʝʩʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ ʩʝʛʤʝʥʪʠʪʝ, ʧʨʝʜʝʬʠʥʠʨʘʥʠ ʦʪ 

ɸʩʝʤʙʣʝʨʘ. 
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ʩʝʛʤʝʥʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʲʜʲʨʞʘʥʠʝ 
ʪʠʧ ʧʦ 

ʧʦʜʨʘʟʙʠʨʘʥʝ 

near_bss RData 
ʥʝʠʥʠʮʠʘʣʠʟʠʨʘʥʠ 

ʜʘʥʥʠ 
ʇʨʝʤʝʩʪʚʘʝʤ 

far_bss EData 
ʥʝʠʥʠʮʠʘʣʠʟʠʨʘʥʠ 

ʜʘʥʥʠ 
ʇʨʝʤʝʩʪʚʘʝʤ 

near_data RData 
ʠʥʠʮʠʘʣʠʟʠʨʘʥʠ 

ʜʘʥʥʠ 
ʇʨʝʤʝʩʪʚʘʝʤ 

far_data EData 
ʠʥʠʮʠʘʣʠʟʠʨʘʥʠ 

ʜʘʥʥʠ 
ʇʨʝʤʝʩʪʚʘʝʤ 

rom_data ROM 
ʠʥʠʮʠʘʣʠʟʠʨʘʥʠ 

ʜʘʥʥʠ 
ʇʨʝʤʝʩʪʚʘʝʤ 

near_txt RData ʥʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ ʇʨʝʤʝʩʪʚʘʝʤ 

far_txt EData ʥʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ ʇʨʝʤʝʩʪʚʘʝʤ 

rom_text ROM ʥʠʟʦʚʠ ʢʦʥʩʪʘʥʪʠ ʇʨʝʤʝʩʪʚʘʝʤ 

code ROM ʢʦʜ ʇʨʝʤʝʩʪʚʘʝʤ 

text RData 
ʠʥʠʮʠʘʣʠʟʠʨʘʥʠ 

ʜʘʥʥʠ 
ʇʨʝʤʝʩʪʚʘʝʤ 

__vectors_nnn ROM 
ɺʝʢʪʦʨʠ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ 
ɸʙʩʦʣʶʪʝʥ 

 

ʊʘʙʣ. 34 ʇʨʝʜʝʬʠʥʠʨʘʥʠ ʩʝʛʤʝʥʪʠ 
 

ʇʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʜʝʬʠʥʠʨʘ ʥʦʚ ʩʝʛʤʝʥʪ ʯʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʠʨʝʢʪʠʚʘʪʘ DEFINE.  

 

 

23.3  ʀʟʨʘʟʠ 

23.3.1 ʏʠʩʣʦʚʦ ʧʨʝʜʩʪʘʚʷʥʝ 

 

ʏʠʩʣʘʪʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚʲʪʨʝʰʥʦ ʢʘʪʦ 32-ʙʠʪʦʚʠ ʟʥʘʢʦʚʠ 

ʮʝʣʠ ʯʠʩʣʘ ʠʣʠ 32-ʙʠʪʦʚʠ ʯʠʩʣʘ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ ʧʦ 

ʩʪʘʥʜʘʨʪʘ IEEE 754 ʩ ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ.  

 

ɼʝʩʝʪʠʯʥʠ ʯʠʩʣʘ 
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1234 ; ʇʦʣʦʞʠʪʝʣʥʦ ʮʷʣʦ ʜʝʩʝʪʠʯʥʠ ʯʠʩʣʦ 

-123_456 ; ʆʪʨʠʮʘʪʝʣʥʦ ʮʷʣʦ ʜʝʩʝʪʠʯʥʠ ʯʠʩʣʦ 

 

12E-45 ; ʇʦʣʦʞʠʪʝʣʥʦ ʜʝʩʝʪʠʯʥʦ ʯʠʩʣʦ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ 

-123.456 ; ʆʪʨʠʮʘʪʝʣʥʦ ʜʝʩʝʪʠʯʥʦ ʯʠʩʣʦ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ 

123.45E6 ;ʇʦʣʦʞʠʪʝʣʥʦ ʜʝʩʝʪʠʯʥʦ ʯʠʩʣʦ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ 

 

ʐʝʩʪʥʘʡʩʝʪʠʯʥʠ ʯʠʩʣʘ 

 

ABCDEFFFh ; ʇʦʣʦʞʠʪʝʣʥʦ ʰʝʩʪʥʘʡʩʝʪʠʯʥʦ ʯʠʩʣʦ 

ABCDEFFFH ; ʇʦʣʦʞʠʪʝʣʥʦ ʰʝʩʪʥʘʡʩʝʪʠʯʥʦ ʯʠʩʣʦ 

%ABCDEFFF ; ʇʦʣʦʞʠʪʝʣʥʦ ʰʝʩʪʥʘʡʩʝʪʠʯʥʦ ʯʠʩʣʦ 

%ABCD_EFFF ; ʇʦʣʦʞʠʪʝʣʥʦ ʰʝʩʪʥʘʡʩʝʪʠʯʥʦ ʯʠʩʣʦ 

 

ɼʚʦʠʯʥʠ ʯʠʩʣʘ 

 

0101b 

1111B 

0010_1010B 

 

ʉʠʤʚʦʣʥʠ ʢʦʥʩʪʘʥʪʠ (ʠʟʧʦʣʟʚʘʪ ASCII ʢʦʜʠʨʘʥʝ) 

 

'ɸ'  

'3' 

 

ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ, ʢʲʜʝʪʦ ʦʧʝʨʘʥʜʲʪ ʝ ʮʷʣʦ ʯʠʩʣʦ ʠʣʠ ʯʠʩʣʦ 

ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ, ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʠʟʨʘʟ. ʉʣʝʜʚʘʱʠʪʝ 

ʧʦʜʪʦʯʢʠ ʦʧʠʩʚʘʪ ʚʩʠʯʢʠ ʦʧʝʨʘʪʦʨʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʚ ʠʟʨʘʟʠʪʝ. 

 

 

23.3.2 ɸʨʠʪʤʝʪʠʯʥʠ ʦʧʝʨʘʪʦʨʠ 

 

ʆʧʝʨʘʪʦʨ ʆʧʠʩʘʥʠʝ 

<< ʇʨʝʤʝʩʪʚʘʥʝ ʥʘ ʣʷʚʦ 
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>> ɸʨʠʪʤʝʪʠʯʥʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘʜʷʩʥʦ 

**  ʇʦʚʜʠʛʘʥʝ ʥʘ ʩʪʝʧʝʥ 

* ʋʤʥʦʞʝʥʠʝ 

/ ɼʝʣʝʥʠʝ 

% ɼʝʣʝʥʠʝ ʧʦ ʤʦʜʫʣ1 

+ ʉʲʙʠʨʘʥʝ 

- ʀʟʚʘʞʜʘʥʝ  

 

ʊʘʙʣ. 35 ɸʨʠʪʤʝʪʠʯʥʠ ʦʧʝʨʘʪʦʨʠ 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1:  ʆʧʝʨʘʪʦʨʲʪ % ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʟʜʝʣʝʥ ʩ ʠʥʪʝʨʚʘʣʠ 

ʦʪʧʨʝʜ ʠ ʦʪʟʘʜ ʦʪ ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʥʘ ʠʟʨʘʟʘ. 

_____________________________________________________________ 
 

 

23.3.3 ʆʧʝʨʘʪʦʨʠ ʟʘ ʦʪʥʦʰʝʥʠʝ 

 

ʆʧʝʨʘʪʦʨ ʆʧʠʩʘʥʠʝ 

== ʈʘʚʥʦ 

!= ʈʘʟʣʠʯʥʦ 

> ʇʦ-ʛʦʣʷʤʦ 

< ʇʦ-ʤʘʣʢʦ 

>= ʇʦ-ʛʦʣʷʤʦ ʠʣʠ ʨʘʚʥʦ 

<= ʇʦ-ʤʘʣʢʦ ʠʣʠ ʨʘʚʥʦ 

 

ʊʘʙʣ. 36 ʆʧʝʨʘʪʦʨʠ ʟʘ ʦʪʥʦʰʝʥʠʝ 

 

 

23.3.4 ɹʠʪʦʚʠ ʦʧʝʨʘʪʦʨʠ 

 

ʆʧʝʨʘʪʦʨ ʆʧʠʩʘʥʠʝ 

& ɹʠʪʦʚʦ ʀ (AND) 

| ɹʠʪʦʚʦ ʀʃʀ (OR) 

^ ɹʠʪʦʚʦ ʠʟʢʣʶʯʚʘʱʦ ʀʃʀ (XOR) 
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~ ɹʠʪʦʚʦ ʠʥʚʝʨʪʠʨʘʥʝ 

! ʆʪʨʠʮʘʥʠʝ 

 

ʊʘʙʣ. 37 ɹʠʪʦʚʠ ʦʧʝʨʘʪʦʨʠ 

 

 

23.3.5 ʆʧʝʨʘʪʦʨʠʪʝ HIGH ʠ LOW 

 

ʊʝʟʠ ʦʧʝʨʘʪʦʨʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʙʘʡʪʦʚʝ ʦʪ 

ʮʝʣʦʯʠʩʣʝʥʠ ʠʟʨʘʟʠ. ʆʧʝʨʘʪʦʨʲʪ LOW ʠʟʚʣʠʯʘ ʙʘʡʪʘ, 

ʟʘʧʦʯʚʘʱ ʦʪ ʙʠʪ 0 ʥʘ ʠʟʨʘʟʘ, ʜʦʢʘʪʦ HIGH ʦʧʝʨʘʪʦʨʲʪ 

ʠʟʚʣʠʯʘ ʙʘʡʪʘ, ʟʘʧʦʯʚʘʱ ʦʪ ʙʠʪ 8 ʥʘ ʠʟʨʘʟʘ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

LOW/HIGH    ʠʟʨʘʟ 

 

ʇʨʠʤʝʨ: 

 

LOW 1234h ; ɺʨʲʱʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ 34h 

HIGH 1234h ; ɺʨʲʱʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ 12h 

 

ʊʝʟʠ ʦʧʝʨʘʪʦʨʠ ʩʘ ʫʜʦʙʥʠ ʟʘ ʠʥʠʮʠʘʣʠʟʠʨʘʥʝ ʥʘ ʫʢʘʟʘʪʝʣʷ 

ʢʲʤ ʩʪʝʢʘ SP. 

 

ʇʨʠʤʝʨ: 

 

LDX SPL, #LOW(0100h)   ; 00h Ÿ SPL 

LDX SPH, #HIGH(0100h)  ; 01h Ÿ SPH 

 

 

23.3.6 ʆʧʝʨʘʪʦʨʠʪʝ HIGH16 ʠ LOW16 

 

ʊʝʟʠ ʦʧʝʨʘʪʦʨʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ 16-ʙʠʪʦʚʠ ʜʫʤʠ 

ʦʪ ʮʝʣʦʯʠʩʣʝʥʠ ʠʟʨʘʟʠ. ʆʧʝʨʘʪʦʨʲʪ LOW16 ʠʟʚʣʠʯʘ ʜʫʤʘʪʘ, 
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ʟʘʧʦʯʚʘʱʘ ʦʪ ʙʠʪ 0 ʥʘ ʠʟʨʘʟʘ, ʜʦʢʘʪʦ HIGH16 ʦʧʝʨʘʪʦʨʲʪ 

ʠʟʚʣʠʯʘ ʜʫʤʘʪʘ, ʟʘʧʦʯʚʘʱʘ ʦʪ ʙʠʪ 16 ʥʘ ʠʟʨʘʟʘ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

LOW16/HIGH16    ʠʟʨʘʟ 

 

ʇʨʠʤʝʨ: 

 

LOW16  12345678h ; ɺʨʲʱʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ 5678h 

HIGH16 12345678h ; ɺʨʲʱʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ 1223h 

 

 

23.3.7 ʆʧʝʨʘʪʦʨ .FTOL 

 

ʇʨʝʦʙʨʘʟʫʚʘ ʯʠʩʣʦ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ ʚ ʮʷʣʦ ʯʠʩʣʦ. 

 

ʇʨʠʤʝʨ: 

 

LD r0, #.FTOL(12.34) ; 12 Ÿ r0 

 

 

23.3.8  ʆʧʝʨʘʪʦʨ .LTOF 

 

ʇʨʝʦʙʨʘʟʫʚʘ ʮʝʣʦʯʠʩʣʝʥʦ ʯʠʩʣʦ ʚ ʯʠʩʣʦ ʩ ʧʣʘʚʘʱʘ ʟʘʧʝʪʘʷ. 

 

 

23.3.9 ʇʨʠʦʨʠʪʝʪ ʥʘ ʦʧʝʨʘʪʦʨʠʪʝ 

 

ʆʧʝʨʘʪʦʨ ʇʨʠʦʨʠʪʝʪ 

( )  

~      ʫʥʘʨʝʥ -     !        low      high   

**     *                /        %          

ʚʠʩʦʢ 



  

 

423 

+       -                &       |            ^           >>      <<  

<       >               <=     >=         ==         != 

 

ʊʘʙʣ. 38 ʇʨʠʦʨʠʪʝʪ ʠ ʘʩʦʮʠʘʪʠʚʥʦʩʪ ʥʘ ʦʧʝʨʘʪʦʨʠʪʝ 

 

ʆʧʝʨʘʪʦʨʠʪʝ, ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʚ ʝʜʥʘ ʛʨʫʧʘ ʠʤʘʪ ʝʜʥʘʢʲʚ 

ʧʨʠʦʨʠʪʝʪ. ʆʧʝʨʘʪʦʨʠʪʝ ʩ ʝʜʥʘʢʲʚ ʧʨʠʦʨʠʪʝʪ ʩʝ ʠʟʯʠʩʣʷʚʘʪ 

ʦʪ ʣʷʚʦ ʥʘʜʷʩʥʦ. ʈʝʜʲʪ ʥʘ ʠʟʯʠʩʣʝʥʠʝ ʥʘ ʦʧʝʨʘʪʦʨʠʪʝ ʤʦʞʝ 

ʜʘ ʩʝ ʧʨʦʤʝʥʷ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʢʦʙʠ. 

 

 

23.4  ɼʠʨʝʢʪʠʚʠ 

 

ɼʠʨʝʢʪʠʚʠʪʝ ʫʧʨʘʚʣʷʚʘʪ ʧʨʦʮʝʩʘ ʥʘ ʘʩʝʤʙʣʠʨʘʥʝ, ʢʘʪʦ 

ʦʩʠʛʫʨʷʚʘʪ ʥʘ ʘʩʝʤʙʣʝʨʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʝ 

ʫʣʝʩʥʷʚʘʪ ʧʠʩʘʥʝʪʦ ʥʘ ʘʩʝʤʙʣʝʨʥʠ ʧʨʦʛʨʘʤʠ. ɿʘ ʘʙʩʦʣʶʪʥʦ 

ʥʘʯʠʥʘʝʱʠʷ ʜʠʨʝʢʪʠʚʠʪʝ ʤʦʞʝ ʜʘ ʠʟʛʣʝʞʜʘʪ ʢʘʪʦ 

ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʧʨʦʮʝʩʦʨʘ, ʥʦ ʚ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʪʝ ʩʘ 

ʠʥʩʪʨʫʢʮʠʠ ʢʲʤ ʘʩʝʤʙʣʝʨʘ ʠ ʥʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ ʤʘʰʠʥʝʥ 

ʢʦʜ. 

 

 

23.4.1 ɼʠʨʝʢʪʠʚʠ ʟʘ ʜʘʥʥʠ 

BLKB  

 

ɿʘʜʝʣʷʥʝ ʥʘ ʙʣʦʢ-ʧʘʤʝʪ ʟʘ 8 ʙʠʪʦʚʠ ʜʘʥʥʠ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

BLKB  ʙʨʦʡ-ʜʘʥʥʠ [, <ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ>] 

 

ʇʨʠʤʝʨ: 

 

BLKB 16 ; ɿʘʜʝʣʷ ʧʘʤʝʪ ʟʘ 16 ʥʝʠʥʠʮʠʘʣʠʟʠʨʘʥʠ ʙʘʡʪʘ 

ʥʠʩʲʢ 
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BLKB 16, -1 ; ɿʘʜʝʣʷ ʧʘʤʝʪ ʟʘ 16 ʙʘʡʪʘ ʠ ʛʠ  

            ; ʠʥʠʮʠʘʣʠʟʠʨʘ ʚ -1 

 

BLKW  

 

ɿʘʜʝʣʷʥʝ ʥʘ ʙʣʦʢ-ʧʘʤʝʪ ʟʘ 16 ʙʠʪʦʚʠ ʜʘʥʥʠ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

BLKW  ʙʨʦʡ-ʜʘʥʥʠ [, <ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ>] 

 

ʇʨʠʤʝʨ: 

 

BLKW 16 ; ɿʘʜʝʣʷ ʧʘʤʝʪ ʟʘ 16 ʥʝʠʥʠʮʠʘʣʠʟʠʨʘʥʠ 16- 

       ; ʙʠʪʦʚʠ ʜʘʥʥʠ 

BLKW 16, -1 ; ɿʘʜʝʣʷ ʧʘʤʝʪ ʟʘ 16 16-ʙʠʪʦʚʠ ʜʘʥʥʠ ʠ 

            ; ʛʠ ʠʥʠʮʠʘʣʠʟʠʨʘ ʚ -1 

 

BLKL  

 

ɿʘʜʝʣʷʥʝ ʥʘ ʙʣʦʢ-ʧʘʤʝʪ ʟʘ 32 ʙʠʪʦʚʠ ʜʘʥʥʠ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

BLKL  ʙʨʦʡ-ʜʘʥʥʠ [, <ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ>] 

 

ʇʨʠʤʝʨ: 

 

BLKL  16 ; ɿʘʜʝʣʷ ʧʘʤʝʪ ʟʘ 16 ʥʝʠʥʠʮʠʘʣʠʟʠʨʘʥʠ 32- 

      ; ʙʠʪʦʚʠ ʜʘʥʥʠ 

BLKL  16, -1 ; ɿʘʜʝʣʷ ʧʘʤʝʪ ʟʘ 16 32-ʙʠʪʦʚʠ ʜʘʥʥʠ ʠ 

            ; ʛʠ ʠʥʠʮʠʘʣʠʟʠʨʘ ʚ -1 
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DB 

 

ɿʘʜʝʣʷʥʝ ʠ ʠʥʠʮʠʘʣʠʟʠʨʘʥʝ ʥʘ ʧʘʤʝʪ ʟʘ 8-ʙʠʪʦʚʠ ʜʘʥʥʠ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

DB "ʇʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ-ʩʠʤʚʦʣʠ" 

 

DB ʩʪʦʡʥʦʩʪ [, ʩʪʦʡʥʦʩʪ, é, ʩʪʦʡʥʦʩʪ] 

 

ʇʨʠʤʝʨ: 

 

DB "Hello World" ; ɿʘʜʝʣʷ ʠ ʠʥʠʮʠʘʣʠʟʠʨʘ 11 ʙʘʡʪʘ 

DB  1,2 ; ɿʘʜʝʣʷ 2 ʙʘʡʪʘ. ʀʥʠʮʠʘʣʠʟʠʨʘ ʧʲʨʚʠ̫  ʩ 1, ʘ 

                ; ʚʪʦʨʠʷ ʩ 2. 

DB  %12 ; ɿʘʜʝʣʷ 1 ʙʘʡʪ ʠ ʛʦ ʠʥʠʮʠʘʣʠʟʠʨʘ ʩ 0x12 

 

ʊʘʟʠ ʜʠʨʝʢʪʠʚʘ ʝ ʦʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʘ ʟʘ ʢʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ 

ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ ʙʘʡʪʦʚʝ. 

 

ʇʨʠʤʝʨ: 

 

DEFINE ___flash_option_segment, SPACE=ROM, ORG=0 

SEGMENT ___flash_option_segment 

  

flash_option_byte1: DB %FF 

flash_option_byte2: DB %FF 

 

ɼʠʨʝʢʪʠʚʠʪʝ DEFINE ʠ SEGMENT ʩʘ ʦʧʠʩʘʥʠ ʧʦ-ʥʘʜʦʣʫ. 

ʅʘʡ-ʦʙʱʦ ʢʘʟʘʥʦ ʚ ʥʘʰʠʷ ʧʨʠʤʝʨ ʩʝ ʜʝʬʠʥʠʨʘ ʩʝʛʤʝʥʪ 

___flash_option_segment, ʢʦʡʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ʚ ROM-

ʘʜʨʝʩʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ ʘʜʨʝʩ 0000h (ʪʦʯʥʦ 

ʢʲʜʝʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ ʙʘʡʪʦʚʝ). 

ɼʠʨʝʢʪʠʚʘʪʘ SEGMENT ʧʨʘʚʠ ʪʦʟʠ ʩʝʛʤʝʥʪ ʘʢʪʠʚʝʥ, ʩʣʝʜ 

ʢʦʝʪʦ ʩ ʜʠʨʝʢʪʠʚʘʪʘ DB ʩʝ ʟʘʜʝʣʷʪ ʠ ʠʥʠʮʠʘʣʠʟʠʨʘʪ ʧʲʨʚʠʪʝ 

ʜʚʘ ʙʘʡʪʘ ʚ ʩʝʛʤʝʥʪʘ. 
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DW 

 

ɿʘʜʝʣʷʥʝ ʠ ʠʥʠʮʠʘʣʠʟʠʨʘʥʝ ʥʘ ʧʘʤʝʪ ʟʘ 16-ʙʠʪʦʚʠ  ʜʘʥʥʠ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

DW ʩʪʦʡʥʦʩʪ [, ʩʪʦʡʥʦʩʪ, é, ʩʪʦʡʥʦʩʪ] 

 

ʇʨʠʤʝʨ: 

 

DW 1, 2 ; ɿʘʜʝʣʷ ʧʘʤʝʪ ʟʘ ʜʚʝ 16-ʙʠʪʦʚʠ ʮʝʣʠ ʯʠʩʣʘ. 

                 ; ʀʥʠʮʠʘʣʠʟʠʨʘ ʧʲʨʚʦʪʦ ʩ 1, ʘ ʚʪʦʨʦʪʦ ʩ 2. 
 

DW24 

 

ɿʘʜʝʣʷʥʝ ʠ ʠʥʠʮʠʘʣʠʟʠʨʘʥʝ ʥʘ ʧʘʤʝʪ ʟʘ 24-ʙʠʪʦʚʠ  ʜʘʥʥʠ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

DW24 ʩʪʦʡʥʦʩʪ [, ʩʪʦʡʥʦʩʪ, é, ʩʪʦʡʥʦʩʪ] 

 

ʇʨʠʤʝʨ: 

 

DW24 1, 2 ; ɿʘʜʝʣʷ ʧʘʤʝʪ ʟʘ ʜʚʝ 24-ʙʠʪʦʚʠ ʮʝʣʠ 

         ; ʯʠʩʣʘ. ʀʥʠʮʠʘʣʠʟʠʨʘ ʧʲʨʚʦʪʦ ʩ 1, ʘ ʚʪʦʨʦʪʦ  

         ; ʩ 2. 

 

DL 

 

ɿʘʜʝʣʷʥʝ ʠ ʠʥʠʮʠʘʣʠʟʠʨʘʥʝ ʥʘ ʧʘʤʝʪ ʟʘ 32-ʙʠʪʦʚʠ  ʜʘʥʥʠ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

DL ʩʪʦʡʥʦʩʪ [, ʩʪʦʡʥʦʩʪ, é, ʩʪʦʡʥʦʩʪ] 
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ʇʨʠʤʝʨ: 

 

DL 1, 2 ; ɿʘʜʝʣʷ ʧʘʤʝʪ ʟʘ ʜʚʝ 32-ʙʠʪʦʚʠ ʮʝʣʠ ʯʠʩʣʘ. 

                 ; ʀʥʠʮʠʘʣʠʟʠʨʘ ʧʲʨʚʦʪʦ ʩ 1, ʘ ʚʪʦʨʦʪʦ ʩ 2. 

 

DF 

 

ɿʘʜʝʣʷʥʝ ʠ ʠʥʠʮʠʘʣʠʟʠʨʘʥʝ ʥʘ ʧʘʤʝʪ ʟʘ 32-ʙʠʪʦʚʠ ʜʨʦʙʥʠ 

ʯʠʩʣʘ ʩ ʝʜʠʥʠʯʥʘ ʪʦʯʥʦʩʪ ʧʦ ʩʪʘʥʜʘʨʪʘ IEEE-754. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

DF ʩʪʦʡʥʦʩʪ [, ʩʪʦʡʥʦʩʪ, é, ʩʪʦʡʥʦʩʪ] 

 

ʇʨʠʤʝʨ: 

 

DF  0.1, 0.2 ; ɿʘʜʝʣʷ ʧʘʤʝʪ ʟʘ ʜʚʝ 32-ʙʠʪʦʚʠ ʜʨʦʙʥʠ 

     ; ʯʠʩʣʘ. ʀʥʠʮʠʘʣʠʟʠʨʘ ʧʲʨʚʦʪʦ ʩ 0.1, ʘ  

     ; ʚʪʦʨʦʪʦ ʩ 0.2 

 

DD 

 

ɿʘʜʝʣʷʥʝ ʠ ʠʥʠʮʠʘʣʠʟʠʨʘʥʝ ʥʘ ʧʘʤʝʪ ʟʘ 64-ʙʠʪʦʚʠ ʜʨʦʙʥʠ 

ʯʠʩʣʘ ʩ ʜʚʦʡʥʘ ʪʦʯʥʦʩʪ ʧʦ ʩʪʘʥʜʘʨʪʘ IEEE-754. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

DD ʩʪʦʡʥʦʩʪ [, ʩʪʦʡʥʦʩʪ, é, ʩʪʦʡʥʦʩʪ] 

 

ʇʨʠʤʝʨ: 

 

DD  0.1, -16.42 ; ɿʘʜʝʣʷ ʧʘʤʝʪ ʟʘ ʜʚʝ 64-ʙʠʪʦʚʠ ʜʨʦʙʥʠ 

          ; ʯʠʩʣʘ. ʀʥʠʮʠʘʣʠʟʠʨʘ ʧʲʨʚʦʪʦ ʩ 0.1, ʘ  

          ; ʚʪʦʨʦʪʦ ʩ -16.42 

 



  

 

428 

23.4.2 ALIGN 

 

ʇʨʠʥʫʞʜʘʚʘ ʦʙʝʢʪʲʪ, ʨʘʟʧʦʣʦʞʝʥ ʩʣʝʜ ʜʠʨʝʢʪʠʚʘʪʘ, ʜʘ ʙʲʜʝ 

ʨʘʟʧʦʣʦʞʝʥ ʥʘ ʘʜʨʝʩ ʢʨʘʪʝʥ ʥʘ <ʩʪʦʡʥʦʩʪ>. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

ALIGN  <ʩʪʦʡʥʦʩʪ> 

 

ʇʨʠʤʝʨ: 

 

ALIGN 2 

DW 1234h ; ɿʘʜʝʣʷʥʝ ʥʘ ʧʘʤʝʪ ʟʘ 16-ʙʠʪʦʚʠ ʜʘʥʥʠ ʥʘ ʘʜʨʝʩ  

   ; ʢʨʘʪʝʥ ʥʘ 2. ʇʘʤʝʪʪʘ ʩʝ ʠʥʠʮʠʘʣʠʟʠʨʘ ʩ 1234h.  

 

23.4.3 SEGMENT 

 

ʋʢʘʟʚʘ ʥʘʯʘʣʦ ʥʘ ʧʦ-ʨʘʥʦ ʜʝʬʠʥʠʨʘʥ ʩʝʛʤʝʥʪ (ʚʠʞʪʝ 

ʜʠʨʝʢʪʠʚʪʘ DEFINE). 

 

ʉʠʥʪʘʢʩʠʩ: 

 

SEGMENT  ʠʤʝ-ʩʝʛʤʝʥʪ 

 

ʇʨʠʤʝʨ: 

 

SEGMENT code ; ʅʘʯʘʣʦ ʥʘ ʩʝʛʤʝʥʪ ʚ ROM-ʘʜʨʝʩʥʦʪʦ 

          ; ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ   

                            ; ʠʥʩʪʨʫʢʮʠʠ 

 

 

23.4.4 ORG 

 

ɿʘʜʘʚʘ ʘʜʨʝʩʘ ʚ ʪʝʢʫʱʠʷ ʩʝʛʤʝʥʪ, ʥʘ ʦʙʝʢʪʘ, ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ 

ʩʣʝʜ ʪʘʟʠ ʜʠʨʝʢʪʠʚʘ. 
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ʉʠʥʪʘʢʩʠʩ: 

 

ORG  <ʘʜʨʝʩ> 

 

ʇʨʠʤʝʨ: 

 

SEGMENT near_data ; ʀʟʙʦʨ ʥʘ RData-ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ORG 030h 

DB 1,2,3 ; ɿʘʜʝʣʷʥʝ ʠ ʠʥʠʮʠʘʣʠʟʠʨʘʥʝ ʥʘ ʪʨʠ ʙʘʡʪʘ ʚ 

          ; RData-ʘʜʨʝʩʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ  

                   ; ʘʜʨʝʩ 030h 

 

SEGMENT code ; ʀʟʙʦʨ ʥʘ ROM-ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ORG 003Eh 

LD R0, #55h ; ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʱʝ ʩʝ ʨʘʟʧʦʣʦʞʠ ʥʘ ʘʜʨʝʩ  

        ; 003Eh ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ 

 

 

23.4.5 DEFINE 

 

ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʩʝʛʤʝʥʪ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

DEFINE ʠʤʝ-ʩʝʛʤʝʥʪ [,<space>] [,<align>] [,<org>] 

 

ʢʲʜʝʪʦ 

 

<space> 

 ɼʝʬʠʥʠʨʘ ʘʜʨʝʩʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʲʤ ʢʦʝʪʦ 

          ʧʨʠʥʘʜʣʝʞʠ ʩʝʛʤʝʥʪʘ ʠ ʠʤʘ ʩʣʝʜʥʠʷ ʩʠʥʪʘʢʩʠʩ: 

  

SPACE = ʘʜʨʝʩʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʦ 

  

 ʇʨʠʤʝʨ: 
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 DEFINE fdata,SPACE = EData 

 

<align> 

 ɼʝʬʠʥʠʨʘ ʧʦʜʨʘʚʥʷʚʘʥʝʪʦ ʥʘ ʩʝʛʤʝʥʪʘ. 

          ʇʦʜʨʘʚʥʷʚʘʥʝʪʦ, ʠʟʨʘʟʝʥʦ ʚ ʙʘʡʪʦʚʝ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

          ʩʪʝʧʝʥ ʥʘ 2 (1, 2, 4, 8 ʠ ʪ.ʥ.) ʠ ʠʤʘ ʩʣʝʜʥʠʷ ʩʠʥʪʘʢʩʠʩ: 

 

 ALIGN = ʧʦʜʨʘʚʥʷʚʘʥʝ 

 

 ʇʨʠʤʝʨ: 

 

 DEFINE fdata,SPACE = EData, ALIGN = 2 

 

<org> 

 ɼʝʬʠʥʠʨʘ ʘʜʨʝʩʘ, ʥʘ ʢʦʡʪʦ ʜʘ ʩʝ ʨʘʟʧʦʣʦʞʠ ʩʝʛʤʝʥʪʘ ʠ 

          ʠʤʘ ʩʣʝʜʥʠʷ ʩʠʥʪʘʢʩʠʩ: 

  

 ORG = ʘʜʨʝʩ  

  

 ʇʨʠʤʝʨ: 

 

DEFINE near_code,ORG = %FFF8 

 

 

23.4.6 DS 

 

ɿʘʜʝʣʷʥʝ ʥʘ ʥʝʠʥʠʮʠʘʣʠʟʠʨʘʥʘ ʧʘʤʝʪ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

DS ʙʨʦʡ-ʙʘʡʪʦʚʝ 

 

ʇʨʠʤʝʨ: 

 

DS 10 ; ɿʘʜʝʣʷ ʧʘʤʝʪ ʟʘ 10 ʙʘʡʪʘ 
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ʊʘʟʠ ʜʠʨʝʢʪʠʚʘ ʝ ʦʩʦʙʝʥʦ ʧʦʣʝʟʥʘ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ 

ʧʨʦʤʝʥʣʠʚʠ ʚ RAM ʧʘʤʝʪʪʘ. 

 

ʇʨʠʤʝʨ: 

 

SEGMENT near_bss ; RData-ʘʜʨʝʩʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ 

var1: DS 1 ;  ʈʝʟʝʨʚʠʨʘʥʝ ʥʘ 1 ʙʘʡʪ ʧʘʤʝʪ 

 

SEGMENT code ; ROM-ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʚʦ 

LD var1, #55h  ; 55h Ÿ var1 

 

 

23.4.7 END 

 

ʀʥʬʦʨʤʠʨʘ ʘʩʝʤʙʣʝʨʘ ʟʘ ʢʨʘʡ ʥʘ ʩʦʨʩ-ʬʘʡʣʘ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

END 

 

ɺʩʠʯʢʦ ʩʣʝʜ ʪʘʟʠ ʜʠʨʝʢʪʠʚʘ ʩʝ ʠʛʥʦʨʠʨʘ ʦʪ ʘʩʝʤʙʣʝʨʘ. 

 

 

23.4.8 EQU 

 

ʅʘʟʥʘʯʘʚʘʥʝ ʥʘ ʩʠʤʚʦʣʥʠ ʠʤʝʥʘ ʥʘ ʯʠʩʣʦʚʠ ʠʣʠ ʥʠʟʦʚʠ 

ʩʪʦʡʥʦʩʪʠ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

<ʝʪʠʢʝʪ> EQU  <ʠʟʨʘʟ>  

 

ʇʨʠʤʝʨ: 

 

lenght  EQU  6 
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width  EQU  11 

area  EQU  length*width 

 

ʇʨʠʤʝʨ: 

 

CONST_VAL    EQU 55h 

 

LD var1, # CONST_VAL  ; 55h Ÿ var1 

 

 

23.4.9 VAR 

 

ʊʘʟʠ ʜʠʨʝʢʪʠʚʘ ʝ ʧʦʜʦʙʥʘ ʥʘ EQU ʩ ʪʘʟʠ ʨʘʟʣʠʢʘ, ʯʝ 

ʧʦʟʚʦʣʷʚʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʝʪʠʢʝʪʘ ʜʘ ʙʲʜʝ ʧʨʦʤʝʥʷʥʘ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

<ʝʪʠʢʝʪ> VAR  <ʠʟʨʘʟ>  

 

ʇʨʠʤʝʨ: 

 

lenght  VAR  6 

width  EQU  lenght/2 ; 6/2 

lenght  VAR  8 

area  EQU  lenght*width ; 8 * 6/2 

 

 

23.4.10 INCLUDE 

 

ɺʤʲʢʚʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʜʨʫʛ ʬʘʡʣ ʚ ʪʝʢʫʱʠʷ ʬʘʡʣ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

INCLUDE  "ʠʤʝ-ʬʘʡʣ.inc" 
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ʠʣʠ 

 

INCLUDE  "ʧʲʪ-ʢʲʤ-ʬʘʡʣʘ\ʠʤʝ-ʬʘʡʣ.inc" 

 

ʇʨʠʤʝʨ: 

 

INCLUDE "calc.inc"  

INCLUDE   "\test\calc.inc"  

 

 

23.4.11 VECTOR 

 

ʀʥʠʮʠʘʣʠʟʠʨʘ ʪʘʙʣʠʮʘʪʘ ʩ ʚʝʢʪʦʨʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩ 

ʚʝʢʪʦʨʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʦʙʨʘʙʦʪʚʘʱʠʪʝ ʧʦʜʧʨʦʛʨʘʤʠ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

VECTOR <ʠʤʝ-ʚʝʢʪʦʨ> = <ʠʤʝ-ʧʦʜʧʨʦʛʨʘʤʘ> 

 

ʢʲʜʝʪʦ 

 

<ʠʤʝ-ʚʝʢʪʦʨ> 

RESET  - ʨʝʩʝʪ ʚʝʢʪʦʨ 

WDT   - WDT-ʪʘʡʤʝʨ 

POTRAP - ʆʩʥʦʚʝʥ ʛʝʥʝʨʘʪʦʨ 

WOTRAP - RC ʛʝʥʝʨʘʪʦʨ ʥʘ WDT-ʪʘʡʤʝʨʘ 

TRAP - ɻʨʝʰʥʘ ʠʥʩʪʨʫʢʮʠʷ 

TIMER1 - ʊʘʡʤʝʨ1 

TIMER0 - ʊʘʡʤʝʨ0 

ADC   - ɸʎʇ 

P0AD   - ʀʟʚʦʜ PA0 

P1AD  - ʀʟʚʦʜ PA1 

P2AD   - ʀʟʚʦʜ PA2 

P3AD  - ʀʟʚʦʜ PA3  

P4AD  - ʀʟʚʦʜ PA4  

P5AD  - ʀʟʚʦʜ PA5  
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P6AD  - ʀʟʚʦʜ PA6  

P7AD  - ʀʟʚʦʜ PA7  

C3   - ʀʟʚʦʜ PC3 

C2   - ʀʟʚʦʜ PC2    

C1   - ʀʟʚʦʜ PC1   

C0   - ʀʟʚʦʜ PC0 

  

<ʠʤʝ-ʧʦʜʧʨʦʛʨʘʤʘ> 

 ʀʤʝ ʥʘ ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ. 

 

ʇʨʠʤʝʨ: 

 VECTOR RESET = startup 

 VECTOR WDT  = watchdog_irq_handler 

VECTOR TIMER0 = timer0_irq_handler 

 

 

23.4.12 XDEF 

 

ʇʨʘʚʠ ʝʪʠʢʝʪʠ, ʜʝʬʠʥʠʨʘʥʠ ʥʷʢʲʜʝ ʚ ʘʩʝʤʙʣʝʨʥʠʷ ʬʘʡʣ, 

ʚʠʜʠʤʠ ʟʘ ʜʨʫʛʠ ʬʘʡʣʦʚʝ. 

 

ʉʠʥʪʘʢʩʠʩ: 

 

XDEF ʝʪʠʢʝʪ1, ʝʪʠʢʝʪ2, é, ʝʪʠʢʝʪN 

 

ʇʨʠʤʝʨ: 

 

XDEF label1, label2, label3 

 

 

23.4.13 XREF 

 

ʇʨʘʚʠ ʝʪʠʢʝʪʠ, ʜʝʬʠʥʠʨʘʥʠ ʚ ʜʨʫʛʠ ʘʩʝʤʙʣʝʨʥʠ ʬʘʡʣʦʚʝ, 

ʚʠʜʠʤʠ ʚ ʪʝʢʫʱʠʷ ʬʘʡʣ. ɼʠʨʝʢʪʠʚʘʪʘ ʩʲʱʦ ʤʦʞʝ ʜʘ ʫʢʘʞʝ ʠ 

ʘʜʨʝʩʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʝʪʦ ʩʝ ʥʘʤʠʨʘ ʝʪʠʢʝʪʘ. 
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ʉʠʥʪʘʢʩʠʩ: 

 

XREF ʝʪʠʢʝʪ1[:<ʧʨʦʩʪʨ>],é, ʝʪʠʢʝʪN [:<ʧʨʦʩʪʨ>] 

 

ʇʨʠʤʝʨ: 

 

XREF     label 

XREF     label1, label2, label3 

XREF     label:ROM  

 

 

23.4.14 ʋʩʣʦʚʥʠ ʜʠʨʝʢʪʠʚʠ 

 

ʋʩʣʦʚʥʠʪʝ ʜʠʨʝʢʪʠʚʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʘʩʝʤʙʣʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʯʘʩʪʠ ʦʪ ʢʦʜʘ. ʎʝʣʠ ʙʣʦʢʦʚʝ ʩ 

ʢʦʜ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʨʝʰʝʥʠ ʠʣʠ ʟʘʙʨʘʥʝʥʠ ʟʘ 

ʘʩʝʤʙʣʠʨʘʥʝ, ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʩʣʦʚʥʠʪʝ ʘʩʝʤʙʣʝʨʥʠ 

ʜʠʨʝʢʪʠʚʠ. 

 
 

IF 

 

ʉʠʥʪʘʢʩʠʩ: 

 

 

IF <ʫʩʣʦʚʠʝ>          IF <ʫʩʣʦʚʠʝ>  IF <ʫʩʣʦʚʠʝ>  

<ʙʣʦʢ ʩ ʢʦʜ>    <ʙʣʦʢ ʩ ʢʦʜ>  <ʙʣʦʢ ʩ ʢʦʜ> 

ENDIF     ELSE   ELIF  <ʫʩʣʦʚʠʝ> 

               <ʙʣʦʢ ʩ ʢʦʜ>           <ʙʣʦʢ ʩ ʢʦʜ> 

      ENDIF                          ... 

       ELIF <ʫʩʣʦʚʠʝ> 

                <ʙʣʦʢ ʩ ʢʦʜ> 

                            ELSE 

       <ʙʣʦʢ ʩ ʢʦʜ> 

       ENDIF 

1 2 3 
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ʊʘʟʠ ʜʠʨʝʢʪʠʚʘ ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1. ɸʩʝʤʙʣʝʨʲʪ ʠʟʯʠʩʣʷʚʘ <ʫʩʣʦʚʠʝ>.  

 

2. ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʨʘʟʣʠʯʝʥ ʦʪ 0, ʙʣʦʢʲʪ ʩ ʢʦʜ, 

ʟʘʢʣʶʯʝʥ ʤʝʞʜʫ IF ʠ ENDIF (ʟʘ ʬʦʨʤʘ 1), IF ʠ ELSE 

(ʟʘ ʬʦʨʤʘ 2) ʠ IF ʠ ELIF (ʟʘ ʬʦʨʤʘ 3), ʩʝ ʘʩʝʤʙʣʠʨʘ, ʘ 

ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʙʣʦʢʦʚʝ ʩ ʢʦʜ ʩʝ ʠʛʥʦʨʠʨʘʪ. 

 

3. ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʣʝʜʥʠʪʝ ʜʝʡʩʪʚʠʷ ʚ 

ʟʚʠʩʠʤʦʩʪ ʦʪ ʠʟʧʦʣʟʚʘʥʘʪʘ ʬʦʨʤʘ ʥʘ ʜʠʨʝʢʪʠʚʘʪʘ: 

 

a. ʌʦʨʤʘ 1: <ʙʣʦʢ ʩ ʢʦʜ> ʤʝʞʜʫ IF ʠ ENDIF ʩʝ 

      ʠʛʥʦʨʠʨʘ.  

  

b. ʌʦʨʤʘ 2: <ʙʣʦʢ ʩ ʢʦʜ> ʤʝʞʜʫ IF ʠ ELSE ʩʝ 

      ʠʛʥʦʨʠʨʘ, a <ʙʣʦʢ ʩ ʢʦʜ> ʤʝʞʜʫ  ELSE  ʠ  ENDIF 

      ʩʝ  ʧʦʜʘʚʘ  ʥʘ ʘʩʝʤʙʣʝʨʘ.  

  

c.  ʌʦʨʤʘ  3:  <ʙʣʦʢ ʩ ʢʦʜ>  ʤʝʞʜʫ IF ʠ  ʧʲʨʚʠʷʪ  ELIF 

     ʩʝ ʠʛʥʦʨʠʨʘ  ʠ  ʩʝ  ʧʨʝʤʠʥʘʚʘ  ʢʲʤ  ʠʟʯʠʩʣʷʚʘʥʝ  ʥʘ 

     <ʫʩʣʦʚʠʝ>  ʥʘ  ʧʲʨʚʠʷ ELIF.  ɸʢʦ  ʨʝʟʫʣʪʘʪʲʪ  ʝ 

     ʨʘʟʣʠʯʝʥ ʦʪ 0, <ʙʣʦʢ ʩ ʢʦʜ>, ʟʘʢʣʶʯʝʥ ʤʝʞʜʫ 

     ʧʲʨʚʠʷ ELIF ʠ ʩʣʝʜʚʘʱʠʷ ELIF,  ʩʝ  ʧʦʜʘʚʘ  ʥʘ 

     ʘʩʤʝʙʣʝʨʘ,  ʘ  ʦʩʪʘʥʘʣʠʪʝ  <ʙʣʦʢ ʩ ʢʦʜ> ʩʝ  

     ʠʛʥʦʨʠʨʘʪ. ɸʢʦ ʨʝʟʫʣʪʘʪʲʪ ʝ 0, ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ 

     ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ <ʫʩʣʦʚʠʝ> ʥʘ ʩʣʝʜʚʘʱʠʷ ELIF ʠ  

     ʪ.ʥ. ɸʢʦ ʚʩʠʯʢʠ ʫʩʣʦʚʠ ̫ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʜʦ 0, 

     <ʙʣʦʢ ʩ ʢʦʜ>, ʟʘʢʣʶʯʝʥ ʤʝʞʜʫ ELSE ʠ ENDIF ʩʝ 

     ʧʦʜʘʚʘ ʥʘ ʘʩʝʤʙʣʝʨʘ. 

 

ʇʨʠʤʝʨ: 

 

IF XYZ != 3 

;é 

;ʥʷʢʘʢʲʚ ʢʦʜ, ʢʦʡʪʦ ʩʝ ʘʩʝʤʙʣʠʨʘ ʘʢʦ XYZ ʝ ʨʘʟʣʠʯʥʦ ʦʪ 3 

;é 
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ELSE 

;é 

;ʥʷʢʘʢʲʚ ʢʦʜ, ʢʦʡʪʦ ʩʝ ʘʩʝʤʙʣʠʨʘ ʘʢʦ XYZ ʝ  3 

;é 

ENDIF 

 

 

IFDEF 

 

ʉʠʥʪʘʢʩʠʩ: 

 

 

 

IFDEF <ʝʪʠʢʝʪ>          IFDEF <ʝʪʠʢʝʪ>   

<ʙʣʦʢ ʩ ʢʦʜ>      <ʙʣʦʢ ʩ ʢʦʜ>       

ENDIF             ELSE   

                       <ʙʣʦʢ ʩ ʢʦʜ>            

              ENDIF                           

        

ʊʘʟʠ ʜʠʨʝʢʪʠʚʘ ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1. ɸʩʝʤʙʣʝʨʲʪ ʧʨʦʚʝʨʷʚʘ ʜʘʣʠ <ʝʪʠʢʝʪ> ʝ ʜʝʬʠʥʠʨʘʥ. 

 

2. ɸʢʦ <ʝʪʠʢʝʪ> ʝ ʜʝʬʠʥʠʨʘʥ, <ʙʣʦʢ ʩ ʢʦʜ>, ʟʘʢʣʶʯʝʥ 
ʤʝʞʜʫ IFDEF ʠ ENDIF (ʟʘ ʬʦʨʤʘ 1), IFDEF ʠ ELSE (ʟʘ 

ʬʦʨʤʘ 2), ʩʝ ʧʦʜʘʚʘ ʥʘ ʘʩʝʤʙʣʝʨʘ, ʘ <ʙʣʦʢ ʩ ʢʦʜ>, 

ʟʘʢʣʶʯʝʥ ʤʝʞʜʫ ELSE ʠ ENDIF ʩʝ ʠʛʥʦʨʠʨʘ. 

 

3. ɸʢʦ <ʝʪʠʢʝʪ> ʥʝ ʝ ʜʝʬʠʥʠʨʘʥ, <ʙʣʦʢ ʩ ʢʦʜ>, ʟʘʢʣʶʯʝʥ 
ʤʝʞʜʫ IFDEF ʠ ENDIF (ʟʘ ʬʦʨʤʘ 1), IFDEF ʠ ELSE (ʟʘ 

ʬʦʨʤʘ 2), ʩʝ ʠʛʥʦʨʠʨʘ, ʘ <ʙʣʦʢ ʩ ʢʦʜ>, ʟʘʢʣʶʯʝʥ 

ʤʝʞʜʫ ELSE ʠ ENDIF ʩʝ ʧʦʜʘʚʘ ʥʘ ʘʩʝʤʙʣʝʨʘ. 

 

ʇʨʠʤʝʨ: 

 

IFDEF XYZ 

1 2 
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;é 

;ʥʷʢʘʢʲʚ ʢʦʜ, ʢʦʡʪʦ ʩʝ ʘʩʝʤʙʣʠʨʘ ʘʢʦ XYZ ʝ ʜʝʬʠʥʠʨʘʥ 

;é 

ELSE 

;é 

;ʥʷʢʘʢʲʚ ʢʦʜ, ʢʦʡʪʦ ʩʝ ʘʩʝʤʙʣʠʨʘ ʘʢʦ XYZ ʥʝ ʝ ʜʝʬʠʥʠʨʘʥ 

;é 

ENDIF 

 

 

IFSAME  

 

ʉʠʥʪʘʢʩʠʩ: 

 

 

IFSAME <s1>, <s2>         IFSAME <s1>, <s2>             

<ʙʣʦʢ ʩ ʢʦʜ>        <ʙʣʦʢ ʩ ʢʦʜ>       

ENDIF               ELSE   

                         <ʙʣʦʢ ʩ ʢʦʜ>            

                ENDIF                           

        

ʊʘʟʠ ʜʠʨʝʢʪʠʚʘ ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1. ɸʩʝʤʙʣʝʨʲʪ ʧʨʦʚʝʨʷʚʘ ʜʘʣʠ ʩʪʨʠʥʛʦʚʝʪʝ <s1> ʠ <s2> 
ʩʘ ʝʜʥʘʢʚʠ. 

 

2. ɸʢʦ <s1> ʠ <s2> ʩʘ ʝʜʥʘʢʚʠ, <ʙʣʦʢ ʩ ʢʦʜ>, ʟʘʢʣʶʯʝʥ 
ʤʝʞʜʫ IFSAME ʠ ENDIF (ʟʘ ʬʦʨʤʘ 1), IFSAME ʠ 

ELSE (ʟʘ ʬʦʨʤʘ 2), ʩʝ ʧʦʜʘʚʘ ʥʘ ʘʩʝʤʙʣʝʨʘ, ʘ <ʙʣʦʢ ʩ 

ʢʦʜ>, ʟʘʢʣʶʯʝʥ ʤʝʞʜʫ ELSE ʠ ENDIF ʩʝ ʠʛʥʦʨʠʨʘ. 

 

3. ɸʢʦ <s1> ʠ <s2> ʥʝ ʩʘ ʝʜʥʘʢʚʠ, <ʙʣʦʢ ʩ ʢʦʜ>, 
ʟʘʢʣʶʯʝʥ ʤʝʞʜʫ IFSAME ʠ ENDIF (ʟʘ ʬʦʨʤʘ 1), 

IFSAME ʠ ELSE (ʟʘ ʬʦʨʤʘ 2), ʩʝ ʠʛʥʦʨʠʨʘ, ʘ <ʙʣʦʢ ʩ 

ʢʦʜ>, ʟʘʢʣʶʯʝʥ ʤʝʞʜʫ ELSE ʠ ENDIF ʩʝ ʧʦʜʘʚʘ ʥʘ 

ʘʩʝʤʙʣʝʨʘ. 

1 2 
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IFMA  

 

ʊʘʟʠ ʜʠʨʝʢʪʠʚʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʚ ʤʘʢʨʦʩʠ (ʚʠʞʪʝ 

23.5 ʄʘʢʨʦʩʠ). 

 

ʉʠʥʪʘʢʩʠʩ: 

 

 

 

 

IFMA <ʘʨʛ-ʥʦʤʝʨ>         IFMA <ʘʨʛ-ʥʦʤʝʨ>            

<ʙʣʦʢ ʩ ʢʦʜ>        <ʙʣʦʢ ʩ ʢʦʜ>       

ENDIF               ELSE   

                         <ʙʣʦʢ ʩ ʢʦʜ>            

                ENDIF                           

        

ʊʘʟʠ ʜʠʨʝʢʪʠʚʘ ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

1. ɸʩʝʤʙʣʝʨʲʪ ʧʨʦʚʝʨʷʚʘ ʜʘʣʠ ʘʨʛʫʤʝʥʪʲʪ, ʫʢʘʟʘʥ ʩ <ʘʨʛ-

ʥʦʤʝʨ> ʝ ʜʝʬʠʥʠʨʘʥ. 

 

2. ɸʢʦ <ʘʨʛ-ʥʦʤʝʨ> ʝ ʜʝʬʠʥʠʨʘʥ, <ʙʣʦʢ ʩ ʢʦʜ>, ʟʘʢʣʶʯʝʥ 

ʤʝʞʜʫ IFMA ʠ ENDIF (ʟʘ ʬʦʨʤʘ 1), IFMA ʠ ELSE (ʟʘ 

ʬʦʨʤʘ 2), ʩʝ ʧʦʜʘʚʘ ʥʘ ʘʩʝʤʙʣʝʨʘ, ʘ <ʙʣʦʢ ʩ ʢʦʜ>, 

ʟʘʢʣʶʯʝʥ ʤʝʞʜʫ ELSE ʠ ENDIF ʩʝ ʠʛʥʦʨʠʨʘ. 

 

3. ɸʢʦ <ʘʨʛ-ʥʦʤʝʨ> ʥʝ ʝ ʜʝʬʠʥʠʨʘʥ, <ʙʣʦʢ ʩ ʢʦʜ>, 

ʟʘʢʣʶʯʝʥ ʤʝʞʜʫ IFMA ʠ ENDIF (ʟʘ ʬʦʨʤʘ 1), IFMA ʠ 

ELSE (ʟʘ ʬʦʨʤʘ 2), ʩʝ ʠʛʥʦʨʠʨʘ, ʘ <ʙʣʦʢ ʩ ʢʦʜ>, 

ʟʘʢʣʶʯʝʥ ʤʝʞʜʫ ELSE ʠ ENDIF ʩʝ ʧʦʜʘʚʘ ʥʘ 

ʘʩʝʤʙʣʝʨʘ. 

 

ʇʨʠʤʝʨ: 

 

ɺʠʞʪʝ 23.5 ʄʘʢʨʦʩʠ 

 

1 2 
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23.5  ʄʘʢʨʦʩʠ 

23.5.1 ɼʝʬʠʥʠʨʘʥʝ ʠ ʠʟʚʠʢʚʘʥʝ ʥʘ ʤʘʢʨʦʩ 

 

ʄʘʢʨʦʩʲʪ ʝ ʧʨʦʛʨʘʤʥʦ ʩʨʝʜʩʪʚʦ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʘʩʝʤʙʣʝʨʥʠ ʠʥʩʪʨʫʢʮʠʠ ʜʘ ʙʲʜʝ 

ʧʨʝʜʩʪʘʚʝʥʘ ʦʪ ʝʜʠʥ ʘʩʝʤʙʣʝʨʝʥ ʩʠʤʚʦʣ. ʄʘʢʨʦʩʠʪʝ ʤʦʛʘʪ ʜʘ 

ʠʤʘʪ ʠ ʧʘʨʘʤʝʪʨʠ. ʄʘʢʨʦʩʲʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʜʝʬʠʥʠʨʘʥ 

ʧʨʝʜʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʢʦʜʘ. 

 

ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʤʘʢʨʦʩ: 

 

<ʠʤʝ-ʤʘʢʨʦʩ>[:]   MACRO       [<ʧʘʨ1>,...,<ʧʘʨN>] 

<ʪʷʣʦ ʥʘ ʤʘʢʨʦʩʘ> 

                                 ENDMAC[RO] <ʠʤʝ-ʤʘʢʨʦʩ> 

 

ʇʨʠʤʝʨ: 

 

mymacro: MACRO 

LD R0, #55h 

LD R1, #44h 

  ENDMACRO mymacro 

 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʜʚʝʪʝ ʪʦʯʢʠ ʩʣʝʜ ʠʤʝʪʦ ʥʘ ʤʘʢʨʦʩʘ 

ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʧʫʩʥʘʪ, ʪ.ʝ. . ʩʣʝʜʥʠʷ ʧʨʠʤʝʨ ʝ ʥʘʧʲʣʥʦ 

ʚʘʣʠʜʝʥ: 

 

ʇʨʠʤʝʨ: 

 

mymacro MACRO 

LD R0, #55h 

LD R1, #44h 

  ENDMACRO mymacro 

 

ʉʲʱʦ ʪʘʢʘ ʜʝʬʠʥʠʮʠʷʪʘ ʥʘ ʤʘʢʨʦʩ ʤʦʞʝ ʜʘ ʟʘʚʲʨʰʚʘ ʩ 

ʜʠʨʝʢʪʠʚʘʪʘ ENDMAC ʠʣʠ ENDMACRO. 
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ʇʨʠʤʝʨ: 

 

mymacro MACRO 

LD R0, #55h 

LD R1, #44h 

  ENDMAC mymacro 

 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʜʝʬʠʥʠʮʠʷʪʘ, ʤʘʢʨʦʩʠʪʝ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʠ 

ʧʘʨʘʤʝʪʨʠ. ʇʘʨʘʤʝʪʨʠʪʝ ʩʝ ʨʘʟʜʝʣʷʪ ʩʲʩ ʟʘʧʝʪʘʷ ʝʜʠʥ ʦʪ 

ʜʨʫʛ. 

 

ʇʨʠʤʝʨ: 

 

mymacro: MACRO val1, val2 

LD R0, #val1 

LD R1, #vla2 

  ENDMACRO mymacro 

 

ʄʘʢʨʦʩʲʪ ʩʝ ʠʟʚʠʢʚʘ ʯʨʝʟ ʩʚʦʝʪʦ ʠʤʝ. ɸʢʦ ʤʘʢʨʦʩʲʪ ʠʤʘ ʠ 

ʧʘʨʘʤʝʪʨʠ, ʧʨʠ ʠʟʚʠʢʚʘʥʝʪʦ ʩʣʝʜ ʠʤʝʪʦ ʥʘ ʤʘʢʨʦʩʘ ʩʝ 

ʠʟʙʨʦʷʚʘʪ ʠ ʘʨʛʫʤʝʥʪʠʪʝ, ʨʘʟʜʝʣʝʥʠ ʩʲʩ ʟʘʧʝʪʘʷ ʝʜʠʥ ʦʪ 

ʜʨʫʛ.  

 

ʀʟʚʠʢʚʘʥʝ ʥʘ ʤʘʢʨʦʩ: 

 

<ʠʤʝ-ʤʘʢʨʦʩ> [<ʘʨʛ1> [,<ʘʨʛ2>]...[,<ʘʨʛN>]] 

 

ʀʟʚʠʢʚʘʥʝʪʦ ʥʘ ʤʘʢʨʦʩʘ ʚ ʢʦʜʘ ʩʝ ʟʘʤʝʥʷ ʦʪ ʘʩʝʤʙʣʝʨʘ ʩ 

ʥʝʛʦʚʦʪʦ ʪʷʣʦ. ʇʘʨʘʤʝʪʨʠʪʝ, ʠʟʧʦʣʚʘʥʠ ʚ ʪʷʣʦʪʦ ʥʘ ʤʘʢʨʦʩʘ, 

ʩʝ ʟʘʤʝʥʷʪ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʘʨʛʫʤʝʥʪʠ. ʇʨʦʮʝʩʲʪ ʥʘ ʟʘʤʷʥʘ 

ʥʘ ʤʘʢʨʦʩ ʩ ʥʝʛʦʚʦʪʦ ʪʷʣʦ ʩʝ ʥʘʨʠʯʘ ʨʘʟʛʲʚʘʥʝ ʥʘ ʤʘʢʨʦʩ.  

 

ʇʨʠʤʝʨ: 

 

mymacro 55h, 44h 

 

ɸʩʝʤʙʣʝʨʲʪ ʱʝ ʟʘʤʝʥʠ ʛʦʨʥʠʷʪ ʨʝʜ ʩ ʪʷʣʦʪʦ ʥʘ ʤʘʢʨʦʩʘ: 
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LD R0, #55h 

LD R1, #44h 

 

ɸʨʛʫʤʝʥʪʠʪʝ ʥʘ ʤʘʢʨʦʩ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʛʨʘʥʠʯʘʚʘʥʠ ʝʜʠʥ 

ʦʪ ʜʨʫʛ, ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʛʨʘʥʠʯʠʪʝʣʥʠ ʩʠʤʚʦʣʠ, 

ʜʝʬʠʥʠʨʘʥʠ ʩ ʜʠʨʝʢʪʠʚʘʪʘ MACDELIM. ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʟʘ 

ʨʘʟʛʨʘʥʠʯʠʪʝʣʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʬʠʛʫʨʥʠ ʩʢʦʙʠ, ʥʦ [] ʠ () ʩʲʱʦ 

ʩʘ ʧʦʟʚʦʣʝʥʠ. 

 

ʇʨʠʤʝʨ: 

 

;ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʤʘʢʨʦʩʘ 

BRA: MACRO ARG1 

JP ARG1 

 ENDMACRO 

 

;ʀʟʚʠʢʚʘʥʝ ʥʘ ʤʘʢʨʦʩʘ 

LAB:  BRA {NE, LAB} ; ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʛʨʘʥʠʯʠʪʝʣʠʪʝ ʧʦ  

             ; ʧʦʜʨʘʟʙʠʨʘʥʝ 

 

ʇʨʠʤʝʨ: 

 

MACDELIM  [ ; ɿʘʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʨʘʟʛʨʘʥʠʯʠʪʝʣʠ 

 

;ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʤʘʢʨʦʩʘ 

BRA: MACRO ARG1 

JP  ARG1 

 ENDMACRO 

 

;ʀʟʚʠʢʚʘʥʝ ʥʘ ʤʘʢʨʦʩʘ 

LAB:  BRA [NE, LAB] ; ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʛʨʘʥʠʯʠʪʝʣʠʪʝ [] 

 

 

23.5.2 ʃʦʢʘʣʥʠ ʤʘʢʨʦ-ʝʪʠʢʝʪʠ 

 

ʃʦʢʘʣʥʠʪʝ ʤʘʢʨʦ-ʝʪʠʢʝʪʠ ʧʦʟʚʦʣʷʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
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ʝʪʠʢʝʪʠ ʚ ʤʥʦʛʦʢʨʘʪʥʦ ʨʘʟʛʲʚʘʥʝ ʥʘ ʤʘʢʨʦʩʠ ʙʝʟ ʜʫʙʣʠʨʘʥʝ. 

ʉʠʤʚʦʣʠ, ʧʨʝʜʰʝʩʪʚʘʥʠ ʦʪ $$, ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʣʦʢʘʣʥʠ 

ʝʪʠʢʝʪʠ ʩ ʦʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ ʩʘʤʦ ʚ ʪʷʣʦʪʦ ʥʘ ʤʘʢʨʦʩʘ. 

ɸʩʝʤʙʣʝʨʲʪ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʤʝʥʷ ʩʠʤʚʦʣʠʪʝ $$ ʩ ʜʦʣʥʘ 

ʯʝʨʪʘ, ʧʦʩʣʝʜʚʘʥʘ  ʦʪ ʥʦʤʝʨʘ ʥʘ ʠʟʚʠʢʚʘʥʝ ʥʘ ʤʘʢʨʦʩʘ. 

 

ʇʨʠʤʝʨ: 

 

;ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʤʘʢʨʦʩ 

LJMP: MACRO cc, label 

JR  cc,$$lab 

JP  label 

$$lab: ENDMAC 

 

;ʀʟʚʠʢʚʘʥʝ ʥʘ ʤʘʢʨʦʩʘ 

LJMP  Z, NEXT 

 

ʊʦʚʘ ʠʟʚʠʢʚʘʥʝ ʩʝ ʨʘʟʛʲʚʘ ʧʦʜʦʙʥʦ ʥʘ ʧʦʢʘʟʘʥʠʷ ʧʦ-ʜʦʣʫ 

ʢʦʜ: 

 

JR Z,_1NEXT 

JP  NEXT 

_1NEXT: 

 

ʇʦʚʪʦʨʥʦ ʠʟʚʠʢʚʘʥʝ ʥʘ ʤʘʢʨʦʩʘ ʱʝ ʩʝ ʨʘʟʛʲʥʝ ʜʦ: 

 

JR Z,_2NEXT 

JP  NEXT 

_2NEXT: 

 

 

23.5.3 ʄʘʢʨʦ-ʘʨʛʫʤʝʥʪʠ ʧʦ ʠʟʙʦʨ 

 

ʄʘʢʨʦʩʠʪʝ ʩ ʧʘʨʘʤʝʪʨʠ ʤʦʛʘ ʜʘ ʧʨʦʧʫʩʢʘʪ ʧʦʜʘʚʘʥʝʪʦ ʥʘ 

ʘʨʛʫʤʝʥʪʠ ʧʨʠ ʠʟʚʠʢʚʘʥʝʪʦ ʩʠ. ɼʠʨʝʢʪʠʚʘʪʘ IFMA (ʚʠʞʪʝ 
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IFMA) ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʜʘʣʠ ʜʘʜʝʥ 

ʘʨʛʫʤʝʥʪ ʝ ʧʦʜʘʜʝʥ ʧʨʠ ʠʟʚʠʢʚʘʥʝ ʥʘ ʤʘʢʨʦʩ. ɸʨʛʫʤʝʥʪʠʪʝ 

ʩʝ ʥʦʤʝʨʠʨʘʪ ʦʪ ʝʜʥʦ ʥʘʛʦʨʝ. 

 

ʇʨʠʤʝʨ: 

 

; ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʤʘʢʨʦʩ 

MISSING_ARG:  MACRO  ARG0,ARG1,ARG2 

IFMA 2 ; ʇʨʦʚʝʨʢʘ ʜʘʣʠ ʘʨʛʫʤʝʥʪ 2 ʝ ʧʦʜʘʜʝʥ 

LD ARG0,ARG1 ; ʘʨʛʫʤʝʥʪ 2 ʝ ʧʦʜʘʜʝʥ 

ELSE 

LD ARG0,ARG2 ; ʘʨʛʫʤʝʥʪ 2 ʥʝ ʝ ʧʦʜʘʜʝʥ 

ENDIF 

ENDMACRO MISSING_ARG 

 

;ʀʟʚʠʢʚʘʥʝ ʥʘ ʤʘʢʨʦʩʘ ʩ ʣʠʧʩʚʘʱ ʘʨʛʫʤʝʥʪ 2 

MISSING_ARG R1, ,@R2 

 

ʀʟʚʠʢʚʘʥʝʪʦ ʥʘ ʤʘʢʨʦʩʘ ʱʝ ʩʝ ʨʘʟʛʲʥʝ ʜʦ ʠʥʩʪʨʫʢʮʠʷʪʘ, 

ʟʘʢʣʶʯʝʥʘ ʤʝʞʜʫ ʜʠʨʝʢʪʠʚʠʪʝ ELSE ʠ ENDIF: 

 

LD R1, @R2 

 

 

23.5.4 ʀʟʣʠʟʘʥʝ ʦʪ ʤʘʢʨʦʩ 

 

ʄʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʜʠʨʝʢʪʠʚʘʪʘ MACEXIT ʟʘ ʥʝʟʘʙʘʚʥʦ 

ʠʟʣʠʟʘʥʝ ʦʪ ʤʘʢʨʦʩ. ʊʠʧʠʯʥʦ ʪʘʟʠ ʜʠʨʝʢʪʠʚʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʠʟʣʠʟʘʥʝ ʦʪ ʨʝʢʫʨʩʠʚʥʠ ʤʘʢʨʦʩʠ. 

 

 

23.6  ɽʪʠʢʝʪʠ 

 

ɽʪʠʢʝʪʠʪʝ ʩʘ ʩʠʤʚʦʣʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʘʜʨʝʩʠ ʚ ʧʘʤʝʪʪʘ. ʊʝ 

ʪʨʷʙʚʘ ʜʘ ʩʧʘʟʚʘʪ ʩʣʝʜʥʠʪʝ ʫʩʣʦʚʠʷ: 
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Á ʊʨʷʙʚʘ ʜʘ ʟʘʚʲʨʰʚʘʪ ʩ ʜʚʫʝʪʦʯʠʝ; 

 

Á ʊʨʷʙʚʘ ʜʘ ʟʘʧʦʯʚʘʪ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʨʝʜʘ. ʇʨʝʜʭʦʞʜʘʱʠ 
ʠʥʪʝʨʚʘʣʠ ʥʝ ʩʘ ʧʦʟʚʦʣʝʥʠ;  

 

Á ʄʦʛʘʪ ʜʘ ʙʲʜʘʪ ʜʝʬʠʥʠʨʘʥʠ ʩ ʜʠʨʝʢʪʠʚʘʪʘ EQU ʧʦ 
ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

<ʝʪʠʢʝʪ>   EQU <ʠʟʨʘʟ> 

 

Á ʇʲʨʚʠʷʪ ʩʠʤʚʦʣ ʥʘ ʝʪʠʢʝʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʙʫʢʚʘ ʠʣʠ 

ʝʜʠʥ ʦʪ ʩʣʝʜʥʠʪʝ ʟʥʘʮʠ: _, $, ?, ., #. ʉʣʝʜʚʘʱʠʪʝ 

ʩʠʤʚʦʣʠ ʤʦʛʘʪ ʜʘ ʚʢʣʶʯʚʘʪ ʙʫʢʚʠ, ʮʠʬʨʠ ʠʣʠ ʛʦʨʥʠʪʝ 

ʟʥʘʮʠ. ɽʜʠʥ ʝʪʠʢʝʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʝʬʠʥʠʨʘʥ ʩʘʤʦ 

ʚʝʜʥʲʞ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʝʪʠʢʝʪʘ ʝ 129 

ʩʠʤʚʦʣʘ; 

 

Á ɽʪʠʢʝʪʠ, ʢʦʠʪʦ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʢʘʪʦ 

ʰʝʩʪʥʘʜʝʩʝʪʠʯʥʠ ʯʠʩʣʘ, ʥʝ ʩʘ ʧʦʟʚʦʣʝʥʠ.  

 

 

23.6.1 ɸʥʦʥʠʤʥʠ ʝʪʠʢʝʪʠ 

 

ɸʥʦʥʠʤʥʠʷʪ ʝʪʠʢʝʪ ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʘ ʟʥʘʢʘ ʟʘ ʜʦʣʘʨ ($). 

ɸʥʦʥʠʤʥʠʪʝ ʝʪʠʢʝʪʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʜʝʬʠʥʠʨʘʥʠ ʧʨʦʠʟʚʦʣʝʥ 

ʙʨʦʡ ʧʲʪʠ. ʈʝʬʝʨʝʥʮʠʷʪʘ ʢʲʤ ʘʥʦʥʠʤʝʥ ʝʪʠʢʝʪ ʩʝ 

ʦʩʲʱʝʩʪʚʷʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʨʫʛʠ ʜʚʘ ʝʪʠʢʝʪʘ: $B (backward 

reference) ʠ $F (forward reference). 

 

ɽʪʠʢʝʪʲʪ $B ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʨʝʬʝʨʝʥʮʠʷ ʢʲʤ ʧʦʩʣʝʜʥʠʷ 

ʘʥʦʥʠʤʝʥ ʝʪʠʢʝʪ, ʜʝʬʠʥʠʨʘʥ ʧʨʝʜʠ ʨʝʬʝʨʝʥʮʠʷʪʘ. 

 

ʇʨʠʤʝʨ: 

 

$$: NOP   

 JP $B 
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$$: NOP 

 

ɽʪʠʢʝʪʲʪ $F ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʨʝʬʝʨʝʥʮʠʷ ʢʲʤ ʩʣʝʜʚʘʱʠʷ 

ʘʥʦʥʠʤʝʥ ʝʪʠʢʝʪ, ʜʝʬʠʥʠʨʘʥ ʩʣʝʜ ʨʝʬʝʨʝʥʮʠʷʪʘ. 

 

ʇʨʠʤʝʨ: 

 

$$: NOP   

 JP $F 

$$: NOP 

 

 

23.6.2 ʃʦʢʘʣʥʠ ʝʪʠʢʝʪʠ 

 

ɺʩʝʢʠ ʝʪʠʢʝʪ, ʟʘʧʦʯʚʘʱ ʩ $ ʠʣʠ ʟʘʚʲʨʰʚʘʱ ʩ ? ʩʝ ʩʯʠʪʘ ʟʘ 

ʣʦʢʘʣʝʥ ʝʪʠʢʝʪ. ʆʙʣʘʩʪʪʘ ʥʘ ʚʠʜʠʤʦʩʪ ʥʘ ʣʦʢʘʣʝʥ ʝʪʠʢʝʪ 

ʟʘʚʲʨʰʚʘ ʢʦʛʘʪʦ ʩʝ ʩʨʝʱʥʝ ʜʠʨʝʢʪʠʚʘʪʘ SCOPE, 

ʧʦʟʚʦʣʷʚʘʡʢʠ ʧʨʝʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʤʝʪʦ ʥʘ ʝʪʠʢʝʪʘ. ʃʦʢʘʣʥʠʪʝ 

ʝʪʠʢʝʪʠ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʝʢʩʧʦʨʪʠʨʘʥʠ. 

 

ʇʨʠʤʝʨ: 

 

$LOOP:  JP $LOOP ; ɹʝʟʢʨʘʝʥ ʧʨʝʭʦʜ ʢʲʤ $LOOP 

LAB?:    JP LAB? ; ɹʝʟʢʨʘʝʥ ʧʨʝʭʦʜ ʢʲʤ LAB? 

SCOPE ; ʅʦʚʘ ʦʙʣʘʩʪ ʥʘ ʚʠʜʠʤʦʩʪ  

$LOOP:  JP $LOOP ; ʇʨʝʠʟʧʦʣʟʚʘʥʝ ʥʘ  $LOOP 

LAB?:    JP LAB? ; ʇʨʝʠʟʧʦʣʟʚʘʥʝ ʥʘ LAB? 

 

 

23.6.3  ʀʤʧʦʨʪʠʨʘʥʝ ʠ ʝʢʩʧʦʨʪʠʨʘʥʝ ʥʘ ʝʪʠʢʝʪʠ 

 

ɽʪʠʢʝʪʠʪʝ ʤʦʛʪ ʜʘ ʙʲʜʘʪ ʠʤʧʦʨʪʠʨʘʥʠ ʦʪ ʜʨʫʛʠ ʤʦʜʫʣʠ ʩ 

ʜʠʨʝʢʪʠʚʘʪʘ XREF. ɸʜʨʝʩʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʝʪʦ ʝ 

ʨʘʟʧʦʣʦʞʝʥ ʝʪʠʢʝʪʘ, ʩʲʱʦ ʤʦʞʝ ʜʘ ʩʝ ʫʢʘʞʝ ʩ ʜʠʨʝʢʪʠʚʘʪʘ, ʚ 

ʧʨʦʪʠʚʝʥ ʩʣʫʯʡ ʩʝ ʠʟʧʦʣʟʚʘ ʘʜʨʝʩʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ 
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ʪʝʢʫʱʠʷ ʩʝʛʤʝʥʪ, ʚ ʢʦʡʪʦ ʝ ʨʟʧʦʣʦʞʝʥʘ ʜʠʨʝʢʪʠʚʘʪʘ XREF. 

 

ɽʪʠʢʝʪʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʝʢʩʧʦʨʪʠʨʘʥʠ ʢʲʤ ʜʨʫʛʠ ʤʦʜʫʣʠ ʩ 

ʜʠʨʝʢʪʠʚʘʪʘ XDEF. 

 

 

23.6.4 ʇʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʝʪʠʢʝʪʠʪʝ 

 

ɸʩʝʤʙʣʝʨʲʪ ʠʟʧʦʣʟʚʘ ʘʜʨʝʩʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʝʪʠʢʝʪʠʪʝ 

ʢʦʛʘʪʦ ʧʨʦʚʝʨʷʚʘ ʚʘʣʠʜʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʥʜʠʪʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʠʪʝ. ʅʷʢʦʠ ʦʧʝʨʘʥʜʠ ʠʟʠʩʢʚʘʪ ʝʪʠʢʝʪʘ ʜʘ ʙʲʜʝ 

ʨʘʟʧʦʣʦʞʝʥ ʚ ʦʧʨʝʜʝʣʝʥʦ ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪʲʡ ʢʘʪʦ 

ʠʥʩʪʨʫʢʮʠʷʪʘ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʩ ʜʘʥʥʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʪʦʚʘ 

ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɽʜʠʥ ʝʪʠʢʝʪ ʩʝ ʥʘʟʥʘʯʘʚʘ ʥʘ ʘʜʨʝʩʥʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʯʨʝʟ ʝʜʠʥ ʦʪ ʩʣʝʜʥʠʪʝ ʤʝʪʦʜʠ: 

 

Á ɸʜʨʝʩʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʩʝʛʤʝʥʪʘ, ʚ ʢʦʡʪʦ ʝ 

ʜʝʬʠʥʠʨʘʥ ʝʪʠʢʝʪʘ; 

 

Á ɸʜʨʝʩʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʫʢʘʟʘʥʦ ʚ ʜʠʨʝʢʪʠʚʘʪʘ 

XREF; 

 

Á ɸʢʦ ʘʜʨʝʩʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʝ ʫʢʘʟʘʥʦ ʚ 

ʜʠʨʝʢʪʠʚʘʪʘ XREF, ʩʝ ʠʟʧʦʣʟʚʘ ʘʜʨʝʩʥʦʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʩʝʛʤʝʥʪʘ, ʚ ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ 

ʜʠʨʝʢʪʠʚʘʪʘ XREF. 

 

 

23.6.5 ʇʨʦʚʝʨʢʘ ʥʘ ʝʪʠʢʝʪʠʪʝ 

 

ɸʩʝʤʙʣʝʨʲʪ ʠʟʚʲʨʰʚʘ ʧʨʦʚʝʨʢʘ ʥʘ ʘʜʨʝʩʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʚ ʢʦʝʪʦ ʩʝ ʥʘʤʠʨʘ ʝʪʠʢʝʪʘ, ʢʦʛʘʪʦ ʝʪʠʢʝʪʲʪ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ 

ʦʧʝʨʘʥʜ ʥʘ ʠʥʩʪʨʫʢʮʠʷ. ɽʪʦ ʟʘʱʦ, ʘʢʦ ʝʪʠʢʝʪʲʪ ʥʝ ʝ 

ʨʘʟʧʦʣʦʞʝʥ ʚ ʧʦʜʭʦʜʷʱʦ ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘʩʝʤʙʣʝʨʲʪ 

ʱʝ ʛʝʥʝʨʠʨʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 
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XREF label1:ROM 

JP  label1 ; ɺʘʣʠʜʝʥ ʦʧʝʨʘʥʜ 

LD r0, label1 ; ʅʝʚʘʣʠʜʝʥ ʦʧʝʨʘʥʜ 
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24 ʈʘʟʚʦʡʥʘ ʩʨʝʜʘ Zilog Developer Studio II 

24.1  ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Zilog  ʧʨʝʜʦʩʪʘʚʷ ʥʘʧʲʣʥʦ ʙʝʟʧʣʘʪʥʦ ʨʘʟʚʦʡʥʘʪʘ ʩʨʝʜʘ Zilog 

Developer Studio II (ZDS II) ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ 

ʤʠʢʦʨʦʢʦʥʪʨʦʣʝʨʠʪʝ Z8Encore!. ʊʘʟʠ ʩʨʝʜʘ ʧʨʝʜʦʩʪʘʚʷ 

ʚʩʠʯʢʦ ʥʝʦʙʭʦʜʠʤʦ (ʪʝʢʩʪʦʚ ʨʝʜʘʢʪʦʨ, ʘʩʝʤʙʣʝʨ ʠ ʉ 

ʢʦʤʧʠʣʘʪʦʨ) ʟʘ ʥʘʧʠʩʚʘʥʝʪʦ, ʪʝʩʪʚʘʥʝʪʦ ʠ ʜʝʙʲʛʚʘʥʝʪʦ ʥʘ 

ʘʩʝʤʙʣʝʨʥʠ ʠ ʉ ʧʨʦʛʨʘʤʠ.  

 

ɺ ʩʣʝʜʚʘʱʠʪʝ ʧʦʜʪʦʯʢʠ ʱʝ ɺʠ ʧʦʢʘʞʘ ʢʘʢ ʜʘ ʩʠ ʩʲʟʜʘʜʝʪʝ 

ʧʨʦʝʢʪ ʟʘ ʧʠʩʘʥʝ ʥʘ ʘʩʝʤʙʣʝʨʥʠ ʧʨʦʛʨʘʤʠ ʠ ʱʝ ɺʠ ʟʘʧʦʟʥʘʷ 

ʩ ʦʩʥʦʚʥʠʪʝ ʤʝʥʶʪʘ ʠ ʧʨʦʟʦʨʮʠ, ʢʦʠʪʦ ʱʝ ʠʟʧʦʣʟʚʘʪʝ ʟʘ 

ʪʝʩʪʚʘʥʝ ʠ ʜʝʙʲʛʚʘʥʝ ʥʘ ʪʝʟʠ ʧʨʦʛʨʘʤʠ. 

 

 

24.2  ʉʲʟʜʘʚʘʥʝ ʥʘ ʘʩʝʤʙʣʝʨʝʥ ʧʨʦʝʢʪ 

 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪ ʚ ʩʨʝʜʘʪʘ ZDS II ʝ ʤʥʦʛʦ ʣʝʩʥʦ ʠ 

ʦʪʥʝʤʘ ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ. 

 

ɿʘ ʜʘ ʩʲʟʜʘʜʝʪʝ ʧʨʦʝʢʪ ʠʟʙʝʨʝʪʝ File Ÿ New Project. ʊʦʚʘ 

ʚʦʜʠ ʜʦ ʦʪʚʘʨʷʥʝ ʥʘ ʧʨʦʟʦʨʝʮʘ New Project (ʌʠʛ.199). 

 

 
 

ʌʠʛ. 199 New Project 

http://www.zilog.com/index.php?option=com_product&task=iframe
http://www.zilog.com/index.php?option=com_product&task=iframe
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ɿʘʜʘʡʪʝ ʧʦʢʘʟʘʥʠʪʝ ʥʘʩʪʨʦʡʢʠ (ʚ ʧʦʣʝʪʦ Project Name ʤʦʞʝ 

ʜʘ ʟʘʜʘʜʝʪʝ ʧʲʪ ʠ ʠʤʝ ʥʘ ʧʨʦʝʢʪʘ ʧʦ ʩʚʦʡ ʠʟʙʦʨ) ʠ ʥʘʪʠʩʥʝʪʝ 

. ʆʪʚʘʨʷ ʩʝ ʧʨʦʟʦʨʝʮʘ New Project Wizard (ʌʠʛ. 

200).  

 

 
 

ʌʠʛ. 200 New Project Wizard 
 

ɺ ʧʦʣʝʪʦ Debug Tool: Curent ʠʟʙʝʨʝʪʝ Simulator ʠ 

ʥʘʪʠʩʥʝʪʝ . ɺʘʰʠʷʪ ʧʨʦʝʢʪ ʝ ʩʲʟʜʘʜʝʥ (ʌʠʛ.201). 

 

ʊʦʚʘ ʢʦʝʪʦ ʦʩʪʘʚʘ ʜʘ ʥʘʧʨʘʚʠʪʝ ʝ ʜʘ ʩʲʟʜʘʜʝʪʝ ʩʦʨʩ-ʬʘʡʣ 

(ʠʣʠ ʩʦʨʩ-ʬʘʡʣʦʚʝ), ʚ ʢʦʡʪʦ ʜʘ ʧʠʰʝʪʝ ɺʘʰʠʷ ʘʩʝʤʙʣʝʨʝʥ 

ʢʦʜ. ɿʘ ʮʝʣʪʘ ʠʟʙʝʨʝʪʝ File Ÿ New File (ʌʠʛ.202). ʉʲʭʨʘʥʝʪʝ 

ʬʘʡʣʘ (ʩ ʨʘʟʰʠʨʝʥʠʝ .asm) ʚ ʜʠʨʝʢʪʦʨʠʷʪʘ ʥʘ ʧʨʦʝʢʪʘ ʢʘʪʦ 

ʠʟʙʝʨʝʪʝ File Ÿ Save As.  

 

ɺʝʯʝ ʠʤʘʪʝ ʩʲʟʜʘʜʝʥ ʩʦʨʩ-ʬʘʡʣ, ʢʦʡʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʜʦʙʘʚʝʥ ʚ ʧʨʦʝʢʪʘ. ɿʘ ʮʝʣʪʘ ʠʟʙʝʨʝʪʝ Project Ÿ Add Filesé . 

ʅʘʤʝʨʝʪʝ ʬʘʡʣʘ, ʠʟʙʨʝʪʝ ʛʦ ʠ ʥʘʪʠʩʥʝʪʝ . ɺʘʰʠʷʪ 

ʬʘʡʣ ʝ ʜʦʙʘʚʝʥ ʚ ʧʨʦʝʢʪʘ (ʌʠʛ.203) ʠ ʤʦʞʝ ʜʘ ʧʠʰʝʪʝ ʢʦʜ ʚ 

ʥʝʛʦ. 
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ʌʠʛ. 201 TestProject 
 

 
 

ʌʠʛ. 202 ʉʲʟʜʘʚʘʥʝ ʥʘ ʘʩʝʤʙʣʝʨʝʥ ʬʘʡʣ 
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ʌʠʛ. 203 ɼʦʙʘʚʷʥʝ ʥʘ ʩʦʨʩ-ʬʘʡʣ ʢʲʤ ʧʨʦʝʢʪʘ 

 

 

24.3  ʆʪʚʘʨʷʥʝ ʥʘ ʩʲʱʝʩʪʫʚʘʱ ʧʨʦʝʢʪ 

 

ɿʘ ʜʘ ʦʪʚʦʨʠʪʝ ʚʝʯʝ ʩʲʱʝʩʪʚʫʚʘʱ ʧʨʦʝʢʪ ʠʟʙʝʨʝʪʝ File Ÿ 

Open Project, ʥʘʤʝʨʝʪʝ ʧʨʦʝʢʪʥʠʷ ʬʘʡʣ (ʬʘʡʣʘ ʩ 

ʨʘʟʰʠʨʝʥʠʝ .zdsproj), ʠʟʙʝʨʝʪʝ ʛʦ ʠ ʥʘʪʠʩʥʝʪʝ .  

 

 

24.4  ʂʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪʘ 

 

ɿʘ ʜʘ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʧʨʦʝʢʪʘ, ʠʟʙʝʨʝʪʝ Project Ÿ Settingsé. 

ʆʪʚʘʨʷ ʩʝ ʧʨʦʟʦʨʝʮʘ Project Settings (ʌʠʛ.204). ɺ ʣʷʚʘʪʘ 

ʯʘʩʪ ʥʘ ʧʨʦʟʦʨʝʮʘ ʩʘ ʠʟʙʨʦʝʥʠ ʥʷʢʦʣʢʦ ʢʘʪʝʛʦʨʠʠ ʥʘʩʪʨʦʡʢʠ: 
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Á General 

 

 
 

ʌʠʛ. 204 Project Settings 
 

ɺ ʢʘʪʝʛʦʨʠʷʪʘ General ʤʦʞʝ ʜʘ ʟʘʜʘʜʝʪʝ ʥʦʚ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ. 
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Á Debugger 

 

 
 

ʌʠʛ. 205 Project Setting - Debugger 
 

ɺ ʢʘʪʝʛʦʨʠʷʪʘ Debugger ʤʦʞʝ ʜʘ ʟʘʜʘʜʝʪʝ ʥʦʚ ʠʥʩʪʨʫʤʝʥʪ ʟʘ 

ʪʝʩʪʚʘʥʝ ʠ ʜʝʙʲʛʚʘʥʝ (ʥʘʧʨʠʤʝʨ USBSmartCable ʚʤʝʩʪʦ 

ʩʠʤʫʣʘʪʦʨʘ). 
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24.5  ʆʧʠʩʘʥʠʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʤʝʥʶʪʘ ʠ ʧʨʦʟʦʨʮʠ 

24.5.1 ɸʩʝʤʙʣʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪʘ  

 

 
  |    |   |_  ʂʦʤʧʠʣʠʨʘʥʝ/ɸʩʝʤʙʣʠʨʘʥʝ ʥʘ ʮʝʣʠʷ ʧʨʦʝʢʪ (ʚʩʠʯʢʠ ʬʘʡʣʦʚʝ) 

  |    |_ ʂʦʤʧʠʣʠʨʘʥʝ/ɸʩʝʤʙʣʠʨʘʥʝ ʩʘʤʦ ʥʘ ʧʦʩʣʝʜʥʦ ʧʨʦʤʝʥʝʥʠʪʝ ʬʘʡʣʦʚʝ 

  |_  ʂʦʤʧʠʣʠʨʘʥʝ/ɸʩʝʤʙʣʠʨʘʥʝ ʩʘʤʦ ʥʘ ʪʝʢʫʱʠʷ ʬʘʡʣ 

 

 

24.5.2 ʊʝʩʪʚʘʥʝ ʠ ʜʝʙʲʛʚʘʥʝ 

 

ʇʦ-ʜʦʣʫ ʩʘ ʧʦʢʘʟʘʥʠ ʤʝʥʶʪʦ ʠ ʣʝʥʪʘʪʘ ʩ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ 

ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʪʝʩʪʚʘʥʝ/ʜʝʙʲʛʚʘʥʝ ʥʘ ʢʦʜʘ. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
ʌʠʛ. 206 ʄʝʥʶ DEBUG 

 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʙʨʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʪʝʩʪʚʘʥʝ/ʜʝʙʲʛʚʘʥʝ 

(ʩʠʤʫʣʘʪʦʨ ʠʣʠ ʜʝʙʲʛʝʨ) ʥʷʢʦʠ ʙʫʪʦʥʠ ʤʦʞʝ ʜʘ ʩʝ 

ʥʝʘʢʪʠʚʥʠ. ɺʣʠʟʘʥʝʪʦ ʚ ʪʝʩʪʦʚ ʨʝʞʠʤ ʩʪʘʚʘ ʧʨʦʩʪʦ ʩ 

ʥʘʪʠʩʢʘʥʝ ʥʘ ʨʝʩʝʪ ʙʫʪʦʥʘ  (ʌʠʛ.207). ɿʘʙʝʣʝʞʝʪʝ, ʯʝ 

ʚʣʷʚʦ ʥʘ ʧʨʦʟʦʨʝʮʘ ʩ ʧʨʦʛʨʘʤʥʠʷ ʢʦʜ ʩʝ ʧʦʷʚʷʚʘ ʞʲʣʪʘ 

ʩʪʨʝʣʢʘ, ʢʦʷʪʦ ʩʦʯʠ ʢʲʤ ʧʦʨʝʜʥʘʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ 

ɸʢʪʠʚʥʠ ʩʘ ʩʘʤʦ ʘʢʦ 

ʪʝʩʪʚʘʱʠʷ ʠʥʩʪʨʫʤʝʥʪ ʝ 

ʜʝʙʲʛʝʨʘ. 
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ʌʠʛ. 207 ɺʣʠʟʘʥʝ ʚ ʨʝʞʠʤ ʥʘ ʪʝʩʪʚʘʥʝ/ʜʝʙʲʛʚʘʥʝ 
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ʠʥʩʪʨʫʢʮʠʷ. ʉʣʝʜʚʘ ʦʧʠʩʘʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʙʫʪʦʥʠ, ʢʦʠʪʦ ʱʝ 

ʠʟʧʦʣʟʚʘʪʝ, ʟʘ ʜʘ ʪʝʩʪʚʘʪʝ/ʜʝʙʲʛʚʘʪʝ ɺʘʰʠʷ ʢʦʜ. 

 

 
 |    |      |     |    |      |    |    |    |_ ɿʘʜʘʚʘʥʝ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ  

 |    |      |     |    |      |    |    |        ʠʥʩʪʨʫʢʮʠʷ 

 |    |      |     |    |      |    |    |_ ʀʟʣʠʟʘʥʝ ʦʪ ʧʦʜʧʨʦʛʨʘʤʘ 

 |    |      |     |    |      |    |_ ʀʟʧʲʣʥʷʚʘʥʝ ʥʘ ʧʦʨʝʜʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ  

 |    |      |     |    |      |          (ʙʝʟ ʚʣʠʟʘʥʝ ʚ ʧʦʜʧʨʦʛʨʘʤʘ) 

 |    |      |     |    |      |_ ʀʟʧʲʣʥʷʚʘʥʝ ʥʘ ʧʦʨʝʜʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ  

 |    |      |     |    |            (ʩ ʚʣʠʟʘʥʝ ʚ ʧʦʜʧʨʦʛʨʘʤʘ) 

 |    |      |     |    |_ʉʧʠʨʘʥʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 

 |    |      |     |_ʉʪʘʨʪʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʜʦ ʤʷʩʪʦʪʦ ʢʲʜʝʪʦ ʝ ʨʘʟʧʦʣʦʞʝʥ ʢʫʨʩʦʨʘ 

 |    |      |_ʉʪʘʨʪʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 

 |    |_ʀʟʣʠʟʘʥʝ ʦʪ ʨʝʞʠʤ ʪʝʩʪʚʘʥʝ/ʜʝʙʲʛʚʘʥʝ 

 |_ʈʝʩʝʪ 

 

 

  |    |    |    |_ ʇʨʝʤʘʭʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʪʦʯʢʠ ʥʘ ʧʨʝʢʲʩʚʘʥʝ1 

  |    |    |_ ɿʘʙʨʘʥʷʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʪʦʯʢʠ ʥʘ ʧʨʝʢʲʩʚʘʥʝ  

  |    |_ ɿʘʙʨʘʥʷʚʘʥʝ ʥʘ ʪʝʢʫʱʘʪʘ ʪʦʯʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

  |_ ʇʦʩʪʘʚʷʥʝ ʥʘ ʪʦʯʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1:  ʊʦʯʢʘʪʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ (breakpoint) ʝ ʤʝʭʘʥʠʟʲʤ ʟʘ 

ʫʤʠʰʣʝʥʦ ʩʧʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʧʨʠ ʜʦʩʪʠʛʘʥʝ ʜʦ ʦʧʨʝʜʝʣʝʥʘ 

ʠʥʩʪʨʫʢʮʠʷ. ʄʦʞʝ ʜʘ ʧʦʩʪʘʚʷʪʝ ʪʦʯʢʠ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʘʤʦ ʥʘ 

ʠʥʩʪʨʫʢʮʠʠ. 

_____________________________________________________________ 

 

ɿʥʘʯʝʥʠʝʪʦ ʥʘ ʪʝʟʠ ʙʫʪʦʥʠ ʱʝ ʩʪʘʥʝ ʥʘʡ-ʷʩʥʦ, ʢʦʛʘʪʦ 

ʟʘʧʦʯʥʝʪʝ ʜʘ ʛʠ ʠʟʧʦʣʟʚʘʪʝ ʥʘ ʧʨʘʢʪʠʢʘ. 

 

ɺʠʞʪʝ 25.17.3 ʊʝʩʪʚʘʥʝ/ʜʝʙʲʛʚʘʥʝ ʩ USB SmartCable, ʟʘ ʜʘ 

ʨʘʟʙʝʨʝʪʝ ʢʘʢ ʜʘ ʪʝʩʪʚʘʪʝ/ʜʝʙʲʛʚʘʪʝ ʢʦʜʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʜʝʙʲʛʝʨʘ. 
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ʉʣʝʜʚʘʱʠʪʝ ʬʠʛʫʨʠ ʠʣʶʩʪʨʠʨʘʪ ʥʷʢʦʣʢʦ ʦʪ ʥʘʡ-ʯʝʩʪʦ 

ʠʟʧʦʣʟʚʘʥʠʪʝ ʧʨʦʟʦʨʮʠ ʚ ʩʨʝʜʘʪʘ ZDS II ʧʦ ʚʨʝʤʝ ʥʘ 

ʪʝʩʪʚʘʥʝ/ʜʝʙʲʛʚʘʥʝ ʥʘ ʢʦʜʘ. 

 

 
 

ʌʠʛ. 208 ʇʘʤʝʪ (ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ, ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ, NVDS) 
 

 

 

 

 

 
 

ʌʠʛ. 209 ʊʝʢʫʱʘ ʛʨʫʧʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ ʠ ʨʝʛʠʩʪʨʠ ʥʘ ʧʨʦʮʝʩʦʨʘ 
 

 

 

 

 

 

 
 

ʌʠʛ. 210 ʀʥʩʪʨʫʢʮʠʠ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ (Disassembly) 

ʄʦʞʝ ʜʘ ʧʨʦʤʝʥʷʪʝ ʨʲʯʥʦ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 

ʨʝʛʠʩʪʨʠʪʝ ʯʨʝʟ ʜʚʫʢʨʘʪʥʦ ʱʨʘʢʚʘʥʝ 

ʚʲʨʭʫ ʩʪʦʡʥʦʩʪʪʘ. 

ʄʦʞʝ ʜʘ ʧʨʦʤʝʥʷʪʘ ʨʲʯʥʦ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʨʘʙʦʪʥʠʪʝ ʨʝʛʠʩʪʨʠʪʝ 

ʯʨʝʟ ʜʚʫʢʨʘʪʥʦ ʱʨʘʢʚʘʥʝ ʚʲʨʭʫ 

ʩʪʦʡʥʦʩʪʪʘ. 

ʄʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʪʦʟʠ ʧʨʦʟʦʨʝʮ, ʟʘ ʜʘ 

ʩʣʝʜʠʪʝ ʧʦʨʝʜʥʘʪʘ ʠʥʩʪʨʫʢʮʠʷ ʟʘ 

ʠʟʧʲʣʥʝʥʠʝ, ʘʜʨʝʩʲʪ ʡ ʚ ʇʨʦʛʨʘʤʥʘʪʘ 

ʇʘʤʝʪ ʠ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ (ʦʧʢʦʜ ʠ ʦʧʝʨʘʥʜʠ). 
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ʀʟʧʦʣʟʚʘʡʪʝ ʩʣʝʜʥʘʪʘ ʣʝʥʪʘ ʟʘ ʧʦʢʘʟʚʘʥʝ ʥʘ ʪʝʟʠ ʧʨʦʟʦʨʮʠ. 
 

 
    |              |                        |_ ʀʥʩʪʨʫʢʮʠʠ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ  

    |              |                            (Disassembly)  

    |              |_  ʇʘʤʝʪ  (ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ, ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ, NVDS)          

    |_ ʊʝʢʫʱʘ ʛʨʫʧʘ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ ʠ ʨʝʛʠʩʪʨʠ ʥʘ ʧʨʦʮʝʩʦʨʘ 

 

 

24.6  ɿʘʢʣʶʯʝʥʠʝ 

 

ɺ ʛʦʨʥʠʪʝ ʥʷʢʦʣʢʦ ʧʦʜʪʦʯʢʠ ɺʠ ʦʧʠʩʘʭ ʥʘʡ-ʚʘʞʥʠʪʝ ʥʝʱʘ ʟʘ 

ʧʨʦʛʨʘʤʥʘʪʘ ʩʨʝʜʘ ZDS II, ʩ ʢʦʠʪʦ ʜʘ ʟʘʧʦʯʥʝʪʝ. 

ɽʢʩʧʝʨʠʤʝʥʪʠʨʘʡʪʝ ʢʦʣʢʦʪʦ ʩʝ ʤʦʞʝ ʧʦʚʝʯʝ, ʟʘ ʜʘ ʜʦʙʠʝʪʝ 

ʷʩʥʘ ʧʨʝʜʩʪʘʚʘ ʢʦʡ ʧʨʦʟʦʨʝʮ ʢʘʢʚʘ ʠʥʬʦʨʤʘʮʠʷ ɺʠ ʥʦʩʠ. ɿʘ 

ʧʦʚʝʯʝ ʧʦʜʨʦʙʥʦʩʪʠ ʠʟʧʦʣʟʚʘʡʪʝ ʚʛʨʘʜʝʥʦʪʦ ʚ ʩʨʝʜʘʪʘ 

ʧʦʤʦʱʥʦ ʤʝʥʶ. 

 

 
 

ʌʠʛ. 211 ʇʦʤʦʱʥʦ ʤʝʥʶ 
 

ɸʢʦ ʩʪʝ ʩʣʝʜʚʘʣʠ ʩʲʚʝʪʘ ʤʠ ʠ ʩʪʝ ʧʨʝʩʢʦʯʠʣʠʪʝ ʧʨʝʜʥʠʪʝ ʜʚʝ 

ʛʣʘʚʠ, ʩʝʛʘ ʚʝʯʝ ʤʦʞʝ ʜʘ ʩʝ ʚʲʨʥʝʪʝ ʢʲʤ ʪʷʭʥʦʪʦ ʠʟʫʯʘʚʘʥʝ.  

 

ɿʘ ʜʘ ʪʝʩʪʚʘʪʝ ʠʥʩʪʨʫʢʮʠʠʪʝ ʪʘʢʘ ʢʘʢʪʦ ʩʘ ʦʧʠʩʘʥʠ ʚ 22 

ʦʧʠʩʘʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʧʨʦʝʢʪʘ ʜʘ 

ʠʟʧʦʣʟʚʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʩ ʧʦʚʝʯʝ RAM ʧʘʤʝʪ (ʚʠʞʪʝ 24.4 

ʢʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪʘ). ʅʘʧʨʠʤʝʨ ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ Z8F6482XT. 
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ʀʟʧʦʣʟʚʘʡʪʝ ʩʣʝʜʥʘʪʘ ʢʨʘʪʢʘ ʧʨʦʛʨʘʤʘ ʢʘʪʦ ʰʘʙʣʦʥ ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʡʪʝ ʩ ʠʥʩʪʨʫʢʮʠʠʪʝ, ʟʘ ʜʘ ʨʘʟʙʝʨʝʪʝ ʢʘʢ 

ʨʘʙʦʪʷʪ. 

 

 
 

ʅʘʢʨʘʪʢʦ ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʧʨʘʚʠ ʩʣʝʜʥʦʪʦ: 

 

ʈʝʜʲʪ VECTOR RESET = 0100h ʟʘʨʝʞʜʘ ʘʜʨʝʩʠʪʝ, ʢʲʜʝʪʦ ʝ 

ʨʘʟʧʦʣʦʞʝʥ ʨʝʩʝʪ ʚʝʢʪʦʨʘ (ʚʠʞʪʝ ʦʪʥʦʚʦ ʌʠʛ.166 ʠ 173), ʩʲʩ 

ʩʪʦʡʥʦʩʪʪʘ 0100h, ʪ.ʝ. . ʘʜʨʝʩʠʪʝ 0002h:0003h ʱʝ ʩʝ ʟʘʨʝʜʷʪ 

ʩʲʩ ʩʪʦʡʥʦʩʪ 0100h.   

 

 
 

ɼʠʨʝʢʪʠʚʘʪʘ ORG ʫʢʘʟʚʘ ʘʜʨʝʩʘ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ, 

ʢʦʡʪʦ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʝʪʠʢʝʪʘ startup (ʚ ʩʣʫʯʘʷ 0100h). ʇʨʠ 

ʩʪʘʨʪʠʨʘʥʝ ʧʨʦʛʨʘʤʘʪʘ ʱʝ ʟʘʧʦʯʥʝ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʪʦʟʠ ʘʜʨʝʩ. 

 

ʀʥʩʪʨʫʢʮʠʷʪʘ JP startup ʠʟʚʲʨʰʚʘ ʧʨʝʭʦʜ ʢʲʤ 

ʠʥʩʪʨʫʢʮʠʷʪʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʩʣʝʜ ʝʪʠʢʝʪʘ startup. 

 

ɼʠʨʝʢʪʠʚʘʪʘ END ʫʢʘʟʚʘ, ʯʝ ʪʦʚʘ ʝ ʢʨʘʷ ʥʘ ʩʦʨʩ-ʬʘʡʣʘ. 

ɺʩʠʯʢʦ ʩʣʝʜ ʪʘʟʠ ʜʠʨʝʢʪʠʚʘ ʱʝ ʩʝ ʠʛʥʦʨʠʨʘ ʦʪ ɸʩʝʤʙʣʝʨʘ. 

 

ʇʦʩʪʘʚʷʡʪʝ ʠʥʩʪʨʫʢʮʠʠʪʝ ʪʫʢ. ʀʟʧʦʣʟʚʘʡʪʝ 

ʧʨʦʟʦʨʮʠʪʝ ʦʪ ʌʠʛ.172 ʠ 173, ʟʘ ʜʘ ʟʘʜʘʚʘʪʝ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʛʠʩʪʨʠʪʝ ʠ ʥʘʙʣʶʜʘʚʘʡʪʝ 

ʨʝʟʫʣʪʘʪʘ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ 

ʠʥʩʪʨʫʢʮʠʷ. 
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25 ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʦʪ ʩʝʨʠʷʪʘ ZF083ɸ 

25.1  ʆʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 

Z8Encore! F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘ ʩʣʝʜʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

Á 20MHz ʧʨʦʮʝʩʦʨ eZ8; 

 

Á ɼʦ 8kB ʌʣʘʰ ʧʘʤʝʪ; 

 

Á ɼʦ 256 ʙʘʡʪʘ ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ (RAM -ʧʘʤʝʪ); 

 

Á 100 ʙʘʡʪʘ ʝʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘ ʧʘʤʝʪ ʟʘ ʜʘʥʥʠ (NVDS - 

Nonvolatile Data Storage); 

 

Á ɼʦ 23 ɺʭʦʜʥʠ-ʀʟʭʦʜʥʠ ʠʟʚʦʜʠ; 

 

Á ɺʲʪʨʝʰʝʥ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ; 

 

Á ɼʚʘ 16 ʙʠʪʦʚʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʠ ʪʘʡʤʝʨʠ; 

 

Á WDT-ʪʘʡʤʝʨ ʩʲʩ ʩʦʙʩʪʚʝʥ ʚʲʪʨʝʰʝʥ RC ʛʝʥʝʨʘʪʦʨ; 

 

Á ɽʜʥʦʧʨʦʚʦʜʥʘ ʜʚʫʧʦʩʦʯʥʘ ʚʨʲʟʢʘ ʩ ʜʝʙʲʛʝʨ; 

 

Á ɹʲʨʟ 8-ʢʘʥʘʣʝʥ, 10 ʙʠʪʦʚ ɸʎʇ; 

 

Á ɸʥʘʣʦʛʦʚ ʢʦʤʧʘʨʘʪʦʨ; 

 

Á ɼʦ 17 ʠʟʪʦʯʥʠʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ; 

 

Á ɿʘʱʠʪʘ ʦʪ ʚʨʝʤʝʥʥʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ 

(VBO ï Voltage Brown-Out); 

 

Á ʈʝʩʝʪ ʧʨʠ ʚʢʣʶʯʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ (POR ï Power -

On Reset); 
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Á ʈʘʙʦʪʥʦ ʥʘʧʨʝʞʝʥʠʝ 2.6 õ 3.6V; 

 

Á ɼʦ ʪʨʠʥʘʜʝʩʝʪ 5V-ʪʦʣʝʨʘʥʪʥʠ ʠʟʚʦʜʠ; 

 

Á 20- ʠ 28-ʠʟʚʦʜʥʠ ʢʦʨʧʫʩʠ; 

 

Á ʈʘʙʦʪʝʥ ʪʝʤʧʝʨʘʪʫʨʝʥ ʦʙʭʚʘʪ: 

 

ü ʉʪʘʥʜʘʨʪʝʥ 0 õ 70 ÁC; 

 

ü ʈʘʟʰʠʨʝʥ -40 ÷ 105 °C. 

 

ʊʘʙʣ.39 ʧʦʢʘʟʚʘ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʦʪ ʩʝʨʠʷʪʘ Z8Encore! F083A. 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨ 
ʌʣʘʰ 

(kB) 

RAM  

(B) 

NVDS 

(100B) 
ADC 

ɺʭʦʜʥʠ/ʀʟʭʦʜʥʠ 

ʠʟʚʦʜʠ 

Z8F083A 8 256 ɼʘ ɼʘ 17/23 

Z8F043A 4 256 ɼʘ ɼʘ 17/23 

 

ʊʘʙʣ. 39 ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʦʪ ʩʝʨʠʷʪʘ Z8 Encore! F083A 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʙʣʦʢʦʚʘʪʘ ʩʭʝʤʘ ʥʘ Z8Encore! 

F083A. 
 

 
 

ʌʠʛ. 212 ɹʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ Z8Encore! F083A 

8 ʢʘʥʘʣʝʥ 

10-ʙʠʪʦʚ ɸʎʇ 

2 ʭ 16-ʙʠʪʦʚʠ 

ʊʘʡʤʝʨʠ 

 

ɼʦ 100B NVDS 

 

ɸʥʘʣʦʛʦʚ 

ʢʦʤʧʘʨʘʪʦʨ 

ʂʦʥʪʨʦʣʝʨ ʥʘ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

WDT-ʪʘʡʤʝʨ/ 

RC ʛʝʥʝʨʘʪʦʨ 

 

POR/VBO/ʈʝʩʝʪ 

 

20MHz 

eZ8 

 

ɺʲʪʨʝʰʝʥ 

ʧʨʝʮʠʟʝʥ 

ʛʝʥʝʨʘʪʦʨ 

 

ʂʚʘʨʮʦʚ 

ʛʝʥʝʨʘʪʦʨ 

ɺʛʨʘʜʝʥ  

ɼʝʙʲʛʝʨ 

 

8kB ʌʣʘʰ 

ʧʘʤʝʪ 

 

8  ʭ 256B 

ʈʝʛʠʩʪʨʠ 

 

ʇʦʨʪ ɸ 

 

ʇʦʨʪ B 

 

ʇʦʨʪ C 
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25.2  ʆʧʠʩʘʥʠʝ ʥʘ ʠʟʚʦʜʠʪʝ 

 

ʉʣʝʜʚʘʱʠʪʝ ʥʷʢʦʣʢʦ ʬʠʛʫʨʠ ʧʦʢʘʟʚʘ ʥʘʣʠʯʥʠʪʝ ʢʦʨʧʫʩʠ, ʘ 

ʊʘʙʣ.40 ʦʧʠʩʚʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʚʩʠʯʢʠ ʠʟʚʦʜʠ. ʆʙʲʨʥʝʪʝ 

ʚʥʠʤʘʥʠʝ, ʯʝ ʥʷʢʦʠ ʠʟʚʦʜʠ ʠʤʘʪ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ ʬʫʥʢʮʠʠ. 

 

 
 

ʌʠʛ. 213 20-ʠʟʚʦʜʝʥ SOIC, SSOP, PDIP ʢʦʨʧʫʩ 

 

 
 

ʌʠʛ. 214 28-ʠʟʚʦʜʝʥ SOIC ʠ SSOP ʢʦʨʧʫʩ 
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ʌʠʛ. 215 20-ʠʟʚʦʜʝʥ QFN ʢʦʨʧʫʩ 

 

 
 

ʌʠʛ. 216 28-ʠʟʚʦʜʝʥ QFN ʢʦʨʧʫʩ 

 



  

 

465 

ɺ/ʀ ï ɺʭʦʜ/ʀʟʭʦʜ 

ʌʫʥʢʮʠʷ ɺ/ʀ ʆʧʠʩʘʥʠʝ 

ʇʦʨʪʦʚʝ 

PA[7:0] ɺ/ʀ ʇʦʨʪ ɸ. ʊʝʟʠ ʠʟʚʦʜʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ GPIO1 

PB[5:0] ɺ/ʀ ʇʦʨʪ B. ʊʝʟʠ ʠʟʚʦʜʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ GPIO1 

PC[7:0] ɺ/ʀ ʇʦʨʪ C. ʊʝʟʠ ʠʟʚʦʜʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ GPIO1 

PD[0] ʀ ʇʦʨʪ D. ʊʦʟʠ ʠʟʚʦʜ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʢʘʪʦ ʠʟʭʦʜ 

ʊʘʡʤʝʨʠ 

ʊ0OUT/ 

T1OUT 
ʀ ʊʘʡʤʝʨʝʥ ʠʟʭʦʜ 0-1 

 

 
ʀ ʀʥʚʝʨʪʠʨʘʥ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ 0-1 

T0IN/T1IN ɺ ʊʘʡʤʝʨʝʥ ʚʭʦʜ 0-1 

ʂʦʤʧʘʨʘʪʦʨ 

CINP/CINN ɺ 
ʂʦʤʧʘʨʘʪʦʨʥʠ ʚʭʦʜʦʚʝ (ʧʦʣʦʞʠʪʝʣʝʥ ʠ 

ʦʪʨʠʮʘʪʝʣʝʥ) 

COUT ʀ ʂʦʤʧʘʨʘʪʦʨʝʥ ʠʟʭʦʜ 

ɸʎʇ 

ANA[7:0]  ɺ ɸʥʘʣʦʛʦʚʠ ʚʭʦʜʦʚʝ ʟʘ ɸʎʇ 

VREF ɺ ɺʭʦʜ ʟʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ ʟʘ ɸʎʇ 

ɻʝʥʝʨʘʪʦʨʠ 

XIN ɺ ɺʭʦʜ ʟʘ ʚʲʥʰʝʥ ʢʚʘʨʮʦʚ ʢʨʠʩʪʘʣ 

XOUT ʀ ʀʭʦʜ ʟʘ ʚʲʥʰʝʥ ʢʚʘʨʮʦʚ ʢʨʠʩʪʘʣ 

CLKIN ɺ ɺʭʦʜ ʟʘ ʚʲʥʰʝʥ TTL ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 

LED ʜʨʘʡʚʝʨʠ 

LED ʀ 

LED ʠʟʭʦʜ. ɺʩʠʯʢʠ ʠʟʚʦʜʠ ʥʘ ʧʦʨʪ C ʠʤʘʪ 

ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʫʧʨʘʚʣʷʚʘʪ LED ʜʠʨʝʢʪʥʦ ʙʝʟ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʦʤʧʦʥʝʥʪʠ. 

ɼʝʙʲʛʝʨ 

DBG ɺ/ʀ 

ɺʭʦʜ/ʀʟʭʦʜ ʟʘ ʜʝʙʲʛʝʨ. ʊʦʟʠ ʠʟʚʦʜ ʝ ʩ ʦʪʚʦʨʝʥ 

ʜʨʝʡʥ ʠ ʠʟʠʩʢʚʘ ʚʲʥʰʝʥ ʠʟʪʝʛʣʷʱ (pull up) 

ʨʝʟʠʩʪʦʨ. 

ʈʝʩʝʪ 

 ɺ/ʀ ɺʭʦʜ ʟʘ ʨʝʩʝʪ. ʉʲʱʦ ʩʣʫʞʠ ʠ ʟʘ ʨʝʩʝʪ ʠʥʜʠʢʘʪʦʨ. 

ɿʘʭʨʘʥʚʘʥʝ 

ʊ0OUT/ 

T1OUT 

RESET 
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VDD ɺ ɿʘʭʨʘʥʚʘʥʝ ʥʘ ʮʠʬʨʦʚʘʪʘ ʯʘʩʪ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ 

AVDD ɺ ɿʘʭʨʘʥʚʘʥʝ ʥʘ ʘʥʘʣʦʛʦʚʘʪʘ ʯʘʩʪ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ 

VSS ɺ ʄʘʩʘ ʥʘ ʮʠʬʨʦʚʘʪʘ ʯʘʩʪ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ 

AVSS ɺ ʄʘʩʘ ʥʘ ʘʥʘʣʦʛʦʚʘʪʘ ʯʘʩʪ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ 

 

ʊʘʙʣ. 40 ʆʧʠʩʘʥʠʝ ʥʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʠʟʚʦʜʠʪʝ 

 

____________________________________________________ 

 
ɿʘʙʝʣʝʞʢʘ1: GPIO (General Purpose Input/Output) ï ʎʠʬʨʦʚ 

ɺʭʦʜ/ʀʟʭʦʜ ʟʘ ʆʙʱʘ ʋʧʦʪʨʝʙʘ. 

____________________________________________________ 
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25.3  ɸʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ 

 

ʈʝʛʠʩʪʨʦʚʘ ʧʘʤʝʪ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʫʩʪʨʦʡʩʪʚʘ ʠʤʘʪ ʜʦ 256 ʙʘʡʪʘ 

RAM. ʏʝʪʝʥʝ ʦʪ ʨʝʛʠʩʪʲʨ ʠʟʚʲʥ ʥʘʣʠʯʥʘʪʘ RAM ʧʘʤʝʪ 

ʚʨʲʱʘ ʥʝʜʝʬʠʥʠʨʘʥʘ ʩʪʦʡʥʦʩʪ, ʘ ʟʘʧʠʩʲʪ ʥʷʤʘ ʥʠʢʘʢʲʚ 

ʝʬʝʢʪ. 

 

ʇʨʦʛʨʘʤʥʘ ʧʘʤʝʪ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʫʩʪʨʦʡʩʪʚʘ ʠʤʘʪ ʜʦ 8kB ʬʣʘʰ 

ʧʘʤʝʪ. ʏʝʪʝʥʝ ʦʪ ʘʜʨʝʩ ʠʟʚʲʥ ʥʘʣʠʯʥʘʪʘ ʬʣʘʰ ʧʘʤʝʪ ʚʨʲʱʘ 

FFh, ʘ ʟʘʧʠʩʲʪ ʥʷʤʘ ʥʠʢʘʢʲʚ ʝʬʝʢʪ. ʊʘʙʣ.41 ʦʧʠʩʚʘ ʢʘʨʪʘʪʘ 

ʥʘ ʧʘʤʝʪʪʘ ʥʘ ʥʘʣʠʯʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ. 

 

ʋʩʪʨʦʡʩʪʚʦ ɸʜʨʝʩ ʌʫʥʢʮʠʷ 

ZF083A 

0000h-0001h ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

0002h-0003h ʈʝʩʝʪ ʚʝʢʪʦʨ 

0004h-003Dh ʊʘʙʣʠʮʘ ʩ ʚʝʢʪʦʨʠ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

003ɽh-1FFFh ʇʨʦʛʨʘʤʥʘ ʧʘʤʝʪ 

ZF043A 

0000h-0001h ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

0002h-0003h ʈʝʩʝʪ ʚʝʢʪʦʨ 

0004h-003Dh ʊʘʙʣʠʮʘ ʩ ʚʝʢʪʦʨʠ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

003ɽh-0FFFh ʇʨʦʛʨʘʤʥʘ ʧʘʤʝʪ 

 

ʊʘʙʣ. 41 ʂʘʨʪʘ ʥʘ ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ 

 

ʇʘʤʝʪ ʟʘ ʜʘʥʥʠ 

 

Z8 Encore!F083A ʩʝʨʠʷʪʘ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʠʟʧʦʣʟʚʘ 64kB 

ʘʜʨʝʩʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʧʨʦʮʝʩʦʨʘ eZ8. 
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25.4  ʂʘʨʪʘ ʥʘ ʨʝʛʠʩʪʨʦʚʘʪʘ ʧʘʤʝʪ 

 

ʊʘʙʣ.42 ʦʧʠʩʚʘ ʚʩʠʯʢʠ ʨʝʛʠʩʪʨʠ ʥʘ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ, 

ʘʜʨʝʩʠʪʝ, ʢʦʠʪʦ ʟʘʝʤʘʪ ʠ ʩʪʦʡʥʦʩʪʠʪʝ ʠʤ ʩʣʝʜ ʨʝʩʝʪ. 

  

xx ï ʥʝʜʝʬʠʥʠʨʘʥʘ ʩʪʦʡʥʦʩʪ 

ɸʜʨʝʩ ʆʙʦʟʥʘʯʝʥʠʝ ʆʧʠʩʘʥʠʝ ʈʝʩʝʪ 

GPR-ʨʝʛʠʩʪʨʠ 

000h-0FFh - RAM xx 

100h-1FFh - ʈʝʟʝʨʚʠʨʘʥ xx 

SFR-ʨʝʛʠʩʪʨʠ 

ʊʘʡʤʝʨ0 

F00h T0H Timer 0 High Byte 00 

F01h T0L Timer 0 Low Byte 01 

F02h T0RH Timer 0 Reload High Byte FF 

F03h T0RL Timer 0 Reload Low Byte FF 

F04h T0PWMH Timer 0 PWM High Byte 00 

F05h T0PWML Timer 0 PWM Low Byte 00 

F06h T0CTL0 Timer 0 Control 0 00 

F07h T0CTL1 Timer 0 Control 1 00 

ʊʘʡʤʝʨ1 

F08h T1H Timer 1 High Byte 00 

F09h T1L Timer 1 Low Byte 01 

F0Ah T1RH Timer 1 Reload High Byte FF 

F0Bh T1RL Timer 1 Reload Low Byte FF 

F0Ch T1PWMH Timer 1 PWM High Byte 00 

F0Dh T1PWML Timer 1 PWM Low Byte 00 

F0Eh T1CTL0 Timer 1 Control 0 00 

F0Fh T1CTL1 Timer 1 Control 1 00 

F10h-F6Fh - ʈʝʟʝʨʚʠʨʘʥ xx 

ɸʎʇ 

F70h ADCCTL0 ADC Control 0 00 

F71h - ʈʝʟʝʨʚʠʨʘʥ xx 

F72h ADCD_H ADC Data High Byte xx 
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F73h ADCDL ADC Data Low Bits xx 

F74h ADCSST ADC Sample Settling Time 0F 

F75h ADCST ADC Sample Time 3F 

F76h ADCCP ADC Clock Prescale 00 

F77h-F7Fh - ʈʝʟʝʨʚʠʨʘʥ xx 

LPC (Low Power Control) 

F80h PWRCTL0 Power Control 0 88 

F81h ʈʝʟʝʨʚʠʨʘʥ - xx 

LED ʢʦʥʪʨʦʣʝʨ 

F82h LEDEN LED Drive Enable 00 

F83h LEDLVLH  LED Drive Level High 00 

F84h LEDLVLL  LED Drive Level Low 00 

F85h - ʈʝʟʝʨʚʠʨʘʥ xx 

ɻʝʥʝʨʘʪʦʨ 

F86h OSCCTL Oscillator Control A0 

F87h-F8Fh - ʈʝʟʝʨʚʠʨʘʥ xx 

ʂʦʤʧʘʨʘʪʦʨ0 

F90h CMP0 Comparator 0 Control 14 

F91h-FBFh - ʈʝʟʝʨʚʠʨʘʥ xx 

ʂʦʥʪʨʦʣʝʨ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

FC0h IRQ0 Interrupt Request 0 00 

FC1h IRQ0ENH IRQ0 Enable High Bit 00 

FC2h IRQ0ENL IRQ0 Enable Low Bit 00 

FC3h IRQ1 Interrupt Request 1 00 

FC4h IRQ1ENH IRQ1 Enable High Bit 00 

FC5h IRQ1ENL IRQ1 Enable Low Bit 00 

FC6h IRQ2 Interrupt Request 2 00 

FC7h IRQ2ENH IRQ2 Enable High Bit 00 

FC8h IRQ2ENL IRQ2 Enable Low Bit 00 

FC9h-FCCh - ʈʝʟʝʨʚʠʨʘʥ xx 

FCDh IRQES Interrupt Edge Select 00 

FCEh IRQSS Shared Interrupt Select 00 

FCFh IRQCTL Interrupt Control 00 

ʇʦʨʪ ɸ 
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FD0h PAADDR Port A Address 00 

FD1h PACTL Port A Control 00 

FD2h PAIN Port A Input Data xx 

FD3h PAOUT Port A Output Data 00 

ʇʦʨʪ B 

FD4h PBADDR Port B Address 00 

FD5h PBCTL Port B Control 00 

FD6h PBIN Port B Input Data xx 

FD7h PBOUT Port B Output Data 00 

ʇʦʨʪ C 

FD8h PCADDR Port C Address 00 

FD9h PCCTL Port C Control 00 

FDAh PCIN Port C Input Data xx 

FDBh PCOUT Port C Output Data 00 

ʇʦʨʪ D 

FDCh PDADDR Port C Address 00 

FDDh PDCTL Port C Control 00 

FDEh - ʈʝʟʝʨʚʠʨʘʥ xx 

FDFh PDOUT Port D Output Data 00 

FE0h-FEFh - ʈʝʟʝʨʚʠʨʘʥ xx 

WDT ʪʘʡʤʝʨ 

FF0h 
RSTSTAT Reset Status xx 

WDTCTL WDT Control xx 

FF1h WDTU WDT Reload upper byte FF 

FF2h WDTH WDT Reload High Byte FF 

FF3h WDTL WDT Reload Low Byte FF 

FF4h-FF5h - ʈʝʟʝʨʚʠʨʘʥ xx 

ʌʣʘʰ ʢʦʥʪʨʦʣʝʨ 

FF6h TRMADR Trim Bit Address 00 

FF7h TRMDR Trim Data xx 

FF8h 
FCTL Flash Control 00 

FSTAT Flash Status 00 

FF9h 
FPS Flash Page Select 00 

FPROT Flash Sector Protect 00 
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FFAh FFREQH 
Flash Programming 

Frequency High Byte 
00 

FFBh FFREQL 
Flash Programming 

Frequency Low Byte 
00 

ʇʨʦʮʝʩʦʨʥʠ ʨʝʛʠʩʪʨʠ 

FFCh FLAGS Flags xx 

FFDh RP Register Pointer xx 

FFEh SPH Stack Pointer High Byte xx 

FFFh SPL Stack Pointer Low Byte xx 

 

ʊʘʙʣ. 42 ʂʘʨʪʘ ʥʘ ʨʝʛʠʩʪʨʦʚʘʪʘ ʧʘʤʝʪ 
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25.5  ʈʝʩʝʪ ʠ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

25.5.1 ʀʟʪʦʯʥʠʮʠ ʠ ʪʠʧʦʚʝ ʨʝʩʝʪ 

 

ʉʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ Z8Encore!F083A ʠʤʘ ʩʣʝʜʥʠʪʝ 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʥʘʯʘʣʥʦ ʫʩʪʘʥʦʚʷʚʘʥʝ (ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ) ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ: 

 

Á ɺʢʣʶʯʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ (POR ï Power-On Reset); 

 

Á ʇʦʥʠʞʘʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ (VBO ï Voltage Brown-

Out Reset); 

 

Á ʇʨʝʧʲʣʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ1; 

 

Á ʈʝʩʝʪ ʩʠʛʥʘʣ ʦʪ ʚʲʥʰʥʠʷ ʠʟʚʦʜ RESET . 

 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: WDT-ʪʘʡʤʝʨʲʪ ʱʝ ʧʨʝʜʠʟʚʠʢʘ ʨʝʩʝʪ ʩʘʤʦ ʘʢʦ ʪʘʟʠ 

ʬʫʥʢʮʠʷ ʝ ʨʘʟʨʝʰʝʥʘ ʦʪ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ WDT_RES 

(ʚʠʞʪʝ 25.15 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ). 

____________________________________________________________ 

 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ1  ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʬʦʨʤʘ ʥʘ ʨʝʩʝʪ 

ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʠʟʙʨʦʷʚʘ ʪʠʧʦʚʝʪʝ 

ʨʝʩʝʪ ʠ ʪʷʭʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ. 

 

ʪʠʧ ʨʝʩʝʪ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 

ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ 66 ʪʘʢʪʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ 

ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ ʩ  

ʨʘʟʨʝʰʝʥ ʢʚʘʨʮʦʚ 

ʛʝʥʝʨʘʪʦʨ 

5000 ʪʘʢʪʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ 

ʠʟʣʠʟʘʥʝ ʦʪ  

STOP-ʨʝʞʠʤ 
66 ʪʘʢʪʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ 

ʠʟʣʠʟʘʥʝ ʦʪ  

STOP-ʨʝʞʠʤ ʩ  
5000 ʪʘʢʪʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ 
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ʨʘʟʨʝʰʝʥ ʢʚʘʨʮʦʚ 

ʛʝʥʝʨʘʪʦʨ 

 

ʊʘʙʣ. 43 ʊʠʧʦʚʝ ʨʝʩʝʪ 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʇʨʦʮʝʩʦʨʲʪ eZE8 ʠʤʘ ʜʚʘ ʨʝʞʠʤʘ ʥʘ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ: 

STOP-ʨʝʞʠʤ ʠ HALT-ʨʝʞʠʤ. ʊʝ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʧʦʜʨʦʙʥʦ ʚ 25.8 

ʈʝʞʠʤʠ ʩ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ 

_____________________________________________________________ 
 

ʇʨʠ ʨʝʩʝʪ ʧʨʦʮʝʩʦʨʲʪ eZ8 ʠ ʚʩʠʯʢʠ ʧʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ ʩʘ 

ʩʧʨʝʥʠ, ʢʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʠ ʚʲʪʨʝʰʥʠʷʪ ʛʝʥʝʨʘʪʦʨ ʥʘ 

WDT-ʪʘʡʤʝʨʘ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʨʘʙʦʪʷʪ, SFR-ʨʝʛʠʩʪʨʠʪʝ ʩʝ 

ʟʘʨʝʞʜʘʪ ʩ ʥʘʯʘʣʥʠʪʝ ʩʠ ʩʪʦʡʥʦʩʪʠ (ʚʠʞʪʝ ʊʘʙʣ.42), ʚʩʠʯʢʠ 

GPIO ʠʟʚʦʜʠ ʩʝ ʢʦʥʬʠʛʫʨʠʨʘʪ ʢʘʪʦ ʚʭʦʜʦʚʝ ʩʲʩ ʟʘʙʨʘʥʝʥʠ 

ʠʟʪʝʛʣʷʱʠ ʨʝʟʠʩʪʦʨʠ. ʀʟʚʦʜ PD0 ʝ ʠʟʢʣʶʯʝʥʠʝ ʠ ʩʝ 

ʢʦʥʬʠʛʫʨʠʨʘ ʢʘʪʦ ʜʚʫʧʦʩʦʯʝʥ RESET ʠʟʚʦʜ ʩ ʦʪʚʦʨʝʥ 

ʜʨʝʡʥ. ʉʣʝʜ ʠʟʣʠʟʘʥʝ ʦʪ ʨʝʩʝʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʨʝʩʝʪ ʚʝʢʪʦʨʘ 

ʩʝ ʟʘʨʝʞʜʘ ʚ ʧʨʦʛʨʘʤʥʠʷ ʙʨʦʷʯ PC ʠ ʧʨʦʛʨʘʤʘʪʘ ʟʘʧʦʯʚʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ ʦʪ ʪʦʟʠ ʘʜʨʝʩ. ʉʣʝʜ ʨʝʩʝʪ ʩʠʩʪʝʤʥʠʷʪ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʚʠʥʘʛʠ ʠʜʚʘ ʦʪ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ 

ʛʝʥʝʨʘʪʦʨ. ʊʘʙʣ.44 ʦʧʠʩʚʘ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʨʝʩʝʪ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʚ ʨʘʟʣʠʯʥʠ ʨʘʙʦʪʥʠ ʨʝʞʠʤʠ ʥʘ ʧʨʦʮʝʩʦʨʘ. 

 

ʈʘʙʦʪʝʥ 

ʨʝʞʠʤ 

ʀʟʪʦʯʥʠʢ ʥʘ 

ʨʝʩʝʪ 
ʉʧʝʮʠʘʣʥʠ ʫʩʣʦʚʠʷ 

ʅʦʨʤʘʣʝʥ 

 

 ʠʣʠ  

 

HALT-

ʨʝʞʠʤ 

POR/VBO - 

ʇʨʝʧʲʣʚʘʥʝ ʥʘ 

WDT-ʪʘʡʤʝʨʘ 
- 

  RESET ʠʟʚʦʜ                         

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʘ 

ʪʨʷʙʚʘ ʜʘ ʝ ʤʠʥʠʤʫʤ 4 ʩʠʩʪʝʤʥʠ 

ʪʘʢʪʘ. 

ɼʝʙʲʛʝʨ - 

STOP-

ʨʝʞʠʤ 

POR/BOR - 

RESET ʠʟʚʦʜ                         
ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʘ 

ʪʨʷʙʚʘ ʜʘ ʝ ʤʠʥʠʤʫʤ 12ns. 
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ʅʠʩʢʦ ʥʠʚʦ ʥʘ 

ʠʟʚʦʜ DBG 
- 

 

ʊʘʙʣ. 44 ʈʝʩʝʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʚ ʨʘʟʣʠʯʥʠ ʨʘʙʦʪʥʠ ʨʝʞʠʤʠ 
 

 

25.5.2 ʆʧʠʩʘʥʠʝ ʥʘ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʨʝʩʝʪ 

 

ɺʢʣʶʯʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ (POR) 

 

ɺʩʷʢʦ ʫʩʪʨʦʡʩʪʚʦ ʦʪ ʩʝʨʠʷʪʘ Z8 Encore! F083A ʠʤʘ 

ʚʲʪʨʝʰʥʘ POR ʩʭʝʤʘ, ʢʦʷʪʦ ʥʘʙʣʶʜʘʚʘ ʟʘʭʨʘʥʚʘʥʝʪʦ ʥʘ 

ʮʠʬʨʦʚʘʪʘ ʯʘʩʪ ʠ ʜʲʨʞʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʚ ʨʝʩʝʪ ʩʲʩʪʦʷʥʠʝ, 

ʜʦʢʘʪʦ ʟʘʭʨʘʥʚʘʥʝʪʦ ʧʨʝʚʠʰʠ ʦʧʨʝʜʝʣʝʥʦ ʧʨʘʛʦʚʦ 

ʥʘʧʨʝʞʝʥʠʝ VPOR, ʧʨʠ ʢʦʝʪʦ ʩʝ ʩʪʘʨʪʠʨʘ ʙʨʦʷʯ. 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʩʝ ʜʲʨʞʠ ʚ ʨʝʩʝʪ ʩʲʩʪʦʷʥʠʝ ʜʦ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʙʨʦʷʯʘ. ɺʨʝʤʝʪʦ ʟʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʙʨʦʷʯʘ ʝ 

ʧʦ-ʜʲʣʛʦ, ʘʢʦ ʢʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʝ ʨʘʟʨʝʰʝʥ (ʚʠʞʪʝ 

ʊʘʙʣ.43). ʉʣʝʜ ʠʟʣʠʟʘʥʝ ʦʪ ʨʝʩʝʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʨʝʩʝʪ 

ʚʝʢʪʦʨʘ ʩʝ ʟʘʨʝʞʜʘ ʚ ʧʨʦʛʨʘʤʥʠʷ ʙʨʦʷʯ PC ʠ ʧʨʦʛʨʘʤʘʪʘ 

ʟʘʧʦʯʚʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ ʦʪ ʪʦʟʠ ʘʜʨʝʩ, ʘ ʙʠʪ POR ʚ ʨʝʛʠʩʪʲʨ 

RSTSTAT ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

ʇʦʥʠʞʘʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ (VBO) 

 

ɺʩʷʢʦ ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʝʨʠʷʪʘ Z8Encore!F083A ʠʤʘ ʚʲʪʨʝʰʥʘ 

VBO ʩʭʝʤʘ, ʢʦʷʪʦ ʥʘʙʣʶʜʘʚʘ ʟʘʭʨʘʥʚʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʘʪʘ 

ʯʘʩʪ. ʂʦʛʘʪʦ ʟʘʭʨʘʥʚʘʥʝʪʦ ʧʘʜʥʝ ʧʦʜ ʦʧʨʝʜʝʣʝʥʦ ʧʨʘʛʦʚʦ 

ʥʘʧʨʝʞʝʥʠʝ VVBO (VVBO < VPOR), ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʚʣʠʟʘ ʚ 

ʨʝʩʝʪ ʩʲʩʪʦʷʥʠʝ ʠ ʦʩʪʘʚʘ ʪʘʢʘ, ʜʦʢʘʪʦ ʥʘʧʨʝʞʝʥʠʝʪʦ ʝ ʧʦ- 

ʤʘʣʢʦ ʦʪ VPOR. ʉʣʝʜ ʢʘʪʦ ʥʘʧʨʝʞʝʥʠʝʪʦ ʧʨʝʚʠʠh VPOR, ʩʝ 

ʩʪʘʨʪʠʨʘ ʙʨʦʷʯ. ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʩʝ ʜʲʨʞʠ ʚ ʨʝʩʝʪ 

ʩʲʩʪʦʷʥʠʝ ʜʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʙʨʦʷʯʘ. ɺʨʝʤʝʪʦ ʟʘ ʧʨʝʧʲʣʚʘʥʝ 

ʥʘ ʙʨʦʷʯʘ ʝ ʧʦ-ʜʲʣʛʦ, ʘʢʦ ʢʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʝ ʨʘʟʨʝʰʝʥ 

(ʚʠʞʪʝ ʊʘʙʣ.43). ʉʣʝʜ ʠʟʣʠʟʘʥʝ ʦʪ ʨʝʩʝʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʨʝʩʝʪ 

ʚʝʢʪʦʨʘ ʩʝ ʟʘʨʝʞʜʘ ʚ ʧʨʦʛʨʘʤʥʠʷ ʙʨʦʷʯ PC ʠ ʧʨʦʛʨʘʤʘʪʘ 
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ʟʘʧʦʯʚʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ ʦʪ ʪʦʟʠ ʘʜʨʝʩ, ʘ ʙʠʪ POR ʚ ʨʝʛʠʩʪʲʨ 

RSTSTAT ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

VBO ʩʭʝʤʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʢʣʶʯʝʥʘ ʚ STOP-ʨʝʞʠʤ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ VBO_AO (ʚʠʞʪʝ 

25.15 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ). 

 

ʇʨʝʧʲʣʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ 

 

ʇʨʝʧʲʣʚʘʥʝʪʦ ʥʘ WDT-ʪʘʡʤʝʨʘ ʠʥʠʮʠʠʨʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ, 

ʘʢʦ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷʪ ʙʠʪ WDT_RES ʝ 1. ɸʢʦ ʬʣʘʰ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷʪ ʙʠʪ WDT_RES ʝ 0, ʧʨʝʧʲʣʚʘʥʝʪʦ ʥʘ 

WDT-ʪʘʡʤʝʨʘ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, ʥʦ ʥʝ ʠ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ. 

ʇʨʠ ʨʝʩʝʪ ʦʪ WDT-ʪʘʡʤʝʨʘ ʙʠʪ WDT ʚ ʨʝʛʠʩʪʲʨ RSTSTAT 

ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

ʀʟʚʦʜ RESET   

 

ʊʦʟʠ ʠʟʚʦʜ ʠʤʘ ʚʭʦʜʝʥ ʪʨʠʛʝʨ ʥʘ ʐʤʠʪ ʠ ʚʲʪʨʝʰʝʥ 

ʠʟʪʝʛʣʷʱ ʨʝʟʠʩʪʦʨ. ʇʨʝʭʦʜ ʦʪ ʚʠʩʦʢʦ ʚ ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʪʦʟʠ 

ʠʟʚʦʜ, ʟʘ ʤʠʥʠʤʫʤ ʯʝʪʠʨʠ ʪʘʢʪʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʛʝʥʝʨʘʪʦʨ, 

ʠʥʠʮʠʠʨʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ. ɸʢʦ ʠʟʚʦʜ RESET ʝ ʚ ʥʠʩʢʦ ʥʠʚʦ 

ʠ ʩʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ ʧʝʨʠʦʜʘ ʥʘ ʨʝʩʝʪʘ, ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ 

ʦʩʪʘʚʘ ʚ ʨʝʩʝʪ, ʜʦʢʘʪʦ ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ ʩʪʘʥʝ ʚʠʩʦʢʦ. ʉʣʝʜ 

ʠʟʣʠʟʘʥʝ ʦʪ ʨʝʩʝʪ ʙʠʪ EXT ʚ ʨʝʛʠʩʪʲʨ RSTSTAT ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

ʆʩʚʝʥ ʢʘʪʦ ʚʭʦʜ ʟʘ ʚʲʥʰʝʥ ʨʝʩʝʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʪʦʟʠ 

ʠʟʚʦʜ ʩʣʫʞʠ ʠ ʟʘ ʠʥʜʠʢʘʪʦʨ, ʯʝ ʧʨʦʮʝʩʦʨʲʪ ʝ ʚ ʨʝʩʝʪ 

ʩʲʩʪʦʷʥʠʝ. ʉʣʝʜ ʢʘʪʦ ʥʘʩʪʲʧʠ ʨʝʩʝʪ ʦʪ ʚʲʪʨʝʰʝʥ ʠʟʪʦʯʥʠʢ 

(POR, BOR, WDT-ʪʘʡʤʝʨ) ʪʦʟʠ ʠʟʚʦʜ ʩʝ ʜʲʨʞʠ ʚ ʥʠʩʢʦ ʥʠʚʦ 

ʦʪ ʚʲʪʨʝʰʥʘ ʩʭʝʤʘ ʜʦ ʠʟʪʠʯʘʥʝ ʥʘ ʨʝʩʝʪ ʧʝʨʠʦʜʘ ʢʘʢʪʦ ʝ 

ʦʧʠʩʘʥʦ ʚ ʊʘʙʣ.43. ʊʘʟʠ ʦʩʦʙʝʥʦʩʪ ʧʦʟʚʦʣʷʚʘ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʜʘ ʫʩʪʘʥʦʚʷʚʘʪ ʚ ʥʘʯʘʣʥʦ ʩʲʩʪʦʷʥʠʝ 

ʚʲʥʰʠ ʝʣʝʤʝʥʪʠ, ʩʚʲʨʟʘʥʠ ʢʲʤ ʥʝʛʦ, ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʘ ʩʝ 

ʩʠʥʭʨʦʥʠʟʠʨʘʪ. 
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ɼʝʙʲʛʝʨ 

 

ɺʛʨʘʜʝʥʠʷ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʜʝʙʲʛʝʨ ʩʲɦ ʦ ʤʦʞʝ ʜʘ 

ʠʥʠʮʠʠʨʘ ʩʠʩʪʝʤʝʥ POR ʨʝʩʝʪ ʯʨʝʟ ʫʩʪʘʥʦʚʷʚʘʥʝ ʚ 1 ʥʘ ʙʠʪ 

RST ʚ ʨʝʛʠʩʪʲʨ OCDCTL. ʇʨʠ ʠʟʣʠʟʘʥʝ ʦʪ ʨʝʩʝʪ ʪʦʟʠ ʙʠʪ 

ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʥʫʣʠʨʘ ʠ ʙʠʪ POR ʚ ʨʝʛʠʩʪʲʨ RSTSTAT ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

 

25.5.3 ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

 

ʂʦʛʘʪʦ ʧʨʦʮʝʩʦʨʲʪ eZ8 ʠʟʧʲʣʥʠ ʠʥʩʪʨʫʢʮʠʷʪʘ STOP, 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʚʣʠʟʘ ʚ ʨʝʞʠʤ ʥʘ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ1,2, 

ʥʘʨʝʯʝʥ STOP-ʨʝʞʠʤ.  
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʏʝʩʪʦ ʥʘ ʞʘʨʛʦʥ ʚʢʘʨʚʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʚ ʨʝʞʠʤ 

ʩ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ ʩʝ ʥʘʨʠʯʘ Ăʟʘʩʧʠʚʘʥʝò ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

 

ɿʘʙʝʣʝʞʢʘ2: ʏʝʩʪʦ ʥʘ ʞʘʨʛʦʥ ʠʟʢʘʨʚʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʦʪ 

ʨʝʞʠʤ ʩ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ ʩʝ ʥʘʨʠʯʘ Ăʩʲʙʫʞʜʘʥʝò ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

____________________________________________________________ 

 

ʀʟʣʠʟʘʥʝʪʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʦʪ STOP-ʨʝʞʠʤ ʥʝ ʚʣʠʷʝ ʥʘ 

ʨʝʛʠʩʪʨʠʪʝ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʨʝʛʠʩʪʨʠʪʝ RSTSTAT ʠ 

OSCCTL. ʇʨʠ ʚʩʷʢʦ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʩʠʩʪʝʤʥʠʷʪ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʚʠʥʘʛʠ ʠʜʚʘ ʦʪ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ 

ʛʝʥʝʨʘʪʦʨ. ʉʪʦʡʥʦʩʪʪʘ ʩʲʭʨʘʥʝʥʘ ʥʘ ʨʝʩʝʪ ʚʝʢʪʦʨʘ ʩʝ 

ʟʘʨʝʞʜʘ ʚ ʧʨʦʛʨʘʤʥʠʷ ʙʨʦʷʯ PC ʠ ʧʨʦʛʨʘʤʘʪʘ ʟʘʧʦʯʚʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʠ ʦʪ ʪʦʟʠ ʘʜʨʝʩ, ʘ ʙʠʪ STOP ʚ ʨʝʛʠʩʪʲʨ 

RSTSTAT ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

ʊʘʙʣ.45 ʦʧʠʩʚʘ ʠʟʪʦʯʥʠʮʠʪʝ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʠʟʣʠʟʘʥʝ ʦʪ 

STOP ʨʝʞʠʤ ʠ ʜʝʡʩʪʚʠʷʪʘ, ʢʦʠʪʦ ʩʲʧʨʦʚʦʞʜʘʪ ʪʦʟʠ ʧʨʦʮʝʩ. 

 

ʠʟʪʦʯʥʠʢ ʜʝʡʩʪʚʠʝ 
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ʇʨʝʧʲʣʚʘʥʝ ʦʪ WDT-ʪʘʡʤʝʨʘ,  

ʢʦʥʬʠʛʫʨʠʨʘʥ ʟʘ ʨʝʩʝʪ 
ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

ʇʨʝʧʲʣʚʘʥʝ ʦʪ WDT-ʪʘʡʤʝʨʘ,  

ʢʦʥʬʠʛʫʨʠʨʘʥ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ, 

ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʧʨʝʢʲʩʚʘʥʝ (ʘʢʦ 

ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʨʘʟʨʝʰʝʥʦ) 

ʇʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜ ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

RESET ʠʟʚʦʜ ʉʠʩʪʝʤʝʥ ʨʝʩʝʪ 

ʅʠʩʢʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜ DBG ʉʠʩʪʝʤʝʥ ʨʝʩʝʪ 

 

ʊʘʙʣ. 45 ʀʟʪʦʯʥʠʮʠ ʥʘ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 
 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ WDT-

ʪʘʡʤʝʨʘ 

 

ɸʢʦ WDT-ʪʘʡʤʝʨʲʪ ʩʝ ʧʨʝʧʲʣʥʠ ʧʦ ʚʨʝʤʝ ʥʘ STOP-ʨʝʞʠʤ, 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʧʨʝʤʠʥʘʚʘ ʚ ʥʦʨʤʘʣʝʥ ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ. 

ɹʠʪʦʚʝ WDT ʠ STOP ʚ ʨʝʛʠʩʪʲʨ RSTSTAT ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚ 

1. ɸʢʦ WDT-ʪʘʡʤʝʨʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʟʘ ʧʨʝʢʲʩʚʘʥʝ, ʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʛʦ ʦʙʨʘʙʦʪʠ, ʪʦ ʩʣʝʜ 

ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʧʨʦʮʝʩʦʨʲʪ ʦʙʨʘʙʦʪʚʘ ʪʦʚʘ 

ʧʨʝʢʲʩʚʘʥʝ. 

 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʠʟʚʦʜ 
 

ɺʩʝʢʠ ʦʪ GPIO ʠʟʚʦʜʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʬʠʛʫʨʠʨʘ ʜʘ ʙʫʜʠ 

ʧʨʦʮʝʩʦʨʘ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ (      ʠʣʠ      ). 

ɹʠʪ STOP ʚ ʨʝʛʠʩʪʲʨ RSTSTAT ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚ 1. 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

  

ɺ STOP-ʨʝʞʠʤ ʚʭʦʜʥʠʪʝ ʨʝʛʠʩʪʨʠ ʟʘ ʜʘʥʥʠ PxIN ʩʘ 

ʟʘʙʨʘʥʝʥʠ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʚʭʦʜʝʥ ʠʟʚʦʜ ʩʝ ʟʘʧʠʩʚʘ ʚ 

ʩʲʦʪʚʝʪʥʠʷ ʙʠʪ ʟʘ ʜʘʥʥʠ ʩʘʤʦ ʘʢʦ ʩʠʛʥʘʣʲʪ ʦʩʪʘʥʝ ʥʘ 

ʠʟʚʦʜʘ ʜʦ ʢʨʘʷ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʧʦ ʩʲʙʫʞʜʘʥʝ ʥʘ 

ʧʨʦʮʝʩʦʨʘ. ɽʪʦ ʟʘʱʦ ʢʨʘʪʢʠ ʠʤʧʫʣʩʠ ʥʘ ʪʘʢʲʚ ʠʟʚʦʜ 

ʠʥʠʮʠʠʨʘʪ ʩʲʙʫʞʜʘʥʝ ʥʘ ʧʨʦʮʝʩʦʨʘ, ʥʦ ʥʝ ʩʝ ʟʘʧʠʩʚʘʪ ʚ 

ʨʝʛʠʩʪʲʨʘ ʟʘ ʜʘʥʥʠ, ʥʠʪʦ ʩʝ ʩʪʘʨʪʠʨʘ ʧʨʝʢʲʩʚʘʥʝ (ʘʢʦ ʝ 

ʨʘʟʨʝʰʝʥʦ ʟʘ ʪʦʟʠ ʠʟʚʦʜ). 
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ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʦʪ ʠʟʚʦʜ RESET   

 

ʅʠʩʢʦ ʥʠʚʦ ʥʘ ʪʦʟʠ ʠʟʚʦʜ ʧʦ ʚʨʝʤʝ ʥʘ STOP-ʨʝʞʠʤ 

ʠʥʠʮʠʠʨʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ. ʄʠʥʠʤʘʣʥʘʪʘ ʰʠʨʦʯʠʥʘ ʥʘ 

ʠʤʧʫʣʩʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 12ns. ɹʠʪ EXT ʚ ʨʝʛʠʩʪʲʨ RSTSTAT 

ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʧʦ ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜ DBG 

 

ʇʦ ʚʨʝʤʝ ʥʘ STOP-ʨʝʞʠʤ ʜʝʙʲʛʝʨʲʪ ʠʥʠʮʠʠʨʘ ʩʠʩʪʝʤʝʥ 

ʨʝʩʝʪ ʧʨʠ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʛʨʝʰʥʠ ʩʠʛʥʘʣʠ ʥʘ 

ʠʟʚʦʜ DBG (ʥʠʩʢʦ ʥʠʚʦ ʩ ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʠʪʫʘʮʠʷʪʘ). ɼʝʙʲʛʝʨʥʘʪʘ ʯʘʩʪ ʥʝ ʩʝ 

ʠʥʠʮʠʘʣʠʟʠʨʘ, ʜʦʢʘʪʦ ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʥʦʨʤʘʣʥʘ ʧʨʦʮʝʜʫʨʘ ʥʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ. ɹʠʪ 

POR ʚ ʨʝʛʠʩʪʲʨ RSTSTAT ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1. 

 

 

25.5.4 ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ RSTSTAT (Reset Status) 

 

ʊʘʙʣ.46 ʦʧʠʩʚʘ ʨʝʛʠʩʪʲʨ RSTSTAT. ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʝ ʩʘʤʦ ʟʘ 

ʯʝʪʝʥʝ. ʏʝʪʝʥʝ ʥʘ RSTSTAT ʥʫʣʠʨʘ ʩʪʘʨʰʠʪʝ ʯʝʪʠʨʠ ʙʠʪʘ. 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʠʟʧʦʣʟʚʘ ʩʲʱʠʷ ʘʜʨʝʩ ʢʘʪʦ ʨʝʛʠʩʪʲʨ 

WDTCTL (Watchdog Timer Control Register), ʢʦʡʪʦ ʝ ʩʘʤʦ ʟʘ 

ʟʘʧʠʩ. 

 
ʏ/ɿ ï ʏʝʪʝʥʝ/ɿʘʧʠʩ 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ POR STOP WDT EXT     

ʈʝʩʝʪ ʚʠʞʪʝ Tʘʙʣ.47 0 0 0 0 

ʏ/ɿ ʏ ʏ ʏ ʏ ʏ ʏ ʏ ʏ 

ɸʜʨʝʩ FF0h 
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ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 

ʀʥʜʠʢʘʪʦʨ ʥʘ POR ʨʝʩʝʪ  

ʋʩʪʘʥʦʚʷʚʘ ʩʝ ʚ 1 ʘʢʦ ʥʘʩʪʲʧʠ POR ʨʝʩʝʪ ʠ ʩʝ ʥʫʣʠʨʘ, ʘʢʦ 

ʥʘʩʪʲʧʠ ʧʨʝʧʲʣʚʘʥʝ ʦʪ WDT-ʪʘʡʤʝʨʘ ʠʣʠ ʠʟʣʠʟʘʥʝ ʦʪ 

STOP-ʨʝʞʠʤ. ʏʝʪʝʥʝ ʥʘ ʨʝʛʠʩʪʲʨʘ ʩʲʱʦ ʥʫʣʠʨʘ ʪʦʟʠ ʙʠʪ. 

6 

ʀʥʜʠʢʘʪʦʨ ʥʘ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

ʋʩʪʘʥʦʚʷʚʘ ʩʝ ʚ 1 ʘʢʦ ʥʘʩʪʲʧʠ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʠ 

ʩʝ ʥʫʣʠʨʘ ʧʨʠ POR ʨʝʩʝʪ ʠʣʠ ʨʝʩʝʪ ʦʪ ʧʨʝʧʲʣʚʘʥʝ ʥʘ 

WDT-ʪʘʡʤʝʨʘ, ʜʦʢʘʪʦ ʫʩʪʨʦʡʩʪʚʦʪʦ ʥʝ ʝ ʚ STOP-ʨʝʞʠʤ. 

ʏʝʪʝʥʝ ʥʘ ʨʝʛʠʩʪʲʨʘ ʩʲʱʦ ʥʫʣʠʨʘ ʪʦʟʠ ʙʠʪ. 

5 

ʀʥʜʠʢʘʪʦʨ ʥʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ 

ʋʩʪʘʥʦʚʷʚʘ ʩʝ ʚ 1 ʘʢʦ ʥʘʩʪʲʧʠ ʧʨʝʧʲʣʚʘʥʝ ʦʪ WDT-

ʪʘʡʤʝʨʘ. POR ʨʝʩʝʪ ʥʫʣʠʨʘ ʪʦʟʠ ʙʠʪ. ʀʟʣʠʟʘʥʝ ʦʪ STOP-

ʨʝʞʠʤ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜ ʩʲʱʦ ʥʫʣʠʨʘ ʪʦʟʠ 

ʙʠʪ. ʏʝʪʝʥʝ ʥʘ ʨʝʛʠʩʪʲʨʘ ʥʫʣʠʨʘ ʪʦʟʠ ʙʠʪ. 

4 

ʀʥʜʠʢʘʪʦʨ ʥʘ ʨʝʩʝʪ ʦʪ ʠʟʚʦʜ RESET  

ʋʩʪʘʥʦʚʷʚʘ ʩ ʚ 1 ʧʨʠ ʨʝʩʝʪ ʦʪ ʠʟʚʦʜ RESET . POR ʨʝʩʝʪ 

ʠʣʠ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʠʟʚʦʜ ʥʫʣʠʨʘ ʪʦʟʠ ʙʠʪ. ʏʝʪʝʥʝ ʥʘ ʨʝʛʠʩʪʲʨʘ ʩʲʱʦ ʥʫʣʠʨʘ 

ʪʦʟʠ ʙʠʪ. 

3 - 0 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

 

ʊʘʙʣ. 46 RSTSTAT 
 

ʉʲʙʠʪʠʝ POR STOP WDT EXT 

ʈʝʩʝʪ ʦʪ POR 1 0 0 0 

ʈʝʩʝʪ ʦʪ ʠʟʚʦʜ RESET  0 0 0 1 

ʈʝʩʝʪ ʦʪ ʧʨʝʧʲʣʚʘʥʝ ʥʘ 

WDT-ʪʘʡʤʝʨʘ 
0 0 1 0 

ʈʝʩʝʪ ʦʪ ʜʝʙʲʛʝʨʘ 

(OCTCTL[1] = 1) 
1 0 0 0 

ʈʝʩʝʪ ʦʪ STOP-ʨʝʞʠʤ ʧʨʠ 

ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜ DBG 
1 0 0 0 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʠʟʚʦʜ 

0 1 0 0 
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ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ WDT-

ʪʘʡʤʝʨʘ 

0 1 1 0 

 

ʊʘʙʣ. 47 ʀʥʜʠʢʘʪʦʨʠ ʥʘ ʠʟʪʦʯʥʠʢʘ ʥʘ ʨʝʩʝʪ 
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25.6  ʂʦʥʪʨʦʣʝʨ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

25.6.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘ 17 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, ʠʟʧʦʣʟʚʘʱʠ 16 ʚʝʢʪʦʨʘ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ, ʠ 3 ʠʟʪʦʯʥʠʢʘ ʥʘ ʘʚʘʨʠʡʥʠ ʧʨʝʢʲʩʚʘʥʠʷ. 

 

Á 12 ʧʨʝʢʲʩʚʘʥʠʷ ʦʪ GPIO-ʠʟʚʦʜʠ; 

 

Á 5 ʧʨʝʢʲʩʚʘʥʠʷ ʦʪ ʧʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ; 

 

Á ɸʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʛʨʝʰʥʘ 

ʠʥʩʪʨʫʢʮʠʷ; 

 

Á ɸʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʛʨʝʰʢʘ ʚ ʦʩʥʦʚʥʠʷ ʛʝʥʝʨʘʪʦʨ; 

 

Á ɸʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʛʨʝʰʢʘ ʚ ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-

ʪʘʡʤʝʨʘ. 

 

ʇʨʝʢʲʩʚʘʥʝʪʦ ʦʪ PA6 ʠ ʂʦʤʧʘʨʘʪʦʨʘ ʠʟʧʦʣʟʚʘ ʦʙʱ ʘʜʨʝʩ, ʥʘ 

ʢʦʡʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘ ʚʝʢʪʦʨʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. 

 

ʊʘʙʣ.48 ʦʧʠʩʚʘ ʚʩʠʯʢʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, ʘʜʨʝʩʠʪʝ ʚ 

ʧʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ, ʢʲʜʝʪʦ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʚʝʢʪʦʨʠʪʝ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ ʠ ʭʘʨʜʫʝʨʥʠʷ ʧʨʠʦʨʠʪʝʪ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. ɽʜʠʥ 

ʚʝʢʪʦʨ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʨʘʟʧʦʣʘʛʘ ʩ ʥʘʡ-ʩʪʘʨʰʠʷ ʙʘʡʪ ʥʘ 

ʯʝʪʝʥ ʘʜʨʝʩ ʠ ʥʘʡ-ʤʣʘʜʰʠʷ ʙʘʡʪ ʥʘ ʥʝʯʝʪʝʥ (big-endian). 

 

ʇʨʠʦʨʠʪʝʪ ɸʜʨʝʩ ʀʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

ʥʘʡ-ʚʠʩʦʢ 0002h ʈʝʩʝʪ (ʥʝ ʝ ʧʨʝʢʲʩʚʘʥʝ) 

 0004h WDT-ʪʘʡʤʝʨ 

 0006h ɻʨʝʰʥʘ ʠʥʩʪʨʫʢʮʠʷ (ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ) 

 0008h - 

 000Ah ʊʘʡʤʝʨ1 

 000Ch ʊʘʡʤʝʨ0 
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 000Eh - 

 0010h - 

 0012h - 

 0014h - 

 0016h ɸʎʇ 

 0018h PA7 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 
001Ah 

PA6 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ, 

ʠʣʠ ʢʦʤʧʘʨʘʪʦʨʝʥ ʠʟʭʦʜ) 

 001Ch PA5 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 001Eh PA4 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 0020h PA3 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 0022h PA2 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 0024h PA1 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 0026h PA0 (ʠʟʙʠʨʘʝʤ ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) 

 0028h - 

 002Ah - 

 002Ch - 

 002Eh - 

 0030h PC3 (ʧʦ ʜʚʘʪʘ ʚʭʦʜʥʠ ʬʨʦʥʪʘ) 

 0032h PC2 (ʧʦ ʜʚʘʪʘ ʚʭʦʜʥʠ ʬʨʦʥʪʘ) 

 0034h PC1 (ʧʦ ʜʚʘʪʘ ʚʭʦʜʥʠ ʬʨʦʥʪʘ) 

 0036h PC0 (ʧʦ ʜʚʘʪʘ ʚʭʦʜʥʠ ʬʨʦʥʪʘ) 

 0038h - 

 003Ah ʆʩʥʦʚʝʥ ʛʝʥʝʨʘʪʦʨ (ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ) 

ʥʘʡ-ʥʠʩʲʢ 003Ch 
RC ʛʝʥʝʨʘʪʦʨ ʥʘ WDT-ʪʘʡʤʝʨʘ (ʘʚʘʨʠʡʥʦ 

ʧʨʝʢʲʩʚʘʥʝ) 

 

ʊʘʙʣ. 48 ʀʟʪʦʯʥʠʮʠ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʚ ZF083A 

 

ʇʨʝʢʲʩʚʘʥʠʷʪʘ ʩʝ ʨʘʟʨʝʰʘʚʘʪ ʩ ʛʣʦʙʘʣʥʠʷ ʙʠʪ IRQE ʚ 

ʨʝʛʠʩʪʲʨ IRQCTL.  

 

ɹʠʪ IRQE ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 1 (ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʨʘʟʨʝʰʝʥʠ) 

ʧʨʠ ʝʜʥʦ ʦʪ ʩʣʝʜʥʠʪʝ ʜʝʡʩʪʚʠʷ: 

 

Á ʀʟʧʲʣʥʷʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ EI; 
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Á ʀʟʧʲʣʥʷʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ IRET; 

 

Á ɿʘʧʠʩ ʥʘ 1 ʚ ʙʠʪ IRQE. 

 

ɹʠʪ IRQE ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ 0 (ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʟʘʙʨʘʥʝʥʠ) ʦʪ 

ʩʣʝʜʥʠʪʝ ʜʝʡʩʪʚʠʷ: 

 

Á ʀʟʧʲʣʥʷʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ DI; 

 

Á ʇʨʠʝʤʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʦʪ eZ8 

ʧʨʦʮʝʩʦʨʘ; 

 

Á ɿʘʧʠʩ ʥʘ 0 ʚ ʙʠʪ IRQE; 

 

Á ʈʝʩʝʪ; 

 

Á ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ TRAP; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʛʨʝʰʥʘ ʠʥʩʪʨʫʢʮʠʷ; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʛʨʝʰʢʘ ʚ 

ʛʣʘʚʥʠʷ ʛʝʥʝʨʘʪʦʨ; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʘʚʘʨʠʡʥʦ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʛʨʝʰʢʘ ʚ 

ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ. 

 

ɺʩʝʢʠ ʠʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠʤʘ ʣʦʢʘʣʝʥ ʤʝʭʘʥʠʟʲʤ ʟʘ 

ʨʘʟʨʝʰʘʚʘʥʝ. ʊʦʟʠ ʤʝʭʘʥʠʟʲʤ ʩʲʱʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʟʘʜʘʚʘʥʝ 

ʠ ʥʘ ʩʦʬʪʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ. ʇʨʦʮʝʩʦʨʲʪ 

eZ8 ʠʤʘ 3 ʥʠʚʘ ʥʘ ʩʦʬʪʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ: ʥʠʚʦ 3 (ʥʘʡ-

ʚʠʩʦʢʦ), ʥʠʚʦ 1 (ʥʘʡ-ʥʠʩʢʦ). ɸʢʦ ʚʲʟʥʠʢʥʘʪ ʥʷʢʦʣʢʦ 

ʧʨʝʢʲʩʚʘʥʠʷ ʩ ʝʜʥʘʢʲʚ ʩʦʬʪʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ, ʧʨʦʮʝʩʦʨʲʪ 

ʚʟʝʤʘ ʧʦʜ ʚʥʠʤʘʥʠʝ ʭʘʨʜʫʝʨʥʠʷ ʧʨʠʦʨʠʪʝʪ. ʇʨʝʢʲʩʚʘʥʝʪʦ ʩ 

ʥʘʡ-ʚʠʩʦʢ ʭʘʨʜʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ ʩʝ ʦʙʨʘʙʦʪʚʘ ʧʲʨʚʦ. 

 

ʈʝʩʝʪ ʢʦʥʪʨʦʣʝʨʲʪ, ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ WDT-ʪʘʡʤʝʨʘ ʠ ʪʨʠʪʝ 
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ʘʚʘʨʠʡʥʠ ʧʨʝʢʲʩʚʘʥʠʷ ʚʠʥʘʛʠ ʠʤʘʪ ʥʘʡ-ʚʠʩʦʢʦ ʩʦʬʪʫʝʨʥʦ 

ʥʠʚʦ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. ɺʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʠʟʪʦʯʥʠʮʠ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ ʠʤʘʪ ʧʦ ʜʚʘ ʙʠʪʘ, ʯʨʝʟ ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘ 

ʣʦʢʘʣʥʦ ʨʘʟʨʝʰʘʚʘʥʝ ʠ ʩʝ ʟʘʜʘʚʘ ʩʦʬʪʫʝʨʥʦ ʥʠʚʦ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ. ʊʘʙʣ.49 ʦʧʠʩʚʘ ʚʲʟʤʦʞʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʪʝʟʠ 

ʙʠʪʦʚʝ. 

 

IRQnENH [x] IRQnENL [x] ʉʦʬʪʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ ʆʧʠʩʘʥʠʝ 

0 0 - ɿʘʙʨʘʥʝʥʦ 

0 1 ʅʠʚʦ 1 ʅʠʩʢʦ 

1 0 ʅʠʚʦ 2 ʉʨʝʜʥʦ 

1 1 ʅʠʚʦ 3 ɺʠʩʦʢʦ 

   n = 0-2, x = 0-7 

ʊʘʙʣ. 49 ʈʘʟʨʝʰʘʚʘʥʝ ʠ ʟʘʜʘʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʝʥ ʧʨʠʦʨʠʪʝʪ 
 

ɿʘ ʧʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʚʠʞʪʝ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʨʝʛʠʩʪʨʠʪʝ 

IRQnENH ʠ IRQnENL (n = 0 - 2). 

 

ʂʦʛʘʪʦ ʧʨʦʮʝʩʦʨʲʪ ʩʪʘʨʪʠʨʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ, 

ʩʲʦʪʚʝʪʥʠʷ ʬʣʘʛ ʟʘ ʟʘʷʚʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ 

ʥʫʣʠʨʘ. ɿʘʧʠʩ ʥʘ 0 ʚʲʚ ʬʣʘʛʘ ʩʲʱʦ ʛʦ ʥʫʣʠʨʘ. 

 

 

 

 

 

 

 

 

 

 

 

ʌʣʘʛʦʚʝʪʝ ʟʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʩʚʝʥ ʭʘʨʜʫʝʨʥʦ, ʤʦʛʘʪ ʜʘ 

ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚ 1 ʠ ʩʦʬʪʫʝʨʥʦ. ʉʦʬʪʫʝʨʥʠʪʝ ʧʨʝʢʲʩʚʘʥʠʷ ʩʝ 

ʦʙʨʘʙʦʪʚʘʪ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ ʢʘʢʪʦ ʠ ʭʘʨʜʫʝʨʥʠʪʝ. 

 

ʇʨʠʤʝʨ: 

 

 

 
 
 

 

  

ZiLOG ʧʨʝʧʦʨʲʯʚʘ ʩʣʝʜʥʠʷ ʥʘʯʠʥ ʟʘ ʥʫʣʠʨʘʥʝ ʥʘ ʬʣʘʛ ʥʘ 

ʧʨʝʢʲʩʚʘʥʝ: 

 

ANDX     IRQ0, MASK  

 

ʢʲʜʝʪʦ 

 

MASK ʩʲʜʲʨʞʘ 0 ʚ ʧʦʟʠʮʠʷʪʘ, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʫʣʠʨʘ ʚ 

ʨʝʛʠʩʪʲʨ IRQ0. 
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OR    IRQ1, #0010000b 

 

ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʙʠʪ 5 (ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ 

PA5) ʚ ʨʝʛʠʩʪʲʨ IRQ1. ɸʢʦ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʨʘʟʨʝʰʝʥʦ ʠ ʥʷʤʘ 

ʜʨʫʛʦ ʘʢʪʠʚʥʦ ʧʨʝʢʲʩʚʘʥʝ ʩ ʧʦ-ʚʠʩʦʢ ʧʨʠʦʨʠʪʝʪ, ʧʨʦʮʝʩʦʨʲʪ 

ʩʪʘʨʪʠʨʘ ʥʝʛʦʚʘʪʘ ʦʙʨʘʙʦʪʢʘ. 

 

 

25.6.2 ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ IRQ0 (Interrupt Request 0) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  T1I T0I     ADCI 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC0h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 0. 

6 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʊʘʡʤʝʨ1 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

5 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʊʘʡʤʝʨ0 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

4-1 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

0 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ɸʎʇ 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

 

ʊʘʙʣ. 50 IRQ0 
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ʈʝʛʠʩʪʲʨ IRQ1 (Interrupt Request 1) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PA7I PA6CI PA5I PA4I PA3I PA2I PA1I PA0I 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC3h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA7 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

6 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA6 ʠʣʠ ʂʦʤʧʘʨʘʪʦʨʘ 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

5-0 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PAx (x = 5-0) 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

 

ʊʘʙʣ. 51 IRQ1 
 

ʈʝʛʠʩʪʲʨ IRQ2 (Interrupt Request 2) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ     PC3I PC2I PC1I PC0I 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FF6h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-4 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

3-0 
ɿʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PCx (x = 3-0) 

0 ï ʥʷʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï ʠʤʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ 

 

ʊʘʙʣ. 52 IRQ2 
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ʈʝʛʠʩʪʲʨ IRQ0ENH (IRQ0 Enable High Bit) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  T1ENH T0ENH     ADCENH 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC1h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 0. 

6 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʊʘʡʤʝʨ1 

5 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʊʘʡʤʝʨ0 

4-1 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

0 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ɸʎʇ 

 

ʊʘʙʣ. 53 IRQ0ENH 

 

ʈʝʛʠʩʪʲʨ IRQ0ENL (IRQ0 Enable Low Bit) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  T1ENL T0ENL     ADCENL 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ ʏ ʏ/ɿ 

ɸʜʨʝʩ FC2h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 0. 

6 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʊʘʡʤʝʨ1 

5 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʊʘʡʤʝʨ0 

4-1 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

0 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ ɸʎʇ 

 

ʊʘʙʣ. 54 IRQ0ENL  
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ʈʝʛʠʩʪʲʨ IRQ1ENH (IRQ1 Enable High Bit) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PA7ENH PA6CENH PA5ENH PA4ENH PA3ENH PA2ENH PA1ENH PA0ENH 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC4h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA7 

6 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA6/ʂʦʤʧʘʨʘʪʦʨ 

5 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PAx (x = 5-0) 

 

ʊʘʙʣ. 55 IRQ1ENH 

 

ʈʝʛʠʩʪʲʨ IRQ1ENL (IRQ1 Enable Low Bit)  

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PA7ENL PA6CENL PA5ENL PA4ENL PA3ENL PA2ENL PA1ENL PA0ENL 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC5h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA7 

6 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA6/ʂʦʤʧʘʨʘʪʦʨ 

5 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PAx (x = 5-0) 

 

ʊʘʙʣ. 56 IRQ1ENL  

 

ʈʝʛʠʩʪʲʨ IRQ2ENH (IRQ2 Enable High Bit) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 
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ʀʤʝ     C3ENH C2ENH C1ENH C0ENH 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC7h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-4 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

3-0 ʉʪʘʨʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PCx (x = 3-0) 

 

ʊʘʙʣ. 57 ERQ2ENH 

 

ʈʝʛʠʩʪʲʨ IRQ2ENL (IRQ2 Enable Low Bit) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ     C3ENL C2ENL C1ENL C0ENL 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FC8h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-4 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

3-0 ʄʣʘʜʰʠ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PCx (x = 3-0) 

 

ʊʘʙʣ. 58 IRQ2ENL  

 

ʈʝʛʠʩʪʲʨ IRQES (Interrupt Edge Select) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ IES7 IES6 IES5 IES4 IES3 IES2 IES1 IES0 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FCDh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 
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7-0 
ʀʟʙʦʨ ʥʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

0 ï ʇʨʝʢʲʩʚʘʥʝ ʧʦ ʧʘʜʘʱ ʬʨʦʥʪ ʥʘ PAx ʠʣʠ PDx (ʭ = 7-0) 

1 ï ʇʨʝʢʲʩʚʘʥʝ ʧʦ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ ʥʘ PAx ʠʣʠ PDx (ʭ = 7-0) 

 

ʊʘʙʣ. 59 IRQES 

 

ʈʝʛʠʩʪʲʨ IRQSS (Shared Interript Select) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  PA6CS       

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FCEh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 0. 

6 
ʀʟʙʦʨ ʥʘ ʠʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʦʪ PA6/ʂʦʤʧʘʨʘʪʦʨ 

0 ï ʇʨʝʢʲʩʚʘʥʝ ʦʪ PA6 

1 ï ʇʨʝʢʲʩʚʘʥʝ ʦʪ ʂʦʤʧʘʨʘʪʦʨʘ 

5-0 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

 

ʊʘʙʣ. 60 IRQSS 

 

ʈʝʛʠʩʪʲʨ IRQCTL (Interrupt Control)  

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ IRQE        

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ ʏ ʏ ʏ ʏ ʏ ʏ 

ɸʜʨʝʩ FCFh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 
ɻʣʦʙʘʣʝʥ ʙʠʪ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

0 ï ʇʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʟʘʙʨʘʥʝʥʠ 

1 ï ʇʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʨʘʟʨʝʰʝʥʠ 
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6-0 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

 

ʊʘʙʣ. 61 IRQCTL  
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25.7  ɻʝʥʝʨʘʪʦʨʝʥ ʙʣʦʢ 

25.7.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘ 4 ʠʟʪʦʯʥʠʢʘ 

ʥʘ ʪʘʢʪʦʚʠ ʩʠʛʥʘʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʩʠʩʪʝʤʝʥ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ: 

 

Á ɺʲʪʨʝʰʝʥ ʧʨʝʮʠʟʝʥ ʥʘʩʪʨʦʡʚʘʝʤ RC ʛʝʥʝʨʘʪʦʨ; 

 

Á ɺʲʪʨʝʰʝʥ ʛʝʥʝʨʘʪʦʨ ʩ ʚʲʥʰʝʥ ʢʚʘʨʮʦʚ ʠʣʠ ʢʝʨʘʤʠʯʝʥ 

ʨʝʟʦʥʘʪʦʨ, ʠʣʠ ʚʲʥʰʥʘ RC ʚʝʨʠʛʘ; 

 

Á ʊʘʢʪʦʚ ʩʠʛʥʘʣ ʦʪ ʚʲʥʰʝʥ ʛʝʥʝʨʘʪʦʨ; 

 

Á ʅʠʩʢʦ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ ʥʘ WDT-ʪʘʡʤʝʨʘ. 

 

ʊʘʙʣ.62 ʦʧʠʩʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʪʘʢʪʦʚʠ ʩʠʛʥʘʣʠ. 

 

ɻʝʥʝʨʘʪʦʨ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʲʪʨʝʰʝʥ ʧʨʝʮʠʟʝʥ RC 

ʛʝʥʝʨʘʪʦʨ 

Á 119kHz ʠʣʠ 20MHz 

 

Á Ñ4% ʪʦʯʥʦʩʪ, ʢʦʛʘʪʦ ʝ ʥʘʩʪʨʦʝʥ 

 

Á ʥʝ ʠʟʠʩʢʚʘ ʚʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ 

ɺʲʪʨʝʰʝʥ ʛʝʥʝʨʘʪʦʨ ʩ ʚʲʥʰʝʥ 

ʢʚʘʨʮʦʚ ʠʣʠ ʢʝʨʘʤʠʯʝʥ 

ʨʝʟʦʥʘʪʦʨ 

Á 32kHz ÷ 20MHz 

 

Á ʤʥʦʛʦ ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ (ʟʘʚʠʩʠ ʦʪ 
ʠʟʧʦʣʟʚʘʥʠʷ ʢʚʘʨʮʦʚ ʠʣʠ 

ʢʝʨʘʤʠʯʝʥ ʨʝʟʦʥʘʪʦʨ) 

 

Á ʠʟʠʩʢʚʘ ʚʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ 

ɺʲʪʨʝʰʝʥ ʛʝʥʝʨʘʪʦʨ ʩ ʚʲʥʰʥʘ 

RC ʚʝʨʠʛʘ 

Á 32kHz ÷ 4MHz 

 

Á ʪʦʯʥʦʩʪʪʘ ʟʘʚʠʩʠ ʦʪ ʚʲʥʰʥʠ 
ʢʦʤʧʦʥʝʥʪʠ 

ʊʘʢʪʦʚ ʩʠʛʥʘʣ ʦʪ ʚʲʥʰʝʥ Á 0 ÷ 20MHz 
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ʛʝʥʝʨʘʪʦʨ Á ʪʦʯʥʦʩʪʪʘ ʟʘʚʠʩʠ ʦʪ ʚʲʥʰʥʠʷ 
ʛʝʥʝʨʘʪʦʨ 

ʅʠʩʢʦʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ ʥʘ 

WDT-ʪʘʡʤʝʨʘ 

Á 10kHz 

 

Á Ñ40% ʪʦʯʥʦʩʪ 

 

Á ʥʝ ʠʟʠʩʢʚʘ ʚʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ 

 

Á ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ- 

 

ʊʘʙʣ. 62 ɻʝʥʝʨʘʪʦʨʠ ʥʘ ʪʘʢʪʦʚʠ ʩʠʛʥʘʣʠ 
 

ɺ ʜʦʧʲʣʥʝʥʠʝ Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʠʤʘ ʩʭʝʤʘ ʟʘ ʜʝʪʝʢʪʠʨʘʥʝ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʚʨʝʜʝʥ 

ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʠʣʶʩʪʨʠʨʘ 

ʦʙʦʙʱʝʥʠʷ ʠʟʛʣʝʜ ʥʘ ʛʝʥʝʨʘʪʦʨʥʠʷ ʙʣʦʢ. 

 

 
 

ʌʠʛ. 217 ɻʝʥʝʨʘʪʦʨʝʥ ʙʣʦʢ 
 

 

ɺʲʪʨʝʰʝʥ ʧʨʝʮʠʟʝʥ 

ʛʝʥʝʨʘʪʦʨ 

ɺʲʪʨʝʰʝʥ ʛʝʥʝʨʘʪʦʨ ʩ: 

Á ʂʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ 

Á ʂʝʨʘʤʠʯʝʥ ʨʝʟʦʥʘʪʦʨ 

Á RC ʚʝʨʠʛʘ 

ʅʠʩʢʦʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ 

ʥʘ WDT-ʪʘʡʤʝʨʘ 

ɺʲʥʰʝʥ ʪʘʢʪʦʚ ʛʝʥʝʨʘʪʦʨ 

ʉʭʝʤʘ ʟʘ 

ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ 

ʧʦʚʨʝʜʘ 

FSYS 

FWDT 

SCKSEL[2:0] 

POFEN WDFEN 

FEXT 

FIQO 

FIPO 

FWDT 

FSCKSEL 

ɸʚʘʨʠʡʥʦ 

ʧʨʝʢʲʩʚʘʥʝ 
ʧʨʠ ʧʦʚʨʝʜʝʥ 

ʩʠʛʥʘʣ FSYS 

ɸʚʘʨʠʡʥʦ 

ʧʨʝʢʲʩʚʘʥʝ 
ʧʨʠ ʧʦʚʨʝʜʝʥ 

ʩʠʛʥʘʣ fWDT 
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25.7.2 ɼʝʪʝʢʪʠʨʘʥʝ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʚʨʝʜʝʥ 
ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 

 

ʇʦʚʨʝʜʘ ʚ ʛʝʥʝʨʘʪʦʨʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʛʝʥʝʨʠʨʘ 

ʥʝʤʘʩʢʠʨʫʝʤʦ ʧʨʝʢʲʩʚʘʥʝ ʚ ʩʣʫʯʘʡ ʥʘ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ 

ʧʦʚʨʝʜʝʥ ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. ɿʘ ʜʘ ʧʦʜʜʲʨʞʘ 

ʫʩʪʨʦʡʩʪʚʦʪʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦ, ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʝʚʢʣʶʯʚʘ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ ʜʘ 

ʙʲʜʝ ʠʟʪʦʯʥʠʢ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ (ʪʦʟʠ ʛʝʥʝʨʘʪʦʨ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʟʨʝʰʝʥ ʧʨʝʜʠ ʪʦʚʘ). ʊʘʟʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ  

ʥʝ ʝ ʥʘʣʠʯʥʘ, ʘʢʦ RC ʛʝʥʝʨʘʪʦʨʲʪ ʥʘ WDT-ʪʘʡʤʝʨʘ ʝ 

ʟʘʙʨʘʥʝʥ. ʌʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʝ ʝ ʥʘʣʠʯʥʘ ʩʲʱʦ, ʘʢʦ RC 

ʛʝʥʝʨʘʪʦʨʲʪ ʥʘ WDT-ʪʘʡʤʝʨʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ 

ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ.  

 

ʇʦʚʨʝʜʘ ʚ  ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʩʝ ʜʝʪʝʢʪʠʨʘ, ʘʢʦ 

ʯʝʩʪʦʪʘʪʘ ʤʫ ʧʘʜʥʝ ʧʦ 1kHz Ñ 50%. ʌʘʣʰʠʚʘ ʧʦʚʨʝʜʘ ʤʦʞʝ 

ʜʘ ʩʝ ʜʝʪʝʢʪʠʨʘ ʠ ʘʢʦ ʩʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʩʝ ʛʝʥʝʨʠʨʘ 

ʦʪ ʚʲʥʰʝʥ ʛʝʥʝʨʘʪʦʨ ʩ ʯʝʩʪʦʪʘ ʧʦʜ ʜʦʧʫʩʪʠʤʘʪʘ. ɺ ʪʦʟʠ 

ʩʣʫʯʘʡ ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʢʣʶʯʝʥʘ (ʙʠʪ 

POFEN = 0 ʚ ʨʝʛʠʩʪʲʨ OSCCTL). 

 

 

ʇʦʚʨʝʜʘ ʚ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʛʝʥʝʨʠʨʘ 

ʥʝʤʘʩʢʠʨʫʝʤʦ ʧʨʝʢʲʩʚʘʥʝ ʚ ʩʣʫʯʘʡ ʥʘ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ 

ʧʦʚʨʝʜʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ. 

ʊʦʚʘ ʥʝ ʚʦʜʠ ʜʦ ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 

ʉʣʝʜ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ ʪʘʢʘʚʘ ʧʦʚʨʝʜʘ, ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ ʧʦʚʨʝʜʘ 

ʚ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʝ ʥʝʚʲʟʤʦʞʥʘ. ɼʝʪʝʢʪʠʨʘʱʘʪʘ 

ʩʭʝʤʘ ʥʝ ʨʘʙʦʪʠ, ʘʢʦ RC ʛʝʥʝʨʘʪʦʨʲʪ ʥʘ WDT-ʪʘʡʤʝʨʘ ʝ 

ʟʘʙʨʘʥʝʥ ʠʣʠ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ 

ʩʠʛʥʘʣ. ɼʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʢʣʶʯʝʥʘ (ʙʠʪ 

WDFEN = 0 ʚ ʨʝʛʠʩʪʲʨ OSCCTL). 
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ʉʭʝʤʘʪʘ ʟʘ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ ʛʨʝʰʢʘ ʚ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-

ʪʘʡʤʝʨʘ ʦʪʙʨʦʷʚʘ 8004 ʩʠʩʪʝʤʥʠ ʪʘʢʪʘ, ʜʦʢʘʪʦ ʩʣʝʜʠ 

ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʥʘ RC ʛʝʥʝʨʘʪʦʨʘ ʧʨʝʜʠ ʜʘ ʦʧʨʝʜʝʣʠ ʜʘʣʠ 

ʠʤʘ ʧʦʚʨʝʜʘ. ʉʢʦʨʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪ ʦʧʨʝʜʝʣʷ 

ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ ʛʨʝʰʢʘ ʚ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ 

WDT-ʪʘʡʤʝʨʘ. ʄʥʦʛʦ ʙʘʚʝʥ ʩʠʩʪʝʤʝʥ ʪʘʢʪ ʚʦʜʠ ʜʦ ʤʥʦʛʦ 

ʜʲʣʛʦ ʚʨʝʤʝ ʟʘ ʜʝʪʝʢʪʠʨʘʥʝ. 

 

 

25.7.3 ʂʚʘʨʮʦʚ ʛʝʥʝʨʘʪʦʨ 

 

ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʠʟʧʦʣʟʚʘ ʚʲʥʰʝʥ ʢʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ, 

ʟʘ ʜʘ ʛʝʥʝʨʠʨʘ ʯʝʩʪʦʪʠ ʚ ʦʙʭʚʘʪʘ 32KHz õ 20MHz. ʄʦʞʝ ʜʘ 

ʩʝ ʠʟʧʦʣʟʚʘ ʩʲʱʦ ʠ ʢʝʨʘʤʠʯʝʥ ʨʝʟʦʥʘʪʦʨ ʩ ʯʝʩʪʦʪʘ ʜʦ 8MHz 

ʠʣʠ RC ʚʝʨʠʛʘ ʩ ʯʝʩʪʦʪʘ ʜʦ 4MHz. ɺ ʜʦʧʲʣʥʝʥʠʝ ʚʭʦʜʥʠʷʪ 

ʠʟʚʦʜ XIN1 ʩʲɦʦ ʤʦʞʝ ʜʘ ʧʨʠʝʤʘ CMOS-ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʩ 

ʯʝʩʪʦʪʠ 32KHz õ 20MHz. ɸʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚʲʥʰʝʥ ʪʘʢʪʦʚ 

ʛʝʥʝʨʘʪʦʨ, ʠʟʚʦʜ XOUT ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʩʪʘʚʝʥ ʥʝʩʚʲʨʟʘʥ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɺʲʧʨʝʢʠ ʯʝ XIN ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʚʭʦʜ ʟʘ ʚʲʥʰʝʥ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ, ʠʟʚʦʜ CLKIN ʝ ʧʦ-ʧʦʜʭʦʜʷʱ ʟʘ ʪʘʟʠ ʮʝʣ. 

_____________________________________________________________ 

 

ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʧʦʜʜʲʨʞʘ 4 ʨʝʞʠʤʘ ʥʘ ʨʘʙʦʪʘ: 

 

Á ʨʝʞʠʤ ʩ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ ʩ ʢʚʘʨʮʦʚʠ ʨʝʟʦʥʘʪʦʨʠ 
32kHz ÷ 1MHz; 

 

Á ʨʝʞʠʤ ʩʲʩ ʩʨʝʜʥʘ ʢʦʥʩʫʤʘʮʠʷ ʩ ʢʚʘʨʮʦʚʠ ʨʝʟʦʥʘʪʦʨʠ 
0.5MHz ÷ 8MHz; 

 

Á ʨʝʞʠʤ ʩ ʚʠʩʦʢʘ ʢʦʥʩʫʤʘʮʠʷ ʩ ʢʚʘʨʮʦʚʠ ʨʝʟʦʥʘʪʦʨʠ 

8MHz ÷ 20MHz; 

 

Á ʚʲʥʰʥʘ RC ʚʝʨʠʛʘ (< 4MHz). 
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ʈʝʞʠʤʲʪ ʥʘ ʨʘʙʦʪʘ ʩʝ ʠʟʙʠʨʘ ʩ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ 

ʙʠʪʦʚʝ (ʚʠʞʪʝ 25.15 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ). 

 

Kʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʨʝʰʝʥ ʘʚʪʦʤʘʪʠʯʥʦ 

ʩʣʝʜ ʨʝʩʝʪ ʧʦʩʨʝʜʩʪʚʦʤ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷʪ ʙʠʪ 

XTLDIS ʠʣʠ ʨʲʯʥʦ ʯʨʝʟ ʙʠʪ XTLEN ʚ ʨʝʛʠʩʪʲʨ OSCCTL. ɺ 

ʧʦʩʣʝʜʥʠʷ ʩʣʫʯʘʡ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʢʦʜ ʪʨʷʙʚʘ ʜʘ ʠʟʯʘʢʘ 

ʧʦʥʝ 5000 ʮʠʢʲʣʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ ʟʘ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ. 

ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ ʪʦʚʘ ʚʨʝʤʝ ʢʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʠʟʙʨʘʥ ʟʘ ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʛʝʥʝʨʘʪʦʨ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʧʨʝʧʦʨʲʯʠʪʝʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʚʲʥʰʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ ʩ 20MHz 

ʢʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ. 

 

 
 

ʌʠʛ. 218 ɺʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʢʚʘʨʮʦʚ ʛʝʥʝʨʘʪʦʨ 
 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʲʥʰʥʘ RC 

ʛʨʫʧʘ. 

X IN XOUT 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 

C1 = 22pF C2 = 22pF 

R1 = 220ɋ 20MHz 
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ʌʠʛ. 219 ɺʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ RC ʛʝʥʝʨʘʪʦʨ 
 

ʌʠʛ.209 ʧʦʢʘʟʚʘ ʪʠʧʠʯʥʠ ʯʝʩʪʦʪʠ ʧʨʠ VDD = 3.3V, T = 25ÁC ʠ 

R = 45kɋ. 

 

 
 

ʌʠʛ. 220 ʊʠʧʠʯʥʠ ʯʝʩʪʦʪʠ ʧʨʠ R=25kɋ ʠ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʩʪʠ ʥʘ C 

X IN 

ʤ

ʠ

ʢ

ʨ

ʦ

ʢ

ʦ

ʥ

ʪ

ʨ

ʦ

ʣ

ʝ

ʨ 

C 

 

F(kHz) =  
1 x 106 

(0.4 x R(kɋ) x C(pF)) + (4 x C(pF)) 

R = 45kɋ 

VDD 

R = 45kɋ 

F, kHz 

C, pF 
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25.7.4 ɺʲʪʨʝʰʝʥ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ 

 

ɺʲʪʨʝʰʥʠʷʪ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ (IPO - Internal Precision 

Oscillator) ʨʘʙʦʪʠ ʙʝʟ ʚʲʥʰʥʠ ʢʦʤʧʦʥʝʥʪʠ ʩ ʯʝʩʪʦʪʘ 20MHz  

ʠʣʠ 119 kHz. ʄʘʢʩʠʤʘʣʥʦʪʦ ʚʨʝʤʝ ʟʘ ʩʪʘʨʪʠʨʘʥʝ ʥʘ IPO ʝ 

25µs. IPO-ʛʝʥʝʨʘʪʦʨʲʪ ʝ ʬʘʙʨʠʯʥʦ ʥʘʩʪʨʦʝʥ ʥʘ ʛʦʨʥʠʪʝ 

ʯʝʩʪʦʪʠ. 

 

25.7.5 ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ OSCCTL (Oscillator Control Register) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ INTEN XTLEN WDTEN POFEN WDFEN SCKSEL 

ʈʝʩʝʪ 1 0 1 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F86h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ IPO ʛʝʥʝʨʘʪʦʨʘ 

0 ï IPO ʝ ʟʘʙʨʘʥʝʥ 

1 ï IPO ʝ ʨʘʟʨʝʰʝʥ 

6 
ʈʘʟʨʝʘhʚʘʥʝ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ 

0 ï ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʝ ʟʘʙʨʘʥʝʥ 

1 ï ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʝ ʨʘʟʨʝʰʝʥ 

5 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ WDT-ʪʘʡʤʝʨʘ 

0 ï RC ʛʝʥʝʨʘʪʦʨʲʪ ʝ ʟʘʙʨʘʥʝʥ 

1 ï RC ʛʝʥʝʨʘʪʦʨʲʪ ʝ ʨʘʟʨʝʰʝʥ 

 

 

 

  

ɺ RC ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʛʝʥʝʨʘʪʦʨʲʪ ʩʧʠʨʘ ʜʘ ʦʩʮʠʣʠʨʘ, ʘʢʦ 

ʟʘʭʨʘʥʚʘʱʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʧʘʜʥʝ ʧʦʜ 2.7V, ʥʦ ʧʨʝʜʠ 

ʟʘʭʨʘʥʚʘʥʝʪʦ ʜʘ ʧʘʜʥʝ ʜʦ VVBO. ɻʝʥʝʨʘʪʦʨʲʪ ʚʲʟʩʪʘʥʦʚʷʚʘ 

ʨʘʙʦʪʘʪʘ ʩʠ, ʢʦʛʘʪʦ ʟʘʭʨʘʥʚʘʱʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʧʨʝʚʠʰʠ 

2.7V. 
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4 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪ 

0 ï ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʝ ʟʘʙʨʘʥʝʥʘ 

1 ï ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʝ ʨʘʟʨʝʰʝʥʘ 

3 

ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʥʘ RC ʛʝʥʝʨʘʪʦʨʘ ʥʘ 

WDT-ʪʘʡʤʝʨʘ 

0 ï ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʝ ʟʘʙʨʘʥʝʥʘ 

1 ï ʜʝʪʝʢʪʠʨʘʱʘʪʘ ʩʭʝʤʘ ʝ ʨʘʟʨʝʰʝʥʘ 

2-0 

ʀʟʙʦʨ ʥʘ ʠʟʪʦʯʥʠʢ ʥʘ ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 

000 ï IPO ʩ ʯʝʩʪʦʪʘ 20MHz 

001 ï IPO ʩ ʯʝʩʪʦʪʘ 119kHz 

010 ï ʂʚʘʨʮʦʚ ʛʝʥʝʨʘʪʦʨ (ʢʚʘʨʮʦʚ ʠʣʠ ʢʝʨʘʤʠʯʝʥ ʨʝʟʦʥʘʪʦʨ, RC) 

011 ï ɻʝʥʝʨʘʪʦʨ ʥʘ WDT-ʪʘʡʤʝʨʘ 

100 ï ɺʲʥʰʝʥ ʪʘʢʪʦʚ ʛʝʥʝʨʘʪʦʨ 

111 ï ʈʝʟʝʨʚʠʨʘʥʘ ʢʦʤʙʠʥʘʮʠʷ 

 

ʊʘʙʣ. 63 OSCCTL 
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25.8  ʈʝʞʠʤʠ ʩ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ 

25.8.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘ ʜʚʘ ʨʝʞʠʤʘ 

ʥʘ ʥʠʩʢʘ ʢʦʥʩʫʤʘʮʠʷ: 

 

Á STOP-ʨʝʞʠʤ; 

 

Á HALT-ʨʝʞʠʤ. 

 

 

 

 

STOP-ʨʝʞʠʤ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʚʣʠʟʘ ʚ STOP-ʨʝʞʠʤ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ STOP. ʈʘʙʦʪʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʪʦʟʠ 

ʨʝʞʠʤ ʩʘ ʩʣʝʜʥʠʪʝ: 

 

Á ʂʚʘʨʮʦʚʠʷʪ ʠ ʚʲʪʨʝʰʥʠʷʪ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ ʩʘ 

ʩʧʨʝʥʠ; 

 

Á ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʝ ʩʧʨʷʥ; 

 

Á ʇʨʦʮʝʩʦʨʲʪ eZ8 ʝ ʩʧʨʷʥ (ʥʝ ʠʟʧʲʣʥʷʚʘ ʠʥʩʪʨʫʢʮʠʠ, 
ʧʨʦʛʨʘʤʥʠʷʪ ʙʨʦʷʯ ʥʝ ʩʝ ʫʚʝʣʠʯʘʚʘ); 

 

Á RC ʛʝʥʝʨʘʪʦʨʲʪ ʥʘ WDT-ʪʘʡʤʝʨʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ 

ʨʘʙʦʪʠ (ʘʢʦ ʝ ʨʘʟʨʝʰʝʥ); 

 

Á WDT-ʪʘʡʤʝʨʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʨʘʙʦʪʠ (ʘʢʦ ʝ ʨʘʟʨʝʰʝʥ); 

 

Á VBO ʩʭʝʤʘʪʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʨʘʙʦʪʠ (ʘʢʦ ʝ ʨʘʟʨʝʰʝʥʘ); 

 

Á ɺʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʧʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ ʩʘ ʩʧʨʝʥʠ. 

 

  

ʇʦʪʨʝʙʠʪʝʣʷʪ ʥʝ ʪʨʷʙʚʘ ʜʘ ʨʘʟʨʝʰʘʚʘ ʠʟʪʝʛʣʷʱʠʪʝ 

ʨʝʟʠʩʪʦʨʠ ʥʘ ʥʝʠʟʧʦʣʟʚʘʥʠʪʝ GPIO ʠʟʚʦʜʠ. 
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ɿʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʦʥʩʫʤʘʮʠʷʪʘ, ʚʩʠʯʢʠ GPIO 

ʠʟʚʦʜʠ, ʢʦʠʪʦ ʩʘ ʢʦʥʬʠʛʫʨʠʨʘʥʠ ʢʘʪʦ ʮʠʬʨʦʚʠ ʚʭʦʜʦʚʝ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʪʚʝʜʝʥʠ ʜʦ VDD, ʢʦʛʘʪʦ ʠʟʪʝʛʣʷʱʠʪʝ 

ʨʝʟʠʩʪʦʨʠ ʩʘ ʨʘʟʨʝʰʝʥʠ, ʠʣʠ ʢʲʤ ʝʜʥʘ ʦʪ ʟʘʭʨʘʥʚʘʱʠʪʝ 

ʰʠʥʠ (VDD ʠʣʠ GND), ʢʦʛʘʪʦ ʠʟʪʝʛʣʷʱʠʪʝ ʨʝʟʠʩʪʦʨʠ ʩʘ 

ʟʘʙʨʘʥʝʥʠ. 

 

ɿʘ ʠʟʣʠʟʘʥʝ ʦʪ ʪʦʟʠ ʨʝʞʠʤ ʚʠʞʪʝ 25.5.3 ʀʟʣʠʟʘʥʝ ʦʪ STOP-

ʨʝʞʠʤ. 

 

HALT -ʨʝʞʠʤ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʚʣʠʟʘ ʚ HALT-ʨʝʞʠʤ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʠʥʩʪʨʫʢʮʠʷʪʘ HALT. ʈʘʙʦʪʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʪʦʟʠ 

ʨʝʞʠʤ ʩʘ ʩʣʝʜʥʠʪʝ: 

 

Á ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʨʘʙʦʪʠ; 

 

Á ʇʨʦʮʝʩʦʨʲʪ eZ8 ʝ ʩʧʨʷʥ (ʥʝ ʠʟʧʲʣʥʷʚʘ ʠʥʩʪʨʫʢʮʠʠ, 
ʧʨʦʛʨʘʤʥʠʷʪ ʙʨʦʷʯ ʥʝ ʩʝ ʫʚʝʣʠʯʘʚʘ); 

 

Á RC ʛʝʥʝʨʘʪʦʨʲʪ ʥʘ WDT-ʪʘʡʤʝʨʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ 

ʨʘʙʦʪʠ; 

 

Á WDT-ʪʘʡʤʝʨʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʨʘʙʦʪʠ (ʘʢʦ ʝ ʨʘʟʨʝʰʝʥ); 

 

Á ɺʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʧʝʨʠʬʝʨʥʠ ʤʦʜʫʣʠ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ 
ʨʘʙʦʪʷʪ. 

 

ɿʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʦʥʩʫʤʘʮʠʷʪʘ, ʚʩʠʯʢʠ GPIO 

ʠʟʚʦʜʠ, ʢʦʠʪʦ ʩʘ ʢʦʥʬʠʛʫʨʠʨʘʥʠ ʢʘʪʦ ʮʠʬʨʦʚʠ ʚʭʦʜʦʚʝ, 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʪʚʝʜʝʥʠ ʜʦ VDD, ʢʦʛʘʪʦ ʠʟʪʝʛʣʷʱʠʪʝ 

ʨʝʟʠʩʪʦʨʠ ʩʘ ʨʘʟʨʝʰʝʥʠ, ʠʣʠ ʢʲʤ ʝʜʥʘ ʟʘʭʨʘʥʚʘʱʠʪʝ ʰʠʥʠ 

(VDD ʠʣʠ GND), ʢʦʛʘʪʦ ʠʟʪʝʛʣʷʱʠʪʝ ʨʝʟʠʩʪʦʨʠ ʩʘ ʟʘʙʨʘʥʝʥʠ. 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʠʟʣʠʟʘ ʦʪ ʪʦʟʠ ʨʝʞʠʤ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 
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ʥʷʢʦʝ ʦʪ ʩʣʝʜʥʠʪʝ ʩʲʙʠʪʠʷ: 

 

Á ʇʨʝʢʲʩʚʘʥʝ; 

 

Á ʇʨʝʧʲʣʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ (ʨʝʩʝʪ ʠʣʠ ʧʨʝʢʲʩʚʘʥʝ); 

 

Á POR ʨʝʩʝʪ; 

 

Á VBO ʨʝʩʝʪ; 

 

Á ʈʝʩʝʪ ʦʪ ʠʟʚʦʜ RESET. 

 

 

25.8.2 ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ PWCTRL0 (Power Control Register 0) 

 

ɺʩʝʢʠ ʙʠʪ ʚ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʟʘʙʨʘʥʷʚʘ ʜʘʜʝʥ ʧʝʨʠʬʝʨʝʥ ʤʦʜʫʣ 

ʠʣʠ ʯʨʝʟ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʠʣʠ ʯʨʝʟ 

ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʥʝʪʦ ʢʲʤ ʪʦʟʠ ʤʦʜʫʣ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ    VBO   COMP  

ʈʝʩʝʪ1 1 0 0 0 1 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F80h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-5 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

4 
ɿʘʙʨʘʥʷʚʘʥʝ ʥʘ VBO ʩʭʝʤʘʪʘ 

0 ï VBO ʩʭʝʤʘʪʘ ʝ ʨʘʟʨʝʰʝʥʘ 

1 ï VBO ʩʭʝʤʘʪʘ ʝ ʟʘʙʨʘʥʝʥʘ 

3-2 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

1 
ɿʘʙʨʘʥʷʚʘʥʝ ʥʘ ʂʦʤʧʘʨʘʪʦʨʘ 

0 ï ʂʦʤʧʘʨʘʪʦʨʲʪ ʝ ʨʘʟʨʝʰʝʥ 
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1 ï ʂʦʤʧʘʨʘʪʦʨʲʪ ʝ ʟʘʙʨʘʥʝʥ 

0 ʊoʟʠ ʙʠʪ e ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜe 0. 

 

ʊʘʙʣ. 64 PWRCTL0  
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ ʥʘʯʘʣʥʦ ʩʲʩʪʦʷʥʠʝ ʩʘʤʦ ʦʪ 

POR ʨʝʩʝʪ. ɼʨʫʛʠ ʚʠʜʦʚʝ ʨʝʩʝʪ ʥʝ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʥʝʛʦ. 

____________________________________________________ 
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25.9  ʇʦʨʪʦʚʝ 

25.9.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘʪ ʤʘʢʩʠʤʫʤ 

23 ʚʭʦʜʥi/ʠʟʭʦʜʥʠ ʠʟʚʦʜi ʟʘ ʦʙʱʘ ʫʧʦʪʨʝʙʘ (GPIO ï General 

Purpose Input Output). ʊʝʟʠ ʠʟʚʦʜʠ ʩʘ ʛʨʫʧʠʨʘʥʠ ʚ ʧʦʨʪʦʚʝ 

(ʇʦʨʪ ɸ õ ʇʦʨʪ D). ɺʩʝʢʠ ʧʦʨʪ ʠʤʘ ʥʘʙʦʨ ʦʪ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʨʝʛʠʩʪʨʠ, ʢʦʠʪʦ ʥʘʩʪʨʦʡʚʘʪ ʬʫʥʢʮʠʷʪʘ ʥʘ 

ʚʩʝʢʠ ʠʟʚʦʜ (ʮʠʬʨʦʚ ʚʭʦʜ/ʠʟʭʦʜ, ʘʥʘʣʦʛʦʚ ʚʭʦʜ, ʪʘʡʤʝʨʝʥ 

ʚʭʦʜ/ʠʟʭʦʜ ʠ ʪ.ʥ.) ʠ ʜʨʫʛʠ (ʚʠʞʪʝ 25.2 ʆʧʠʩʘʥʠʝ ʥʘ 

ʠʟʚʦʜʠʪʝ).  

 

ʉʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʦʧʠʩʚʘ ʧʦʨʪʦʚʝʪʝ ʠ ʠʟʚʦʜʠʪʝ ʚ ʪʷʭ ʟʘ 

ʨʘʟʣʠʯʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʦʪ Z8Encore!F083A ʩʝʨʠʷʪʘ. 

 

ʋʩʪʨʦʡʩʪʚʦ ʂʦʨʧʫʩ ɸʎʇ 
ʇʦʨʪ 

A 

ʇʦʨʪ 

B 

ʇʦʨʪ 

C 

ʇʦʨʪ 

D 

ɹʨʦʡ 

ʠʟʚʦʜʠ 

Z8F083A 

Z8F043A 

20-

ʠʟʚʦʜʘ 
ɼʘ 7:0 3:0 3:0 0 17 

Z8F083A 

Z8F043A 

28-

ʠʟʚʦʜʘ 
ɼʘ 7:0 5:0 7:0 0 23 

 
ʊʘʙʣ. 65 ɹʨʦʡ ʥʘʣʠʯʥʠ ʠʟʚʦʜʠ ʩʧʦʨʝʜ ʢʦʨʧʫʩʘ 

 

 

25.9.2 ɸʣʪʝʨʥʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʥʘ ʠʟʚʦʜʠʪʝ 

 

ɸʢʦ ʩʝ ʚʲʨʥʝʪʝ ʦʪʥʦʚʦ ʢʲʤ ʪʦʯʢʘ 25.2 ʆʧʠʩʘʥʠʝ ʥʘ ʠʟʚʦʜʠʪʝ, 

ʱʝ ʚʠʜʠʪʝ, ʯʝ ʧʦʚʝʯʝʪʦ ʠʟʚʦʜʠ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʧʦ 

ʥʷʢʦʣʢʦ ʬʫʥʢʮʠʠ, ʘ ʥʝ ʩʘʤʦ ʠʟʚʦʜʠ ʟʘ ʮʠʬʨʦʚ ʚʭʦʜ/ʠʟʭʦʜ. 

ʂʦʛʘʪʦ ʝʜʠʥ ʠʟʚʦʜ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʨʘʙʦʪʠ ʚ ʥʷʢʦʡ ʦʪ 

ʘʣʪʝʨʥʘʪʠʚʥʠʪʝ ʩʠ ʨʝʞʠʤʠ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʤʫ ʩʝ ʧʦʝʤʘ ʦʪ 

ʩʲʦʪʚʝʪʥʠʷ ʧʝʨʠʬʝʨʝʥ ʤʦʜʫʣ. 
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PD0 / RESET   

 

PD0 ʠ RESET ʠʟʧʦʣʟʚʘʪ ʦʙʱ ʠʟʚʦʜ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʠʟʚʦʜʠʪʝ 

ʥʘ ʜʨʫʛʠʪʝ ʧʦʨʪʦʚʝ ʪʦʟʠ ʠʟʚʦʜ ʥʝ ʨʘʙʦʪʠ ʢʘʪʦ GPIO ʩʣʝʜ 

ʨʝʩʝʪ, ʘ ʢʘʪʦ ʜʚʫʧʦʩʦʯʝʥ (ʚʭʦʜ/ʠʟʭʦʜ) ʨʝʩʝʪ ʠʟʚʦʜ ʩ ʦʪʚʦʨʝʥ-

ʜʨʝʡʥ ʩ ʚʲʪʨʝʰʝʥ ʠʟʪʝʛʣʷʱ ʨʝʟʠʩʪʦʨ. ɺ GPIO-ʨʝʞʠʤ PD0 

ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʩʘʤʦ ʢʘʪʦ ʠʟʭʦʜ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʢʦʥʬʠʛʫʨʠʨʘʥ ʢʘʪʦ ʪʘʢʲʚ. PD0 ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʢʘʪʦ ʠʟʭʦʜ ʩ 

ʧʦʚʠʰʝʥʘ ʤʦʱʥʦʩʪ, ʥʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʜʘ ʠʟʚʝʞʜʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʦʪ STOP-ʨʝʞʠʤ. 

 

PA0/XIN ʠ PA1/XOUT 

 

ʌʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ ʥʝ ʩʝ ʫʧʨʘʚʣʷʚʘ 

ʦʪ GPIO ʙʣʦʢʘ. ʂʦʛʘʪʦ ʪʦʟʠ ʛʝʥʝʨʘʪʦʨ ʝ ʨʘʟʨʝʰʝʥ, GPIO 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʠʟʚʦʜʠ PA0 ʠ PA1 ʝ ʠʟʢʣʶʯʝʥʘ ʠ ʪʝ 

ʨʘʙʦʪʷʪ ʢʘʪʦ XIN ʠ XOUT ʩʲʦʪʚʝʪʥʦ.  

 

ɼʠʨʝʢʪʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʚʝʪʦʜʠʦʜʠ 

 

ʀʟʚʦʜʠʪʝ ʥʘ ʇʦʨʪ C ʤʦʛʘʪ ʜʘ ʫʧʨʘʚʣʷʚʘʪ ʜʠʨʝʢʪʥʦ 

ʩʚʝʪʦʜʠʦʜʠ (LED ï Light Emitting Diode ). ʀʟʭʦʜʠʪʝ ʧʦʝʤʘʪ 

ʪʦʢ ʩ ʧʨʦʛʨʘʤʠʨʫʝʤʠ ʥʠʚʘ 3mA, 7mA, 13mA ʠ 20mA. 

ɸʥʦʜʲʪ ʥʘ ʩʚʝʪʦʜʠʦʜʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʚʲʨʟʘʥ ʢʲʤ VDD,  a 

ʢʘʪʦʜʲʪ ʢʲʤ ʠʟʚʦʜʘ (ʌʠʛ.221) 

 

 
 

ʌʠʛ. 221 ʉʚʲʨʟʚʘʥʝ ʥʘ ʩʚʝʪʦʜʠʦʜʠ ʢʲʤ ʇʦʨʪ ʉ 

ʘʥʦʜ 

ʢʘʪʦʜ 

VDD 

PC3 

PC2 
PC1 

PC0 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 
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5V-ʪʦʣʝʨʘʥʪʥʠ ʠʟʚʦʜʠ 

 

ɺʩʠʯʢʠ ʠʟʚʦʜʠ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʠʟʚʦʜʠʪʝ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ 

ʢʘʪʦ ʘʥʘʣʦʛʦʚʠ ʚʭʦʜʦʚʝ, ʠʟʚʦʜʠʪʝ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ, 

ʠʟʚʦʜʠʪʝ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ, PA[1:0], PB[5:0] ʠ PC[2:0], 

ʠʟʜʲʨʞʘʪ ʥʘ ʥʘʧʨʝʞʝʥʠʝ 5V. 

 

ɺʲʥʰʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ 

 

ɿʘ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʩ ʚʲʥʰʝʥ TTL ʪʘʢʪʦʚ ʩʠʛʥʘʣ, 

ʠʟʚʦʜ PB3 ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ ʚʭʦʜ. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ 

ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʠʟʚʦʜʘ ʜʘ ʠʟʧʦʣʟʚʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʩʠ 

ʬʫʥʢʮʠʷ CLKIN ʠ ʯʨʝʟ ʨʝʛʠʩʪʲʨ OSCCTL ʠʟʙʝʨʝʪʝ ʚʥ̡ʰʥʠʷ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʟʘ ʩʠʩʪʝʤʝʥ ʪʘʢʪ.  

 

ʇʨʝʢʲʩʚʘʥʠʷ ʦʪ ʠʟʚʦʜʠʪʝ 

 

ʄʥʦʛʦ ʦʪ ʠʟʚʦʜʠʪʝ ʤʦʛʘʪ ʜʘ ʛʝʥʝʨʠʨʘʪ ʧʨʝʢʲʩʚʘʥʠʷ ʧʦ 

ʥʘʨʘʩʪʚʘʱ, ʧʘʜʘʱ ʠʣʠ ʠ ʧʦ ʜʚʘʪʘ ʬʨʦʥʪʘ. ɿʘ ʧʦʚʝʯʝ 

ʠʥʬʦʨʤʘʮʠʷ ʚʠʞʪʝ 25.6 ʂʦʥʪʨʦʣʝʨ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ. 

 

ʉʣʝʜʚʘʱʠʪʝ ʪʘʙʣʠʮʠ ʦʧʠʩʚʘʪ ʚʩʠʯʢʠ ʠʟʚʦʜʠ ʥʘ ʇʦʨʪ ɸ, B, C 

ʠ D, ʘʣʪʝʨʥʘʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʠ 

ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʙʠʪʦʚʝ, ʩ ʢʦʠʪʦ ʩʝ ʠʟʙʠʨʘ ʩʲʦʪʚʝʪʥʘʪʘ 

ʘʣʪʝʨʥʘʪʠʚʥʘ ʬʫʥʢʮʠʷ. 

 

ʇʦʨʪ ɸ 

ʀʟʚʦʜ 
ɸʣʪʝʨʥʘʪʠʚʥʘ 

ʌʫʥʢʮʠʷ 
ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʲʨ 

PA0 T0IN/ T0OUT   
ʊʘʡʤʝʨʝʥ ʚʭʦʜ 0/ ʀʥʚʝʨʪʠʨʘʥ 

ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ 0 
PAAF[0] = 1 

PA1 T0OUT ʊʘʡʤʝʨʝʥ ʠʟʭʦʜ 0 PAAF[1] = 1 

PA2 - - - 

PA3 - - - 

PA4 - - - 

PA5 - - - 

PA6 T1IN/ T1OUT   ʊʘʡʤʝʨʝʥ ʚʭʦʜ 1/ ʀʥʚʝʨʪʠʨʘʥ PAAF[6] = 1 
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ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ 1 

PA7 T1OUT ʊʘʡʤʝʨʝʥ ʠʟʭʦʜ 1 PAAF[7] = 1 

 

ʊʘʙʣ. 66 ɸʣʪʝʨʥʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʥʘ ʇʦʨʪ ɸ 
 

ʇʦʨʪ B 

ʀʟʚʦʜ 
ɸʣʪʝʨʥʘʪʠʚʥʘ 

ʌʫʥʢʮʠʷ 
ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʲʨ 

PB0 
- - AFS1[0] = 0 

ANA0 ɸʥʘʣʦʛʦʚ ʚʭʦʜ 0 AFS1[0] = 1 

PB1 
- - AFS1[1] = 0 

ANA1 ɸʥʘʣʦʛʦʚ ʚʭʦʜ 1 AFS1[1] = 1 

PB2 
- - AFS2[2] = 0 

ANA2 ɸʥʘʣʦʛʦʚ ʚʭʦʜ 2 AFS2[2] = 1 

PB3 
CLKIN ɺʭʦʜ ʟʘ ʚʲʥʰʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ AFS1[3] = 0 

ANA3 ɸʥʘʣʦʛʦʚ ʚʭʦʜ 3 AFS1[3] = 1 

PB4 
- - AFS1[4] = 0 

ANA7 ɸʥʘʣʦʛʦʚ ʚʭʦʜ 7 AFS1[4] = 1 

PB5 
- - AFS1[5] = 0 

VERF ɺʭʦʜ ʟʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ  AFS1[5] = 1 

PB6 
- - AFS1[6] = 0 

- - AFS1[6] = 1 

PB7 
- - AFS1[7] = 0 

- - AFS1[7] = 1 

 

ʊʘʙʣ. 67 ɸʣʪʝʨʥʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʥʘ ʇʦʨʪ B 
 

ʇʦʨʪ C 

ʀʟʚʦʜ 
ɸʣʪʝʨʥʘʪʠʚʥʘ 

ʌʫʥʢʮʠʷ 
ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʲʨ 

PC0 

- - AFS2[0] = 0 

ANA4/CINP 
ɸʥʘʣʦʛʦʚ ʚʭʦʜ 4/ʂʦʤʧʘʨʘʪʦʨʝʥ 

ʚʭʦʜ + 
AFS2[0] = 1 

PC1 

- - AFS2[1] = 0 

ANA5/CINN 
ɸʥʘʣʦʛʦʚ ʚʭʦʜ 5/ʂʦʤʧʘʨʘʪʦʨʝʥ 

ʚʭʦʜ - 
AFS2[1] = 1 

PC2 
- - AFS2[2] = 0 

ANA6 ɸʥʘʣʦʛʦʚ ʚʭʦʜ 6 AFS2[2] = 1 

PC3 
COUT ʂʦʤʧʘʨʘʪʦʨʝʥ ʠʟʭʦʜ AFS2[3] = 0 

- - AFS2[3] = 1 
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PC4 
- - AFS2[4] = 0 

- - AFS2[4] = 1 

PC5 
- - AFS2[5] = 0 

- - AFS2[5] = 1 

PC6 
- - AFS2[6] = 0 

- - AFS2[6] = 1 

PC7 
- - AFS2[7] = 0 

- - AFS2[7] = 1 

 

ʊʘʙʣ. 68 ɸʣʪʝʨʥʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʥʘ ʇʦʨʪ C 

 

ʇʦʨʪ D 

ʀʟʚʦʜ 
ɸʣʪʝʨʥʘʪʠʚʥʘ 

ʌʫʥʢʮʠʷ 
ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʲʨ 

PD0 RESET   
ɺʲʥʰʝʥ ʨʝʩʝʪ. ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ 

ʨʘʙʦʪʠ ʢʘʪʦ ʨʝʩʝʪ ʠʟʚʦʜ. 
PDAF[0] = 1 

 

ʊʘʙʣ. 69 ɸʣʪʝʨʥʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʥʘ ʇʦʨʪ D 

 

 

25.9.3 ʋʧʨʘʚʣʷʚʘʱʠ ʨʝʛʠʩʪʨʠ 

 

ɺʩʝʢʠ ʧʦʨʪ ʠʤʘ 4 ʫʧʨʘʚʣʷʚʘʱʠ ʨʝʛʠʩʪʨʠ (ʊʘʙʣ.70).  

 

ʈʝʛʠʩʪʲʨ ʆʧʠʩʘʥʠʝ 

PxADDR ɸʜʨʝʩʝʥ ʨʝʛʠʩʪʲʨ (ʠʟʙʠʨʘ ʧʦʜʨʝʛʠʩʪʲʨ) 

PxCTL 
ʋʧʨʘʚʣʷʚʘʱ ʨʝʛʠʩʪʲʨ (ʦʩʲʱʝʩʪʚʷʚʘ ʜʦʩʪʲʧ ʜʦ 

ʧʦʜʨʝʛʠʩʪʲʨ) 

PxIN ɺʭʦʜʝʥ ʨʝʛʠʩʪʲʨ 

PxOUT ʀʟʭʦʜʝʥ ʨʝʛʠʩʪʲʨ 

x = A,B,C ʠ D 

ʊʘʙʣ. 70 ʋʧʨʘʚʣʷʚʘʱʠ ʨʝʛʠʩʪʨʠ 

 

ʆʩʚʝʥ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʚʩʝʢʠ ʧʦʨʪ ʠʤʘ ʠ ʥʷʢʦʣʢʦ ʫʧʨʘʚʣʷʚʘʱʠ 

ʧʦʜʨʝʛʠʩʪʨʠ (ʊʘʙʣ.71).  
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ʇʦʜʨʝʛʠʩʪʲʨ ɸʜʨʝʩ ʆʧʠʩʘʥʠʝ 

PxDD 01h 
ʋʧʨʘʚʣʝʥʠʝ  ʥʘ ʧʦʩʦʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ (ʚʭʦʜ 

ʠʣʠ ʠʟʭʦʜ) 

PxAF 02h ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘ ʬʫʥʢʮʠʷ 

PxOC 03h ʀʟʭʦʜʝʥ ʢʦʥʪʨʦʣ (ʦʪʚʦʨʝʥ-ʜʨʝʡʥ) 

PxHDE 04h ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʤʦʱʥʦ ʫʧʨʘʚʣʝʥʠʝ 

PxSMRE 05h ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ 

PxPUE 06h ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʠʟʪʝʛʣʷʱʠʪʝ ʨʝʟʠʩʪʦʨʠ  

PxAFS1 07h ɸʣʪʝʨʥʘʪʠʚʥʘ ʬʫʥʢʮʠʷ ʨʝʛʠʩʪʲʨ 1 

PxAFS2 08h ɸʣʪʝʨʥʘʪʠʚʥʘ ʬʫʥʢʠʷ ʨʝʛʠʩʪʨ 2 

x = A,B,C ʠ D 

ʊʘʙʣ. 71 ʋʧʨʘʚʣʷʚʘʱʠ ʧʦʜʨʝʛʠʩʪʨʠ 

 

ʇʦʜʨʝʛʠʩʪʨʠʪʝ ʥʝ ʩʘ ʯʘʩʪ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʢʘʪʦ ʚʩʠʯʢʠ 

ʦʩʪʘʥʘʣʠ ʫʧʨʘʚʣʷʚʘʱʠ ʨʝʛʠʩʪʨʠ, ʘ ʩʝ ʘʜʨʝʩʠʨʘʪ ʯʨʝʟ 

ʨʝʛʠʩʪʲʨ PxADDR (x = A, B, C ʠ D). ɼʦʩʪʲʧʲʪ ʜʦ 

ʧʦʜʨʝʛʠʩʪʲʨ ʩʪʘʚʘ ʯʨʝʟ ʨʝʛʠʩʪʲʨ PxCTL (x = A, B, C ʠ D). 

ʅʘʧʨʠʤʝʨ ʘʢʦ PɸADDR = 01h, ʜʦʩʪʲʧʲʪ ʜʦ ʨʝʛʠʩʪʲʨ PACTL 

ʦʩʲʱʝʩʪʚʷʚʘ ʜʦʩʪʲʧ ʜʦ ʧʦʜʨʝʛʠʩʪʲʨ PADD.  

 

 

25.9.4 ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ PxADDR (Port Address) 

 

PxADDR ʨʝʛʠʩʪʲʨʘ ʩʣʫʞʠ ʢʘʪʦ ʫʢʘʟʘʪʝʣ ʢʲʤ ʫʧʨʘʚʣʷʚʘʱʠʪʝ 

ʧʦʜʨʝʛʠʩʪʨʠ ʥʘ ʚʩʝʢʠ ʧʦʨʪ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PADDR[7:0] 

ʈʝʩʝʪ 00h 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FD0h, FD4h, FD8h, FDCh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 
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7-0 

ɸʜʨʝʩ ʥʘ ʧʦʜʨʝʛʠʩʪʲʨ 

00 ï  

01 ï PxDD 

02 ï PxAF 

03 ï PxOC 

04 ï PxHDE 

05 ï PxSMRE 

06 ï PxPUE 

07 ï PxAFS1 

08 ï PxAFS2 

 

ʊʘʙʣ. 72 PxADDR 

 

ʈʝʛʠʩʪʲʨ PxCTL (Port Control) 

 

PxCTL ʨʝʛʠʩʪʲʨʲʪ ʩʣʫʞʠ ʟʘ ʜʦʩʪʲʧ ʜʦ ʫʧʨʘʚʣʷʚʘʱʠʪʝ 

ʧʦʜʨʝʛʠʩʪʨʠ ʥʘ ʚʩʝʢʠ ʧʦʨʪ. ʈʝʛʠʩʪʲʨ PxADDR ʦʧʨʝʜʝʣʷ 

ʧʦʜʨʝʛʠʩʪʲʨʘ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PCTL[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FD1h, FD5h, FD9h, FDDh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 ʆʩʲʱʝʩʪʚʷʚʘ ʜʦʩʪʲʧ ʜʦ ʧʦʜʨʝʛʠʩʪʲʨʘ, ʩʦʯʝʥ ʦʪ PxADDR 

 

ʊʘʙʣ. 73 PxCTL 

 

ʈʝʛʠʩʪʲʨ PxDD (Port Direction) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʫʧʨʘʚʣʷʚʘ ʧʦʩʦʢʘʪʘ ʥʘ ʠʟʚʦʜʠʪʝ, ʢʦʛʘʪʦ 

ʠʟʚʦʜʪ̡ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʢʘʪʦ GPIO. ɺ ʘʣʪʝʨʥʘʪʠʚʝʥ ʨʝʞʠʤ 

ʥʘ ʨʘʙʦʪʘ, ʧʦʩʦʢʘʪʘ ʥʘ ʠʟʚʦʜʘ ʩʝ ʫʧʨʘʚʣʷʚʘ ʦʪ ʩʲʦʪʚʝʪʥʠʷ 

ʧʝʨʠʬʝʨʝʥ ʤʦʜʫʣ. 
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ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ DD[7:0] 

ʈʝʩʝʪ 1 1 1 1 1 1 1 1 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 01h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 

ʇʦʩʦʢʘ ʥʘ ʜʘʥʥʠʪʝ 

0 ï ʎʠʬʨʦʚ ʀʟʭʦʜ. ɼʘʥʥʠʪʝ ʚ ʨʝʛʠʩʪʲʨ PxOUT ʩʝ ʠʟʚʝʞʜʘʪ ʥʘ 

      ʠʟʚʦʜʘ. 

1 ï ʎʠʬʨʦʚ ʚʭʦʜ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʠʟʚʦʜʘ ʩʝ ʯʝʪʝ ʠ ʩʝ ʟʘʧʠʩʚʘ ʚ 

      PxIN. 

 

ʊʘʙʣ. 74 PxDD 

 

ʈʝʛʠʩʪʲʨ PxAF(Port Alternate Function) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʨʘʟʨʝʰʘʚʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ 

ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ. ʂʦʥʢʨʝʪʥʘʪʘ ʘʣʪʝʨʥʘʪʠʚʥʘ ʬʫʥʢʮʠʷ ʥʘ 

ʠʟʚʦʜʘ ʩʝ ʠʟʙʠʨʘ ʩ ʨʝʛʠʩʪʨʠʪʝ PxAFS1 ʠ PxAFS2 (ʚʠʞʪʝ 

ʊʘʙʣ.80 ʠ 81). ʀʟʢʣʶʯʝʥʠʝ ʩʘ ʇʦʨʪ ɸ ʠ D, ʧʨʠ ʢʦʠʪʦ 

ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʠʟʚʦʜʘ ʩʝ ʨʘʟʨʝʰʘʚʘ ʠ ʠʟʙʠʨʘ 

ʜʠʨʝʢʪʥʦ ʯʨʝʟ ʨʝʛʠʩʪʲʨ PxAF (ʚʠʞʪʝ ʊʘʙʣ.66 ʠ 69). 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ AF[7:0] 

ʈʝʩʝʪ 00h (ʇʦʨʪ ɸ-C), 01h (ʇʦʨʪ D) 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 02h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 

ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘ ʬʫʥʢʮʠʷ ʥʘ ʠʟʚʦʜ 

0 ï Aʣʪʝʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʝ ʟʘʙʨʘʥʝʥʘ. ʀʟʚʦʜʲʪ ʨʘʙʦʪʠ 

      ʢʘʪʦ GPIO (ʮʠʬʨʦʚ ʚʭʦʜ ʠʣʠ ʠʟʭʦʜ). 

1 ï Aʣʪʝʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʝ ʨʘʟʨʝʰʝʥʘ. 

ʊʘʙʣ. 75 PxAF 
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ʈʝʛʠʩʪʲʨ PxOC (Port Output Control)  

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʢʦʥʬʠʛʫʨʠʨʘ ʩʧʝʮʠʬʠʮʠʨʘʥʠʷ ʠʟʚʦʜ ʢʘʪʦ 

ʦʪʚʦʨʝʥ-ʜʨʝʡʥ ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʠʟʚʦʜʘ ʨʘʙʦʪʠ ʚ GPIO ʠʣʠ 

ʘʣʪʝʨʥʘʪʠʚʝʥ ʨʝʞʠʤ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ POC[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 03h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 
ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʠʟʭʦʜʘ 

0 ï ʈʝʞʠʤ ʦʪʚʦʨʝʥ-ʜʨʝʡʥ ʟʘʙʨʘʥʝʥ 

1 ï ʈʝʞʠʤ ʦʪʚʦʨʝʥ-ʜʨʝʡʥ ʨʘʟʨʝʰʝʥ 

 

ʊʘʙʣ. 76 PxOC 

 

ʈʝʛʠʩʪʲʨ PxHDE (Port High Drive Enable) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʢʦʥʬʠʛʫʨʠʨʘ ʩʧʝʮʠʬʠʮʠʨʘʥʠʷ ʠʟʚʦʜ ʟʘ 

ʤʦʱʥʠ ʠʟʭʦʜʥʠ ʪʦʢʦʚʠ ʦʧʝʨʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʠʟʚʦʜʘ 

ʨʘʙʦʪʠ ʚ GPIO ʠʣʠ ʘʣʪʝʨʥʘʪʠʚʝʥ ʨʝʞʠʤ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PHDE[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 04h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʤʦʱʥʦ ʫʧʨʘʚʣʝʥʠʝ 

0 ï ʀʟʚʦʜʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʟʘ ʩʪʘʥʜʘʨʪʥʠ ʠʟʭʦʜʥʠ ʪʦʢʦʚʠ 

      ʦʧʝʨʘʮʠʠ 
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1 ï ʀʟʚʦʜʲʪ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʟʘ ʤʦʱʥʠ ʠʟʭʦʜʥʠ ʪʦʢʦʚʠ 

        ʦʧʝʨʘʮʠʠ 

 

ʊʘʙʣ. 77 PxHDE 

 

ʈʝʛʠʩʪʲʨ PxSMRE (Port Stop Mode Recovery Enable) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʨʘʟʨʝʰʘʚʘ ʩʧʝʮʠʬʠʮʠʨʘʥʠʷ ʠʟʚʦʜ ʜʘ ʠʟʚʝʞʜʘ 

ʧʨʦʮʝʩʦʨʘ ʦʪ STOP-ʨʝʞʠʤ ɺʩʝʢʠ ʧʨʝʭʦʜ ʥʘ ʠʟʚʦʜʘ 

(ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ ʬʨʦʥʪ) ʩʪʘʨʪʠʨʘ ʧʨʦʮʝʜʫʨʘ ʧʦ 

ʠʟʚʝʞʜʘʥʝ ʥʘ ʧʨʦʮʝʩʦʨʘ ʦʪ STOP-ʨʝʞʠʤ (ʚʠʞʪʝ 25.5.3 

ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ). 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PSMRE[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 05h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 
0 ï ʀʟʣʠʟʘʥʝʪʦ ʦʪ STOP-ʨʝʞʠʤ ʟʘʙʨʘʥʝʥʦ 

1 ï ʀʟʣʠʟʘʥʝʪʦ ʦʪ STOP-ʨʝʞʠʤ ʨʘʟʨʝʰʝʥʦ 

 

ʊʘʙʣ. 78 PxSMRE 

 

ʈʝʛʠʩʪʲʨ PxPUE (Port Pull-up enable) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʨʘʟʨʝʰʘʚʘ ʚʲʪʨʝʰʥʠʷ ʠʟʪʝʛʣʷʱ ʨʝʟʠʩʪʦʨ ʥʘ ʠʟʚʦʜʠʪʝ ʥʘ 

ʇʦʨʪʘ ɸõD. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PPUE[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 06h 
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ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 
0 ï ʀʟʪʝʛʣʷʱʠʷʪ ʨʝʟʠʩʪʦʨ ʝ ʟʘʙʨʘʥʝʥ 

1 ï ʀʟʪʝʛʣʷʱʠʷʪ ʨʝʟʠʩʪʦʨ ʝ ʨʘʟʨʝʰʝʥ 

 

ʊʘʙʣ. 79 PxPUE 

 

ʈʝʛʠʩʪʲʨ PxAFS1 (Port Alternate Set 1) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʠʟʙʠʨʘ ʘʣʝʪʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ 

ʩʧʝʮʠʬʠʮʠʨʘʥʠʷ ʠʟʚʦʜ ʥʘ ʇʦʨʪ B (ʚʠʞʪʝ ʊʘʙʣ.67). 

ɸʣʪʝʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʠʟʚʦʜʘ ʩʲʱʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʨʘʟʨʝʰʝʥʘ ʚ ʨʝʛʠʩʪʲʨ PxAF. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PAFS1[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 07h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 
0 ï ɺʠʞʪʝ Tʘʙʣ. 67 

1 ï ɺʠʞʪʝ Tʘʙʣ. 67 

 

ʊʘʙʣ. 80 PxAFS1 

 

ʈʝʛʠʩʪʲʨ PxAFS2 (Port Alternate Set 2) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʠʟʙʠʨʘ ʘʣʝʪʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ 

ʩʧʝʮʠʬʠʮʠʨʘʥʠʷ ʠʟʚʦʜ ʥʘ ʇʦʨʪ C (ʚʠʞʪʝ ʊʘʙʣ.68). 

ɸʣʪʝʨʥʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʠʟʚʦʜʘ ʩʲʱʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʨʘʟʨʝʰʝʥʘ ʚ ʨʝʛʠʩʪʲʨ PxAF. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PAFS2[7:0] 
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ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ PxADDR = 08h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 
0 ï ɺʠʞʪʝ Tʘʙʣ. 68 

1 ï ɺʠʞʪʝ Tʘʙʣ. 68 

 

ʊʘʙʣ. 81 PxAFS2 

 

ʈʝʛʠʩʪʲʨ PxIN (Port Input Data) 

 

ʂʦʛʘʪʦ ʩʧʝʮʠʬʠʮʠʨʘʥʠʷʪ ʠʟʚʦʜ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʢʘʪʦ ʮʠʬʨʦʚ 

ʚʭʦʜ, ʥʠʚʦʪʦ ʥʘ ʪʦʟʠ ʠʟʚʦʜ (ʣʦʛ.0 ʠʣʠ 1) ʩʝ ʟʘʧʠʩʚʘ ʚ 

ʨʝʛʠʩʪʲʨ PxIN (x = ɸ, B ʠ C). ʀʟʚʦʜ PD0 ʥʝ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ 

ʢʘʪʦ ʮʠʬʨʦʚ ʚʭʦʜ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ PIN[7:0] 

ʈʝʩʝʪ ʭ ʭ ʭ ʭ ʭ ʭ ʭ ʭ 

ʏ/ɿ ʏ ʏ ʏ ʏ ʏ ʏ ʏ ʏ 

ɸʜʨʝʩ FD2h, FD6h, FDAh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 
0 ï ʃʦʛʠʯʝʩʢʘ 0 ʥʘ ʚʭʦʜʘ 

1 ï ʃʦʛʠʯʝʩʢʘ 1 ʥʘ ʚʭʦʜʘ 

 

ʊʘʙʣ. 82 PxIN 

 

ʈʝʛʠʩʪʲʨ PxOUT (Port Output Data) 

 

ɼʘʥʥʠʪʝ ʚ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʩʝ ʠʟʚʝʞʜʘʪ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʠʟʚʦʜʠ, 

ʢʦʛʘʪʦ ʩʘ ʢʦʥʬʠʛʫʨʠʨʘʥʠ ʢʘʪʦ ʮʠʬʨʦʚʠ ʠʟʭʦʜʠ. 
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ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ POUT[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FD3h, FD7h, FDBh, FDFh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 

0 ï ʀʟʚʝʞʜʘʥʝ ʥʘ ʣʦʛ.0 ʥʘ ʠʟʚʦʜʘ  

1 ï ʀʟʚʝʞʜʘʥʝ ʥʘ ʣʦʛ.1 ʥʘ ʠʟʚʦʜʘ.  ʃʦʛʠʯʝʩʢʘʪʘ 1 ʥʝ ʩʝ 

       ʠʟʚʝʞʜʘ ʥʘ ʠʟʚʦʜʘ, ʘʢʦ ʪʦʡ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʚ ʨʝʞʠʤ 

       ʦʪʚʦʨʝʥ-ʜʨʝʡʥ (ʚʠʞʪʝ ʈʝʛʠʩʪʲʨ PxOC). 

 

ʊʘʙʣ. 83 PxOUT 

 

ʈʝʛʠʩʪʲʨ LEDEN (LED Drive Enable) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʚʢʣʶʯʚʘ ʚʲʪʨʝʰʥʠʪʝ ʩʭʝʤʠ ʥʘ ʠʟʚʦʜʠʪʝ ʥʘ 

ʇʦʨʪ C, ʢʦʠʪʦ ʜʠʨʝʢʪʥʦ ʤʦʛʘʪ ʜʘ ʫʧʨʘʚʣʷʚʘʪ ʩʚʝʪʦʜʠʦʜʠ.  

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ LEDEN[7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F82h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 
0 ï ɺʲʪʨʝʰʥʘʪʘ ʩʭʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ LED ʝ ʠʟʢʣʶʯʥʘ 

1 ï ɺʲʪʨʝʰʥʘʪʘ ʩʭʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ LED ʝ ʚʢʣʶʯʝʥʘ  

 

ʊʘʙʣ. 84 LEDEN 

 

ʂʦʛʘʪʦ ʠʟʚʦʜ PCx (x = 0õ7) ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʨʘʙʦʪʠ ʚ LED 

ʨʝʞʠʤ, ʙʠʪʦʚʝʪʝ ʚ ʨʝʛʠʩʪʨʠʪʝ LEDLVLH ʠ LEDLVLL 

ʢʦʥʬʠʛʫʨʠʨʘʪ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʪʦʢʘ (ʊʘʙʣ.85). 
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LEDLVLHx  LEDLVLLx  LED ʪʦʢ 

0 0 3mA 

0 1 7mA 

1 0 13mA 

1 1 20mA 

                            x = 0÷7 
ʊʘʙʣ. 85 LED ʛʦʣʝʤʠʥʘ ʥʘ ʪʦʢʘ 

 

ʈʝʛʠʩʪʲʨ LEDLVLH (LED Drive Level High) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ LEDLVLH [7:0] 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F83h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 ɺʠʞʪʝ ʊʘʙʣ.85 

 

ʊʘʙʣ. 86 LEDLVLH  

 

ʈʝʛʠʩʪʲʨ LEDLVLL (LED Drive Level Low) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ LEDLVLL[7:0]  

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F84h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 ɺʠʞʪʝ ʊʘʙʣ.85 

 

ʊʘʙʣ. 87 LEDLV LL  
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25.10  WDT ʪʘʡʤʝʨ 

25.10.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

WDT-ʪʘʡʤʝʨʲʪ ʟʘʱʠʪʘʚʘ ʧʨʦʛʨʘʤʘʪʘ ʦʪ Ăʟʘʚʠʩʚʘʥʝò. ʊʦʡ 

ʠʤʘ ʩʣʝʜʥʠʪʝ ʩʚʦʡʩʪʚʘ: 

 

Á ʉʦʙʩʪʚʝʥ ʚʲʪʨʝʰʝʥ RC ʛʝʥʝʨʘʪʦʨ ʥʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ; 

 

Á 24 ʙʠʪʦʚ ʧʨʦʛʨʘʤʠʨʫʝʤ ʧʝʨʠʦʜ ʥʘ ʧʨʝʧʲʣʚʘʥʝ; 

 

Á ʀʟʙʠʨʘʝʤʘ ʨʝʘʢʮʠʷ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ: ʨʝʩʝʪ ʠʣʠ 
ʧʨʝʢʲʩʚʘʥʝ. 

 

 

25.10.2 ʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ 

 

ʌʠʛ.222 ʧʦʢʘʟʚʘ ʙʣʦʢʦʚʘʪʘ ʩʭʝʤʘ ʥʘ WDT-ʪʘʡʤʝʨʘ. 

 

 
 

ʌʠʛ. 222 ɹʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ WDT-ʪʘʡʤʝʨʘ 
 

ɺʝʜʥʲʞ ʨʘʟʨʝʰʝʥ ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʧʦʩʪʦʷʥʥʦ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʦʙʥʦʚʷʚʘʥ ʧʝʨʠʦʜʠʯʥʦ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʧʨʝʧʲʣʚʘʥʝ. WDT-

ʪʘʡʤʝʨʲʪ ʩʝ ʨʘʟʨʝʰʘʚʘ ʯʨʝʟ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ 

WDT ʠʣʠ ʯʨʝʟ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ WDT_AO. ʊʦʟʠ 

ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʝʥ ʙʠʪ ʚʢʣʶʯʚʘ ʪʘʡʤʝʨʘ ʚʝʜʥʘʛʘ ʩʣʝʜ 

ʠʟʣʠʟʘʥʝ ʥʘ ʧʨʦʮʝʩʦʨʘ ʦʪ ʨʝʩʝʪ ʩʲʩʪʦʷʥʠʝ, ʜʦʨʠ 

ʠʥʩʪʨʫʢʮʠʷʪʘ WDT ʜʘ ʥʝ ʝ ʙʠʣʘ ʠʟʧʲʣʥʝʥʘ. 

24 ʙʠʪʦʚ ʦʙʨʘʪʝʥ ʙʨʦʷʯ 

WDTU WDTH WDTL 

RC 

ʛʝʥʝʨʘʪʦʨ 
 

10kHz 
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ʊʘʡʤʝʨʲʪ ʨʘʙʦʪʠ ʚ ʨʝʞʠʤ ʥʘ ʦʙʨʘʪʥʦ ʙʨʦʝʥʝ. ʇʨʠ 

ʨʘʟʨʝʰʘʚʘʥʝʪʦ ʤʫ 24 ʙʠʪʦʚʘʪʘ ʩʪʦʡʥʦʩʪ, ʬʦʨʤʠʨʘʥʘ ʦʪ 8 

ʙʠʪʦʚʠʪʝ ʨʝʛʠʩʪʨʠ WDTU, WDTH ʠ WDTL, ʩʝ ʟʘʨʝʞʜʘ ʚ 

ʙʨʦʷʯʘ. ʅʘ ʚʩʝʢʠ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʦʪ RC ʛʝʥʝʨʘʪʦʨʘ ʙʨʦʷʯʲʪ ʩʝ 

ʥʘʤʘʣʷʚʘ ʩ 1. ɹʨʦʷʯʲʪ ʩʝ ʥʘʤʘʣʷʚʘ ʜʦ 000000h, ʦʩʚʝʥ ʘʢʦ ʥʝ 

ʩʝ ʠʟʧʲʣʥʠ ʠʥʩʪʨʫʢʮʠʷʪʘ WDT. ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʘʟʠ 

ʠʥʩʪʨʫʢʮʠʷ ʧʨʠʥʫʞʜʘʚʘ ʧʨʝʟʘʨʝʞʜʘʥʝ ʥʘ ʙʨʦʷʯʘ ʩ 24 

ʙʠʪʦʚʘʪʘ ʩʪʦʡʥʦʩʪ ʦʪ ʨʝʛʠʩʪʨʠʪʝ WDTU, WDTH ʠ WDTL ʠ 

ʙʨʦʝʥʝʪʦ ʩʝ ʚ̡ ʟʦʙʥʦʚʷʚʘ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʠʟʙʷʛʚʘ 

ʠʟʪʠʯʘʥʝʪʦ ʥʘ ʧʝʨʠʦʜʘ ʥʘ ʙʨʦʷʯʘ ʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʨʝʩʝʪ ʠʣʠ 

ʧʨʝʢʲʩʚʘʥʝ ʦʪ WDT-ʪʘʡʤʝʨʘ. 

 

ɺʨʝʤʝʪʦ ʟʘ ʠʟʪʠʯʘʥʝ ʥʘ ʧʝʨʠʦʜʘ ʥʘ ʪʘʡʤʝʨʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ 

ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ: 

 

10
)(

ʥʝʧʨʝʟʘʨʝʞʜʘʟʘʉʪʦʡʥʦʩʪ
msTWDT =  

 

ʢʲʜʝʪʦ ʉʪʦʡʥʦʩʪ ʟʘ ʧʨʝʟʘʨʝʞʜʘʥʝ ʝ 24 ʙʠʪʦʚʘʪʘ ʜʝʩʝʪʠʯʥʘ 

ʩʪʦʡʥʦʩʪ ʬʦʨʤʠʨʘʥʘ ʦʪ 8 ʙʠʪʦʚʠʪʝ ʨʝʛʠʩʪʨʠ WDTU, WDTH 

ʠ WDTL. 

 

WDT-ʪʘʡʤʝʨʲʪ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʟʘʨʝʜʠ ʩʣʝʜ ʢʘʪʦ ʜʦʩʪʠʛʥʝ 

000002h. ʇʨʝʟʘʨʝʞʜʘʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʜ 

000004h. ʊʘʙʣ.88 ʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦʪʦ 

ʚʨʝʤʝ ʟʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʧʨʠ ʤʠʥʠʤʘʣʥʘ ʠ 

ʤʘʢʩʠʤʘʣʥʘ ʧʨʝʟʘʨʝʞʜʘʱʘ ʩʪʦʡʥʦʩʪ. 

 

ʇʨʝʟʘʨʝʞʜʘʱʘ 

ʩʪʦʡʥʦʩʪ 
ɺʨʝʤʝ ʟʘ ʧʨʝʧʲʣʚʘʥʝ ʆʧʠʩʘʥʠʝ 

000004h 400µs ʤʠʥʠʤʘʣʥʦ 

000400h 102ms ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ 

FFFFFFh 28 ʤʠʥʫʪʠ ʤʘʢʩʠʤʘʣʥʦ 

 

ʊʘʙʣ. 88 ɺʨʝʤʝʥʘ ʥʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ 
 

WDT-ʪʘʡʤʝʨʲʪ ʩʝ ʧʨʝʧʲʣʚʘ (ʠʟʪʠʯʘ ʧʝʨʠʦʜʲʪ ʥʘ ʙʨʦʝʥʝ), 
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ʢʦʛʘʪʦ ʙʨʦʷʯʲʪ ʜʦʩʪʠʛʥʝ 000000h. ʈʝʘʢʮʠʷʪʘ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʩʝʪ ʠʣʠ ʧʨʝʢʲʩʚʘʥʝ. ʊʦʚʘ ʟʘʚʠʩʠ ʦʪ ʬʣʘʰ-

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ WDT_RES. 

 

 

25.10.3 ʈʝʘʢʮʠʷ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ 

 

ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʚ ʥʦʨʤʘʣʝʥ ʨʝʞʠʤ 

 

ɸʢʦ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ ʧʦ ʧʨʝʧʲʣʚʘʥʝ, 

WDT-ʪʘʡʤʝʨʲʪ ʠʟʧʨʘʱʘ ʟʘʷʚʢʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝ ʢʲʤ 

ʂʦʥʪʨʦʣʝʨʲʪ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʠ ʚʜʠʛʘ ʬʣʘʛ WDT ʚ ʨʝʛʠʩʪʲʨ 

RSTSTAT. ɸʢʦ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʨʘʟʨʝʰʝʥʠ, ʧʨʦʮʝʩʦʨʲʪ 

ʠʟʚʣʠʯʘ ʚʝʢʪʦʨʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠ ʠʟʧʲʣʥʷʚʘ ʢʦʜʘ, ʥʘʤʠʨʘʱ 

ʩʝ ʥʘ ʪʦʟʠ ʘʜʨʝʩ. WDT-ʪʘʡʤʝʨʲʪ ʩʝ ʟʘʨʝʞʜʘ ʩ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʩʠ ʩʪʦʡʥʦʩʪ FFFFFFh ʠ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʨʦʠ. ʊʘʡʤʝʨʲʪ ʥʝ ʩʝ 

ʧʨʝʟʘʨʝʞʜʘ ʘʚʪʦʤʘʪʠʯʥʦ ʩ ʧʨʝʟʘʨʝʞʜʘʱʘʪʘ ʩʪʦʡʥʦʩʪ ʚ 

ʨʝʛʠʩʪʨʠʪʝ WDTU, WDTH ʠ WDTL. 

 

ʈʝʛʠʩʪʲʨ RSTSTAT ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʦʯʝʪʝʥ ʧʨʝʜʠ 

ʠʟʯʠʩʪʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. ʊʦʚʘ ʯʝʪʝʥʝ 

ʠʟʯʠʩʪʚʘ ʬʣʘʛʘ WDT. 

 

ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʚ STOP-ʨʝʞʠʤ 

 

ɸʢʦ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ ʧʦ ʧʨʝʧʲʣʚʘʥʝ 

ʠ ʧʨʦʮʝʩʦʨʲʪ ʝ ʚ STOP-ʨʝʞʠʤ, WDT-ʪʘʡʤʝʨʲʪ ʘʚʪʦʤʘʪʠʯʥʦ 

ʠʥʠʮʠʠʨʘ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ, ʛʝʥʝʨʠʨʘ ʟʘʷʚʢʘ ʟʘ 

ʧʨʝʢʲʩʚʘʥʝ ʠ ʚʜʠʛʘ ʬʣʘʛʦʚʝʪʝ WDT ʠ STOP  ʚ ʨʝʛʠʩʪʲʨ 

RSTSTAT. ɿʘ ʧʦʚʝʯʝ ʜʝʪʘʡʣʠ ʦʪʥʦʩʥʦ ʠʟʣʠʟʘʥʝ ʦʪ STOP-

ʨʝʞʠʤ ʚʠʞʪʝ 25.5.3 ʀʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ. 

 

ɸʢʦ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩʘ ʨʘʟʨʝʰʝʥʠ, ʩʣʝʜ ʠʟʣʠʟʘʥʝ ʦʪ STOP-

ʨʝʞʠʤ ʧʨʦʮʝʩʦʨʲʪ ʠʟʚʣʠʯʘ ʚʝʢʪʦʨʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠ 

ʠʟʧʲʣʥʷʚʘ ʢʦʜʘ, ʥʘʤʠʨʘʱ ʩʝ ʥʘ ʪʦʟʠ ʘʜʨʝʩ. 

 



  

 

521 

ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʨʝʩʝʪ ʚ ʥʦʨʤʘʣʝʥ ʨʝʞʠʤ 

 

ɸʢʦ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʛʝʥʝʨʠʨʘ ʨʝʩʝʪ ʧʦ ʧʨʝʧʲʣʚʘʥʝ, WDT-

ʪʘʡʤʝʨʲʪ ʚʢʘʨʚʘ ʧʨʦʮʝʩʦʨʲʪ ʚ ʨʝʩʝʪ ʩʲʩʪʦʷʥʠʝ ʠ ʚʜʠʛʘ ʬʣʘʛʘ 

WDT ʚ ʨʝʛʠʩʪʲʨ RSTSTAT. ɿʘ ʧʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠ ʦʪʥʦʩʥʦ 

ʨʝʩʝʪ ʩʲʩʪʦʷʥʠʝʪʦ ʚʠʞʪʝ 25.5 ʈʝʩʝʪ ʠ ʠʟʣʠʟʘʥʝ ʦʪ STOP-

ʨʝʞʠʤ. 

 

ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʨʝʩʝʪ ʚ STOP-ʨʝʞʠʤ 

 

ɸʢʦ ʝ ʢʦʥʬʠʛʫʨʠʨʘʥ ʜʘ ʛʝʥʝʨʠʨʘ ʨʝʩʝʪ ʧʦ ʧʨʝʧʲʣʚʘʥʝ ʠ 

ʧʨʦʮʝʩʦʨʲʪ ʝ ʚ STOP-ʨʝʞʠʤ, WDT-ʪʘʡʤʝʨʲʪ ʘʚʪʦʤʘʪʠʯʥʦ 

ʠʥʠʮʠʠʨʘ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʠ ʚʜʠʛʘ ʬʣʘʛʦʚʝʪʝ WDT 

ʠ STOP ʚ ʨʝʛʠʩʪʲʨ RSTSTAT. ɿʘ ʧʦʚʝʯʝ ʜʝʪʘʡʣʠ ʦʪʥʦʩʥʦ 

ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ ʚʠʞʪʝ 25.5.3 ʀʟʣʠʟʘʥʝ ʦʪ STOP-

ʨʝʞʠʤ. 

 

 

25.10.4 ɿʘʧʠʩ ʚ ʨʝʛʠʩʪʨʠʪʝ WDTU, WDTH ʠ WDTL 

 

ɼʠʨʝʢʪʥʠʪ̫ ʟʘʧʠʩʲʪ ʚ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʝ ʟʘʙʨʘʥʝʥ ʠ ʠʟʠʩʢʚʘ 

ʩʧʝʮʠʘʣʥʘ ʦʪʢʣʶʯʚʘʱʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ. 

 

1. ɿʘʧʠʰʝʪʝ 55h ʚ ʨʝʛʠʩʪʲʨ WDTCTL; 

 

2. ɿʘʧʠʰʝʪʝ AAh ʚ ʨʝʛʠʩʪʲʨ WDTCTL; 

 

3. ɿʘʧʠʰʝʪʝ ʩʪʦʡʥʦʩʪ ʚ WDTU; 

 

4. ɿʘʧʠʰʝʪʝ ʩʪʦʡʥʦʩʪ ʚ WDTH; 

 

5. ɿʘʧʠʰʝʪʝ ʩʪʦʡʥʦʩʪ ʚ WDTL. 

 

ʇʨʝʟʘʨʝʞʜʘʱʠʪʝ ʨʝʛʠʩʪʨʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʧʠʩʘʥʠ ʚ 

ʫʢʘʟʘʥʠʷ ʧʦ-ʛʦʨʝ ʨʝʜ. ʅʝ ʠʟʚʲʨʰʚʘʡʪʝ ʜʨʫʛʠ ʤʝʞʜʠʥʥʠ 

ʟʘʧʠʩʠ ʤʝʞʜʫ ʪʝʟʠ ʦʧʝʨʘʮʠʠ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ 
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ʟʘʢʣʶʯʚʘʱʠʷʪ ʤʝʭʘʥʠʟʲʤ ʩʝ ʘʢʪʠʚʠʨʘ ʦʪʥʦʚʦ. 

ʇʨʝʟʘʨʝʞʜʘʱʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʩʝ ʟʘʨʝʞʜʘ ʚ 

ʙʨʦʷʯʘ ʧʨʠ ʧʲʨʚʦʪʦ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʠ ʚʩʝʢʠ ʧʲʪ ʧʨʠ 

ʠʟʧʲʣʥʷʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ WDT. 

 

 

25.10.5 ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ WDTCTL (Watchdog Timer Control) 

 

ʊʦʟʠ ʨʝʛʠʩʪʲʨ ʝ ʩʘʤʦ ʟʘ ʟʘʧʠʩ. ɿʘʧʠʩ ʥʘ ʦʪʢʣʶʯʚʘʱʘʪʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ 55h AAh ʚ ʥʝʛʦ ʦʪʢʣʶʯʚʘ ʜʦʩʪʲʧʘ ʜʦ 

ʧʨʝʟʘʨʝʞʜʘʱʠʪʝ ʨʝʛʠʩʪʨʠ WDTU, WDTH ʠ WDTL. 

ʆʧʝʨʘʮʠʠʪʝ ʟʘ ʟʘʧʠʩ ʚ ʨʝʛʠʩʪʲʨ WDTCTL ʥʷʤʘʪ ʝʬʝʢʪ ʚʲʨʭʫ 

ʥʝʛʦʚʠʪʝ ʙʠʪʦʚʝʪʝ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ WDTUNLK 

ʈʝʩʝʪ x x x x x x x x 

ʏ/ɿ ɿ ɿ ɿ ɿ ɿ ɿ ɿ ɿ 

ɸʜʨʝʩ FF0h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 

ʇʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʩʦʬʪʫʝʨ ʪʨʷʙʚʘ ʜʘ ʟʘʧʠʰʝ ʧʨʘʚʠʣʥʘʪʘ 

ʦʪʢʣʶʯʚʘʱʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʚ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʧʨʝʜʠ ʜʘ  

ʟʘʧʠʰʝ ʧʨʝʟʘʨʝʞʜʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

 

ʊʘʙʣ. 89 WDTCTL  

 

ʈʝʛʠʩʪʲʨ WDTU (Watchdog Timer Reload Upper Byte) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ WDTU 

ʈʝʩʝʪ x x x x x x x x 

ʏ/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ 
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ɸʜʨʝʩ FF1h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 ɹʠʪʦʚʝ 23:16 ʥʘ ʧʨʝʟʘʨʝʞʜʘʱʘʪʘ ʩʪʦʡʥʦʩʪ 

 

ʊʘʙʣ. 90 WDTU 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʏʝʪʝʥʝʪʦ ʥʘ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʚʨʲʱʘ ʪʝʢʫʱʘʪʘ ʩʪʦʡʦʩʪ ʥʘ 

ʙʨʦʷʯʘ. 

_____________________________________________________________ 

 

ʈʝʛʠʩʪʲʨ WDTH (Watchdog Timer Reload High Byte) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ WDTH 

ʈʝʩʝʪ x x x x x x x x 

ʏ/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ 

ɸʜʨʝʩ FF2h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 ɹʠʪʦʚʝ 15:8 ʥʘ ʧʨʝʟʘʨʝʞʜʘʱʘʪʘ ʩʪʦʡʥʦʩʪ 

 

ʊʘʙʣ. 91 WDTH 

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʏʝʪʝʥʝʪʦ ʥʘ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʚʨʲʱʘ ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʙʨʦʷʯʘ. 

_____________________________________________________________ 

 

ʈʝʛʠʩʪʲʨ WDTL (Watchdog Timer Reload Low Byte) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ WDTL 

ʈʝʩʝʪ x x x x x x x x 

ʏ/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ ʏ1/ɿ 
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ɸʜʨʝʩ FF3h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7:0 ɹʠʪʦʚʝ 7:0 ʥʘ ʧʨʝʟʘʨʝʞʜʘʱʘʪʘ ʩʪʦʡʥʦʩʪ 

 

ʊʘʙʣ. 92 WDTL  

_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʏʝʪʝʥʝʪʦ ʥʘ ʪʦʟʠ ʨʝʛʠʩʪʲʨ ʚʨʲʱʘ ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʙʨʦʷʯʘ. 

_____________________________________________________________ 
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25.11  ʊʘʡʤʝʨʠ 

25.11.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʩʲʜʲʨʞʘ ʜʚʘ 

ʠʜʝʥʪʠʯʥʠ 16 ʙʠʪʦʚʠ ʤʥʛʦʬʫʥʢʮʠʦʥʘʣʥʠ ʪʘʡʤʝʨʠ (ʊʘʡʤʝʨ 0 

ʠ ʊʘʡʤʝʨ 1) ʟʘ ʦʪʤʝʨʚʘʥʝ ʥʘ ʚʨʝʤʝ, ʙʨʦʝʥʝ ʥʘ ʩʲʙʠʪʠʷ, 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʠʤʧʫʣʩʠ, ʧʨʠʭʚʘʱʘʥʝ (capture) ʠ ʩʨʘʚʥʝʥʠʝ 

(compare). ʊʘʡʤʝʨʠʪʝ ʠʤʘʪ ʩʣʝʜʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

Á 16 ʙʠʪʦʚʠ ʪʘʡʤʝʨʠ; 

 

Á ʇʨʦʛʨʘʤʠʨʫʝʤ ʚʭʦʜʝʥ ʜʝʣʠʪʝʣ ʩ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ 

ʜʝʣʝʥʝ ʦʪ 1 ʜʦ 128; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ PWM (Pusle-Width Modulation ); 

 

Á ʈʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ; 

 

Á ʈʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ; 

 

Á ʀʟʚʦʜ ʟʘ ʪʘʡʤʝʨʝʥ ʚʭʦʜ, ʧʨʠʭʚʘʱʘʥʝ ʠʣʠ ʢʦʥʪʨʦʣ ʥʘ 

ʙʨʦʝʥʝʪʦ. ʏʝʩʪʦʪʘʪʘ ʥʘ ʚʲʥʰʥʠʷ ʚʭʦʜʝʥ ʩʠʛʥʘʣ ʤʦʞʝ 

ʜʘ ʝ ʤʘʢʩʠʤʫʤ ı ʦʪ ʯʝʩʪʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ 

ʩʠʛʥʘʣ; 

 

Á ʀʟʚʦʜ ʟʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ. 

 

 

25.11.2 ʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ 

 

ʌʠʛ.223 ʧʦʢʘʟʚʘ ʙʣʦʢʦʚʘʪʘ ʩʭʝʤʘ ʥʘ ʊʘʡʤʝʨʠʪʝ. 
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ʌʠʛ. 223 ɹʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʊʘʡʤʝʨ ʭ (ʭ = 0 ʠʣʠ 1) 
 

ʊʘʡʤʝʨʠʪʝ ʩʘ 16-ʙʠʪʦʚʠ ʧʨʘʚʠ ʙʨʦʷʯʠ, ʩʲʩʪʦʷʱʠ ʩʝ ʦʪ ʜʚʘ 8- 

ʙʠʪʦʚʠ ʙʨʦʷʯʥʠ ʨʝʛʠʩʪʨʠ TxH ʠ TxL,  ʜʚʘ 8-ʙʠʪʦʚʠ ʨʝʛʠʩʪʨʠ 

TxRH ʠ TxRL, ʩʲʜʲʨʞʘʱʠ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʠ 

ʜʚʘ 8-ʙʠʪʦʚʠ ʨʝʛʠʩʪʨʠ TxPWMH ʠ TxPWML, ʢʦʠʪʦ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʚ ʨʘʟʣʠʯʥʠʪʝ ʨʝʞʠʤʠ ʥʘ ʨʘʙʦʪʘ ʥʘ ʪʘʡʤʝʨʠʪʝ. 

 

ʇʨʠʥʮʠʧʲʪ ʥʘ ʨʘʙʦʪʘ ʥʘ ʪʘʡʤʝʨʘ ʟʘʚʠʩʠ ʦʪ ʠʟʙʨʘʥʠʷ ʨʝʞʠʤ. 

ʉʣʝʜʚʘʱʘʪʘ ʪʦʯʢʘ ʦʧʠʩʚʘ ʚʩʠʯʢʠ ʨʝʞʠʤʠ ʥʘ ʨʘʙʦʪʘ ʥʘ 

ʪʘʡʤʝʨʘ. 

 

 

25.11.3 ʈʝʞʠʤʠ ʥʘ ʨʘʙʦʪʘ 

ɽʜʥʦʢʨʘʪʝʥ ʨʝʞʠʤ (single-shot mode) 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʜʦ 16-ʙʠʪʦʚʘʪʘ ʙʨʦʷʯʥʘ 

ʩʪʦʡʥʦʩʪ, ʩʲʭʨʘʥʝʥʘ ʚ 8-ʙʠʪʦʚʠʪʝ ʨʝʛʠʩʪʨʠ ʊxRH ʠ TxRL. 

ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ 

ʪʘʡʤʝʨʘ. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʪʘʡʤʝʨʲʪ 

ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 

0001h, ʪʘʡʤʝʨʲʪ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʟʘʙʨʘʥʷʚʘ ʠ ʩʧʠʨʘ ʜʘ ʙʨʦʠ. 

ɸʢʦ ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ TxOUT ʝ ʨʘʟʨʝʰʝʥ, ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ 

ʩʝ ʧʨʝʚʢʣʶʯʚʘ (ʦʪ ʥʠʩʢʦ ʚʲʚ ʚʠʩʢʦʢʦ ʠʣʠ ʦʙʨʘʪʥʦ) ʧʨʠ 

ʧʨʝʟʘʨʝʞʜʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʚ 0001h. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ 

TxPWM

H 

TxPWM

L 

TxH TxL 

TxRH TxRL 
ɼʝʣʠʪʝʣ 

ʋʧʨʘʚʣʷʚʘʱ ɹʣʦʢ 

FSYS 

TxIN 

ʂʦʤʧʘʨʘʪʦʨʝʥ ʠʟʭʦʜ 

ʇʨʝʢʲʩʚʘʥʝ 

TxOUT 

TxOUT  

PRES[5:3] 
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TxCTL1 ʦʧʨʝʜʝʣʷ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʝʜʥʦʢʨʘʪʝʥ ʨʝʞʠʤ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 

ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʝʜʥʦʢʨʘʪʝʥ ʨʝʞʠʤ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ, ʘʢʦ ʠʟʧʦʣʟʚʘʪʝ 

ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ TxOUT. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ  ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL. 

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. 

 

4. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ 

ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ. 

 

6. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ʇʝʨʠʦʜʲʪ ʥʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ 

ʩʣʝʜʥʦʪo ʫʨʘʚʥʝʥʠʝ: 

 

)(

*)(
)(

Hzʊʘʢʪʉʠʩʪʝʤʝʥ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʄʘʢʩʠʤʘʣʥʘ
sT

-
=
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ʅʝʧʨʝʢʲʩʥʘʪ ʨʝʞʠʤ (continuous mode) 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʜʦ 16-ʙʠʪʦʚʘʪʘ ʙʨʦʷʯʥʘ 

ʩʪʦʡʥʦʩʪ, ʩʲʭʨʘʥʝʥʘ ʚ 8-ʙʠʪʦʚʠʪʝ ʨʝʛʠʩʪʨʠ ʊxRH ʠ TxRL. 

ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ 

ʪʘʡʤʝʨʘ. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʪʘʡʤʝʨʲʪ 

ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 

0001h ʠ ʙʨʦʝʥʝʪʦ ʧʨʦʜʲʣʞʘʚʘ. ɸʢʦ ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ 

TxOUT ʝ ʨʘʟʨʝʰʝʥ, ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ ʩʝ ʧʨʝʚʢʣʶʯʚʘ (ʦʪ 

ʥʠʩʢʦ ʚʲʚ ʚʠʩʦʢʦ ʠʣʠ ʦʙʨʘʪʥʦ) ʧʨʠ ʧʨʝʟʘʨʝʞʜʘʥʝʪʦ ʥʘ 

ʪʘʡʤʝʨʘ ʚ 0001h. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ 

ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʥʝʧʨʝʢʲʩʥʘʪ ʨʝʞʠʤ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʥʝʧʨʝʢʲʩʥʘʪ ʨʝʞʠʤ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ, ʘʢʦ ʠʟʧʦʣʟʚʘʪʝ 

ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ TxOUT. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 

ʨʝʛʠʩʪʨʠ TxH ʠ TxL (ʦʙʠʢʥʦʚʝʥʦ 0001h). 

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. 

 

4. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 
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5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ 

ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ. 

 

6. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ʇʝʨʠʦʜʲʪ ʥʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ 

ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 

)(

*
)(

Hzʊʘʢʪʉʠʩʪʝʤʝʥ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʄʘʢʩʠʤʘʣʥʘ
sT =  

 

ɸʢʦ ʥʘʯʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʝ ʨʘʟʣʠʯʥʘ ʦʪ 

0001h, ʠʟʧʦʣʟʚʘʡʪʝ ʫʨʘʚʥʝʥʠʝʪʦ ʟʘ ʝʜʥʦʢʨʘʪʝʥ ʨʝʞʠʤ, ʟʘ ʜʘ 

ʦʧʨʝʜʝʣʠʪʝ ʧʲʨʚʠʷ ʧʝʨʠʦʜ ʥʘ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. 

 

ɹʨʦʷʯʝʥ ʨʝʞʠʤ 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʧʨʝʭʦʜʠʪʝ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ 

TxIN. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ ʘʢʪʠʚʥʠʷ 

ʬʨʦʥʪ ʥʘ ʚʭʦʜʥʠʷ ʩʠʛʥʘʣ, ʧʦ ʢʦʡʪʦ ʩʪʘʚʘ ʙʨʦʝʥʝʪʦ (ʧʘʜʘʱ 

ʠʣʠ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ). ɺ ʙʨʦʷʯʝʥ ʨʝʞʠʤ ʚʭʦʜʥʠʷʪ ʜʝʣʠʪʝʣ ʝ 

ʟʘʙʨʘʥʝʥ. 

 

 

 

 

ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʩʲʭʨʘʥʝʥʘ ʚ 

ʨʝʛʠʩʪʨʠʪʝ TxRH ʠ TxRL, ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, 

ʪʘʡʤʝʨʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h ʠ ʙʨʦʝʥʝʪʦ 

ʧʨʦʜʲʣʞʘʚʘ. ɸʢʦ ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ TxOUT  ʝ ʨʘʟʨʝʰʝʥ, 

ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ ʩʝ ʧʨʝʚʢʣʶʯʚʘ (ʦʪ ʥʠʩʢʦ ʚʲʚ ʚʠʩʦʢʦ ʠʣʠ 

ʦʙʨʘʪʥʦ) ʧʨʠ ʧʨʝʟʘʨʝʞʜʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʚ 0001h. ɹʠʪ TPOL 

ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʙʨʦʷʯʝʥ ʨʝʞʠʤ: 

  

ʏʝʩʪʦʪʘʪʘ ʥʘ ʚʭʦʜʥʠʷ ʩʠʛʥʘʣ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʤʘʢʩʠʤʫʤ ı 

ʦʪ ʯʝʩʪʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 
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1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʝʥ ʨʝʞʠʤ; 

 

-  ʀʟʙʝʨʝʪʝ ʘʢʪʠʚʥʠʷ ʚʭʦʜʝʥ ʬʨʦʥʪ (ʧʘʜʘʱ ʠʣʠ 

ʥʘʨʘʩʪʚʘʱ). ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ ʟʘʜʘʚʘ ʩʲʱʦ ʠ ʥʘʯʘʣʥʦʪʦ 

ʥʠʚʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ (ʘʢʦ ʝ ʨʘʟʨʝʰʝʥ). 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 

ʨʝʛʠʩʪʨʠ TxH ʠ TxL. ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ ʠʤʘ ʝʬʝʢʪ ʩʘʤʦ ʧʨʠ 

ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʉʣʝʜ ʧʲʨʚʦʪʦ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʙʨʦʝʥʝʪʦ ʚʠʥʘʛʠ ʟʘʧʦʯʚʘ ʦʪ 0001h. 

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. 

 

4. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

5. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ 
ʚʭʦʜ. 

 

6. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ 

ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ. 

 

7. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ɹʨʦʷʪ ʥʘ ʘʢʪʠʚʥʠʪʝ ʬʨʦʥʪʦʚʝ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ ʤʦʞʝ ʜʘ ʩʝ 

ʦʧʨʝʜʝʣʠ ʦʪ ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 
ʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʊʝʢʫʱʘN -=  
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ʂʦʤʧʘʨʘʪʦʨʝʥ ʙʨʦʷʯʝʥ ʨʝʞʠʤ 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʧʨʝʭʦʜʠʪʝ ʦʪ ʢʦʤʧʘʨʘʪʦʨʥʠʷ 

ʠʟʭʦʜ. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ ʊxCTL1 ʦʧʨʝʜʝʣʷ ʜʘʣʠ 

ʙʨʦʝʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʥʘʨʘʩʪʚʘʱʠʷ ʠʣʠ ʧʘʜʘʱʠʷ ʬʨʦʥʪ 

ʥʘ ʢʦʤʧʘʨʘʪʦʨʥʠʷ ʩʠʛʥʘʣ. ɺ ʢʦʤʧʘʨʘʪʦʨʝʥ ʙʨʦʷʯʝʥ ʨʝʞʠʤ 

ʚʭʦʜʥʠʷʪ ʜʝʣʠʪʝʣ ʝ ʟʘʙʨʘʥʝʥ. 

 

 

 

 

ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʩʲʭʨʘʥʝʥʘ ʚ 

ʨʝʛʠʩʪʨʠʪʝ TxRH ʠ TxRL, ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, 

ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h ʠ ʙʨʦʝʥʝʪʦ 

ʧʨʦʜʲʣʞʘʚʘ. ɸʢʦ ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ TxOUT ʝ ʨʘʟʨʝʰʝʥ, 

ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ ʩʝ ʧʨʝʚʢʣʶʯʚʘ (ʦʪ ʥʠʩʢʦ ʚʲʚ ʚʠʩʦʢʦ ʠʣʠ 

ʦʙʨʘʪʥʦ) ʧʨʠ ʧʨʝʟʘʨʝʞʜʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʚ 0001h. ɹʠʪ TPOL 

ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʢʦʤʧʘʨʘʪʦʨʝʥ ʙʨʦʷʯʝʥ ʨʝʞʠʤ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʢʦʤʧʘʨʘʪʦʨʝʥ ʙʨʦʷʯʝʥ 

ʨʝʞʠʤ; 

 

-  ʀʟʙʝʨʝʪʝ ʘʢʪʠʚʥʠʷ ʚʭʦʜʝʥ ʬʨʦʥʪ ʥʘ ʢʦʤʧʘʨʘʪʦʨʥʠʷ 

ʩʠʛʥʘʣ (ʧʘʜʘʱ ʠʣʠ ʥʘʨʘʩʪʚʘʱ). ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ ʟʘʜʘʚʘ 

ʩʲʱʦ ʠ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ (ʘʢʦ ʝ 

ʨʘʟʨʝʰʝʥ). 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 

  

ʏʝʩʪʦʪʘʪʘ ʥʘ ʢʦʤʧʘʨʘʪʦʨʥʠʷ ʩʠʛʥʘʣ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʤʘʢʩʠʤʫʤ ı ʦʪ ʯʝʩʪʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 
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ʨʝʛʠʩʪʨʠ TxH ʠ TxL. ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ ʠʤʘ ʝʬʝʢʪ ʩʘʤʦ ʧʨʠ 

ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʉʣʝʜ ʧʲʨʚʦʪʦ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʙʨʦʝʥʝʪʦ ʚʠʥʘʛʠ ʟʘʧʦʯʚʘ ʦʪ 

0001h. 

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. 

 

4. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ 

ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ. 

 

6. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ɹʨʦʷʪ ʥʘ ʘʢʪʠʚʥʠʪʝ ʬʨʦʥʪʦʚʝ ʦʪ ʢʦʤʧʘʨʘʪʦʨʥʠʷ ʠʟʭʦʜ ʤʦʞʝ 

ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 
ʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʊʝʢʫʱʘN -=  

 

ɽʜʥʦʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʰʠʨʦʯʠʥʥʦ-ʤʦʜʫʣʠʨʘʥʠ 

ʠʤʧʫʣʩʠ (PWM ï Pulse-Width Modulation) ʥʘ ʪʘʡʤʝʨʥʠʷ 

ʠʟʭʦʜ TxOUT. ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ 

ʩʠʛʥʘʣ. ʊʘʡʤʝʨʲʪ ʧʲʨʚʦ ʙʨʦʠ ʜʦ 16-ʙʠʪʦʚʘʪʘ ʰʠʨʦʯʠʥʥʘ 

ʩʪʦʡʥʦʩʪ ʩʲʭʨʘʥʝʥʘ ʚ 8-ʙʠʪʦʚʠʪʝ ʨʝʛʠʩʪʨʠ ʊxPWMH ʠ 

TxPWML. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʜʦʩʪʠʛʥʝ ʪʘʟʠ ʩʪʦʡʥʦʩʪ, 

ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ ʧʨʝʚʢʣʶʯʚʘ (ʦʪ ʥʠʩʢʦ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ 

ʠʣʠ ʦʙʨʘʪʥʦ). ʊʘʡʤʝʨʲʪ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʨʦʠ, ʜʦʢʘʪʦ 

ʜʦʩʪʠʛʥʝ ʤʘʢʩʠʤʘʣʥʘʪʘ 16-ʙʠʪʦʚʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ 8- 

ʙʠʪʦʚʠʪʝ ʨʝʛʠʩʪʨʠ TxRH ʠ TxRL. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ 

ʩʪʦʡʥʦʩʪ ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, ʪʘʡʤʝʨʥʠʪʝ 

ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʦʪʥʦʚʦ ʠ ʧʨʦʮʝʩʲʪ ʩʝ ʧʦʚʪʘʨʷ ʦʪʥʘʯʘʣʦ. ɹʠʪ 

TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ 
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ʠʟʚʦʜʘ TxOUT. 

 

ɸʢʦ TPOL = 0, ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ ʝ ʥʠʩʢʦ ʠ ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ, ʢʦʛʘʪʦ TxH:TxL == 

TxPWMH:TxPWML. ʂʦʛʘʪʦ TxH:TxL == TxRH:TxRL, 

ʠʟʭʦʜʲʪ ʦʪʥʦʚʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ ʥʠʚʦ. 

 

ɸʢʦ TPOL = 1, ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʚʦʜʘ ʝ ʚʠʩʦʢʦ ʠ ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ, ʢʦʛʘʪʦ TxH:TxL == 

TxPWMH:TxPWML. ʂʦʛʘʪʦ TxH:TxL == TxRH:TxRL, 

ʠʟʭʦʜʲʪ ʦʪʥʦʚʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ. 

 

ʇʝʨʠʦʜʲʪ TPWM ʥʘ ʠʟʭʦʜʥʠʷ ʩʠʛʥʘʣ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ TxRH:TxRL. ʇʦ-ʛʦʣʷʤʘ 

ʩʪʦʡʥʦʩʪ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʦ-ʛʦʣʷʤ ʧʝʨʠʦʜ.  

 

ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʟʘʧʲʣʚʘʥʝ k = tH/TPWM ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʩʪʦʡʥʦʩʪʪʘ ʚ ʨʝʛʠʩʪʨʠʪʝ TxPWMH:TxPWML.  

 

ʇʨʠ TPOL = 1 ʧʦ-ʛʦʣʷʤʘ ʩʪʦʡʥʦʩʪ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʦ-ʛʦʣʷʤ 

ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʟʘʧʲʣʚʘʥʝ. ʂʦʛʘʪʦ TxPWMH:TxPWML = 

0001h, k = 0. ʂʦʛʘʪʦ TxPWMH:TxPWML = TxRH:TxRL, k = 

1. 

 

ʇʨʠ TPOL = 0 ʧʦ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʦ-ʛʦʣʷʤ 

ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʟʘʧʲʣʚʘʥʝ. ʂʦʛʘʪʦ TxPWMH:TxPWML = 

0001h, k = 1. ʂʦʛʘʪʦ TxPWMH:TxPWML = TxRH:TxRL, k = 

0. 

 

ʌʠʛ.224 ʠʣʶʩʪʨʠʨʘ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩ. 
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ʌʠʛ. 224 ɽʜʥʦʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 
 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʝʜʥʦʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʝʜʥʦʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʥʘʯʘʣʥʘʪʘ ʥʠʚʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ 

TxOUT. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 

ʨʝʛʠʩʪʨʠ TxH ʠ TxL (ʦʙʠʢʥʦʚʝʥʦ 0001h). ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ 

ʠʤʘ ʝʬʝʢʪ ʩʘʤʦ ʧʨʠ ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʉʣʝʜ 

ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʙʨʦʝʥʝʪʦ ʚʠʥʘʛʠ ʟʘʧʦʯʚʘ 

ʦʪ 0001h. 

 

TxRH:TxRL 

TPOL = 0 

TxH:TxL 

 

TxOUT 

TxOUT 

TPOL = 1 

tH 

TPWM 

tH 

TPWM 

0001h 

TxPWMH:TxPWML 
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3. ɿʘʧʠʰʝʪʝ ʰʠʨʦʯʠʥʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ TxPWMH 

ʠ TxPWML. 

 

4. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. ʊʘʟʠ ʩʪʦʡʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 

ʰʠʨʦʯʠʥʥʘʪʘ ʩʪʦʡʥʦʩʪ. 

 

5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

6. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ 

ʠʟʭʦʜ. 

 

7. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ʇʝʨʠʦʜʲʪ ʥʘ PWM ʩʠʛʥʘʣʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʩʣʝʜʥʦʪʦ 

ʫʨʘʚʥʝʥʠʝ: 

 

)(

*
)(

Hzʊʘʢʪʉʠʩʪʝʤʝʥ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʄʘʢʩʠʤʘʣʥʘ
sTPWM =  

 

ɸʢʦ TPOL = 0, ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʟʘʧʲʣʚʘʥʝ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 

100*1(%) öö
÷

õ
ææ
ç

å
-=

ʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʄʘʢʩʠʤʘʣʥʘ

ʉʪʦʡʥʦʩʪʐʠʨʦʯʠʥʥʘ
ʢ  

 

ɸʢʦ TPOL = 1, ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʟʘʧʲʣʚʘʥʝ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 

100*(%)
ʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʄʘʢʩʠʤʘʣʥʘ

ʉʪʦʡʥʦʩʪʐʠʨʦʯʠʥʥʘ
k =  
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ɼʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 

 

ʊʦʟʠ ʨʝʞʠʤ ʝ ʢʘʪʦ ʧʨʝʜʭʦʜʥʠʷ ʩ ʪʘʟʠ ʨʘʟʣʠʢʘ, ʯʝ ʪʘʡʤʝʨʲʪ 

ʛʝʥʝʨʠʨʘ ʜʚʘ ʰʠʨʦʯʠʥʥʦ-ʠʤʧʫʣʩʥʠ ʩʠʛʥʘʣʘ, ʝʜʠʥ ʥʦʨʤʘʣʝʥ 

ʩʠʛʥʘʣ ʥʘ ʠʟʭʦʜ TxOUT ʠ ʚʪʦʨʠ ʠʥʚʝʨʪʠʨʘʥ ʩʠʛʥʘʣ ʥʘ ʠʟʭʦʜ 

TxOUT  . ʄʝʞʜʫ ʜʚʘʪʘ ʩʠʛʥʘʣʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥʦ ʠ 

ʢʦʥʬʠʛʫʨʠʨʫʝʤʦ ʜʝʬʘʟʠʨʘʥʝ tOFFSET (ʦʪ 0 ʜʦ 128 ʪʘʢʪʘ ʥʘ 

ʩʠʩʪʝʤʥʠʷ ʪʘʢʪʦʚ ʩʠʛʥʘʣ). 

 

ʌʠʛ.225 ʠʣʶʩʪʨʠʨʘ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩ ʧʨʠ TPOL = 0. 

 

 
 

ʌʠʛ. 225 ɼʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 
 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʜʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʜʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ; 

TxRH:TxRL 

TPOL = 0 

TxH:TxL 

 

TxOUT 

TxOUT   

tH 

TPWM 

tOFFSET 

0001h 

tL 

TxPWMH:TxPWML 
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-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʥʘʯʘʣʥʦʪʘ ʥʠʚʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ 

TxOUT. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 

ʨʝʛʠʩʪʨʠ TxH ʠ TxL (ʦʙʠʢʥʦʚʝʥʦ 0001h). ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ 

ʠʤʘ ʝʬʝʢʪ ʩʘʤʦ ʧʨʠ ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʉʣʝʜ 

ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʙʨʦʝʥʝʪʦ ʚʠʥʘʛʠ ʟʘʧʦʯʚʘ 

ʦʪ 0001h. 

 

3. ɿʘʧʠʰʝʪʝ ʰʠʨʦʯʠʥʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ TxPWMH 
ʠ TxPWML. 

 

4. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʜʝʬʘʟʠʨʘʥʝʪʦ ʤʝʞʜʫ ʜʚʘʪʘ ʪʘʡʤʝʨʥʠ 
ʠʟʭʦʜʘ. ɼʝʬʘʟʠʨʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʤʘʣʢʦ ʦʪ tH ʠ tL. 

 

5. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. ʊʘʟʠ ʩʪʦʡʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 

ʰʠʨʦʯʠʥʥʘʪʘ ʩʪʦʡʥʦʩʪ. 

 

6. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

7. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ 
ʠʟʭʦʜ. 

 

8. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ʈʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ (capture mode) 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʧʨʠ ʧʦʷʚʘʪʘ ʥʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ (ʥʘʨʘʩʪʚʘʱ ʠʣʠ 

ʧʘʜʘʱ) ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ TxIN, ʪʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ 

ʚ ʨʝʛʠʩʪʨʠʪʝ TxH:TxL ʩʝ ʢʦʧʠʨʘ (ʧʨʠʭʚʘʱʘ) ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxPWMH:TxPWML. ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʩʣʫʞʠ ʟʘ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ ʪʘʡʤʝʨʘ. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 
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ʦʧʨʝʜʝʣʷ ʧʦ ʢʦʡ ʬʨʦʥʪ (ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ) ʥʘ ʪʘʡʤʝʨʥʠʷ 

ʚʭʦʜ ʜʘ ʩʪʘʚʘ ʧʨʠʭʚʘʱʘʥʝʪʦ ʥʘ ʪʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ 

ʥʘ ʪʘʡʤʝʨʘ. ʇʨʠ ʧʦʷʚʘʪʘ ʥʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʪʘʡʤʝʨʥʠ̫  

ʚʭʦʜ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ ʠ ʪʘʡʤʝʨʲʪ ʧʨʦʜʲʣʞʘʚʘ ʜʘ 

ʙʨʦʠ. ʌʣʘʛ INTCAP ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʩʝ ʚʜʠʛʘ, ʟʘ ʜʘ 

ʫʢʘʞʝ, ʯʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ, ʘ 

ʥe ʦʪ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. 

 

ʊʘʡʤʝʨʲʪ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʨʦʠ, ʜʦʢʘʪʦ ʩʪʠʛʥʝ ʙʨʦʷʯʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ TxRH:TxRL. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ 

ʩʪʦʡʥʦʩʪ, ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, ʙʨʦʷʯʥʠʪʝ 

ʨʝʛʠʩʪʨʠ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h1 ʠ ʙʨʦʝʥʝʪʦ ʩʝ ʚʲʟʦʙʥʦʚʷʚʘ. 

ʌʣʘʛ INTCAP ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʩʝ ʥʫʣʠʨʘ, ʟʘ ʜʘ ʫʢʘʞʝ, ʯʝ 

ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʧʦʨʘʜʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʘ ʥʝ ʧʦʨʘʜʠ 

ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ. 
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ɺ ʦʨʠʛʠʥʘʣʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʝ ʦʧʠʩʘʥʦ, ʯʝ ʧʨʠ ʪʘʟʠ 

ʩʠʪʫʘʮʠʷ ʪʘʡʤʝʨʲʪ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʨʦʠ, ʥʦ ʧʦ-ʚʝʨʦʷʪʥʦ ʝ ʧʨʦʧʫʩʥʘʪʦ 

ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʧʨʝʜʠ ʪʦʚʘ ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ 

ʩ 0001h. 

_____________________________________________________________ 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʨʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʨʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʀʟʙʝʨʝʪʝ ʘʢʪʠʚʥʠʷ ʬʨʦʥʪ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ. 
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2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ  ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL (ʦʙʠʢʥʦʚʝʥʦ 0001h). 

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. 

 

4. ɿʘʧʠʰʝʪʝ 0000h  ʚ ʨʝʛʠʩʪʨʠʪʝ TxPWMH:TxPWML. 

ʅʫʣʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʧʦʟʚʦʣʷʚʘ ʥʘ ʩʦʬʪʫʝʨʘ ʜʘ 

ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʛʝʥʝʨʠʨʘʥʦ ʦʪ 

ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ ʠʣʠ ʦʪ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ɸʢʦ 

ʩʪʦʡʥʦʩʪʪʘ ʚ TxPWMH:TxPWML ʝ ʚʩʝ ʦʱʝ ʥʫʣʘ, ʟʥʘʯʠ 

ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʦʪ ʧʨʝʧʲʣʚʘʥʝ. 

 

5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʠ 

ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ ʠ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ɸʢʦ ʝ 

ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʪʘʡʤʝʨʘ ʜʘ ʛʝʥʝʨʠʨʘ 

ʧʨʝʢʲʩʚʘʥʝ ʩʘʤʦ ʧʨʠ ʧʨʠʭʚʘʱʘʥʝ ʠʣʠ ʩʘʤʦ ʧʨʠ 

ʧʨʝʧʲʣʚʘʥʝ ʯʨʝʟ ʙʠʪ TICONFIG ʚ ʨʝʛʠʩʪʲʨ TxCTL1. 

 

6. Kʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ 
ʚʭʦʜ. 

 

7. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ɺʨʝʤʝʪʦ ʦʪ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʜʦ ʧʦʷʚʘʪʘ ʧʨʠʭʚʘʱʘʱʦ 

ʩʲʙʠʪʠʝ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ ʫʨʘʚʥʝʥʠʝʪʦ: 

 

)(

*)(
)(

Hzʪʘʢʪʦʚʘʏʝʩʪʦʉʠʩʪʝʤʥʘʊʘ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʇʨʠʭʚʘʥʘʪʘ
sTCAPTURE

-
=

 

ʈʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ ʩ ʨʝʩʪʘʨʪʠʨʘʥʝ 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʧʨʠ ʧʦʷʚʘʪʘ ʥʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ (ʥʘʨʘʩʪʚʘʱ ʠʣʠ 

ʧʘʜʘʱ) ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ TxIN, ʪʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ 

ʚ ʨʝʛʠʩʪʨʠʪʝ TxH:TxL ʩʝ ʢʦʧʠʨʘ (ʧʨʠʭʚʘʱʘ) ʚ ʨʝʛʠʩʪʨʠʪʝ 
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TxPWMH:TxPWML. ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʩʣʫʞʠ ʟʘ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ ʪʘʡʤʝʨʘ. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 

ʦʧʨʝʜʝʣʷ ʧʦ ʢʦʡ ʬʨʦʥʪ (ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ) ʥʘ ʪʘʡʤʝʨʥʠʷ 

ʚʭʦʜ ʜʘ ʩʪʘʚʘ ʧʨʠʭʚʘʱʘʥʝʪʦ ʥʘ ʪʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ 

ʥʘ ʪʘʡʤʝʨʘ. 

 

ʇʨʠ ʧʦʷʚʘʪʘ ʥʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʪʘʡʤʝʨʥʷ ʚʭʦʜ, ʩʝ ʛʝʥʝʨʠʨʘ 

ʧʨʝʢʲʩʚʘʥʝ ʠ ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL ʩʝ  ʧʨʝʟʘʨʝʞʜʘʪ ʩ 

0001h ʠ ʙʨʦʝʥʝʪʦ ʩʝ ʚʲʟʦʙʥʦʚʷʚʘ. ʌʣʘʛ INTCAP ʚ ʨʝʛʠʩʪʲʨ 

TxCTL1 ʩʝ ʚʜʠʛʘ, ʟʘ ʜʘ ʫʢʘʞʝ, ʯʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ 

ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ. 

 

ɸʢʦ ʥʝ ʚʲʟʥʠʢʥʝ ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ, ʪʘʡʤʝʨʲʪ 

ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʨʦʠ, ʜʦʢʘʪʦ ʩʪʠʛʥʝ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ 

ʨʝʛʠʩʪʨʠʪʝ TxRH:TxRL. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ ʩʪʦʡʥʦʩʪ, 

ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ ʠ ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ  

ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h ʠ ʙʨʦʝʥʝʪʦ ʩʝ ʚʲʟʦʙʥʦʚʷʚʘ. ʌʣʘʛ 

INTCAP ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʩʝ ʥʫʣʠʨʘ, ʟʘ ʜʘ ʫʢʘʞʝ, ʯʝ 

ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʧʦʨʘʜʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʨʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ ʩ ʨʝʩʪʘʨʪʠʨʘʥʝ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʨʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ ʩ 
ʨʝʩʪʘʨʪʠʨʘʥʝ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʀʟʙʝʨʝʪʝ ʘʢʪʠʚʥʠʷ ʬʨʦʥʪ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
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ʨʝʛʠʩʪʨʠ TxH ʠ TxL (ʦʙʠʢʥʦʚʝʥʦ 0001h).  

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. 

 

4. ɿʘʧʠʰʝʪʝ 0000h ʚ ʨʝʛʠʩʪʨʠʪʝ TxPWMH:TxPWML. 

ʅʫʣʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʧʦʟʚʦʣʷʚʘ ʥʘ ʩʦʬʪʫʝʨʘ ʜʘ 

ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʛʝʥʝʨʠʨʘʥʦ ʦʪ 

ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ ʠʣʠ ʦʪ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ɸʢʦ 

ʩʪʦʡʥʦʩʪʪʘ ʚ TxPWMH:TxPWML ʝ ʚʩʝ ʦʱʝ ʥʫʣʘ, ʟʥʘʯʠ 

ʧʨʝʢʲʩʚʘʥʝʪʦ ʝ ʦʪ ʧʨʝʧʲʣʚʘʥʝ. 

 

5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʨʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʠ 

ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ ʠ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ɸʢʦ ʝ 

ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʪʘʡʤʝʨʘ ʜʘ ʛʝʥʝʨʠʨʘ 

ʧʨʝʢʲʩʚʘʥʝ ʩʘʤʦ ʧʨʠ ʧʨʠʭʚʘʱʘʥʝ ʠʣʠ ʩʘʤʦ ʧʨʠ 

ʧʨʝʧʲʣʚʘʥʝ ʯʨʝʟ ʙʠʪ TICONFIG ʚ ʨʝʛʠʩʪʲʨ TxCTL1. 

 

6. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ 

ʚʭʦʜ. 

 

7. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ɺʨʝʤʝʪʦ ʦʪ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʜʦ ʧʦʷʚʘʪʘ ʧʨʠʭʚʘʱʘʱʦ 

ʩʲʙʠʪʠʝ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ ʫʨʘʚʥʝʥʠʝʪʦ: 

 

)(

*)(
)(

Hzʪʘʢʪʦʚʘʏʝʩʪʦʉʠʩʪʝʤʥʘʊʘ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʇʨʠʭʚʘʥʘʪʘ
sTCAPTURE

-
=

 

ʈʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ (compare mode) 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʜʦ 16-ʙʠʪʦʚʘʪʘ ʩʪʦʡʥʦʩʪ 

ʩʲʭʨʘʥʝʥʘ ʚ ʨʝʛʠʩʪʨʠʪʝ TxRH:TxRL (ʠʟʚʲʨʰʚʘ ʩʝ ʩʨʘʚʥʝʥʠʝ 

ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʚ ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL ʩ ʙʨʦʷʯʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ TxRH:TxRL). ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ 
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ʩʠʛʥʘʣ ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ ʪʘʡʤʝʨʘ. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʜʦ 

ʪʘʟʠ ʩʪʦʡʥʦʩʪ, ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ ʠ ʙʨʦʝʥʝʪʦ 

ʧʨʦʜʲʣʞʘʚʘ (ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL ʥʝ ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ 

ʩ 0001h). ɼʦʧʲʣʥʠʪʝʣʥʦ, ʥʠʚʦʪʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ TxOUT 

(ʘʢʦ ʝ ʨʘʟʨʝʰʝʥ) ʩʝ ʧʨʝʚʢʣʶʯʚʘ (ʦʪ ʥʠʩʢʦ ʚʲʚ ʚʠʩʦʢʦ ʠʣʠ 

ʦʙʨʘʪʥʦ). ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ ʥʘʯʘʣʥʦʪʦ 

ʥʠʚʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ. 

 

ɸʢʦ ʪʘʡʤʝʨʲʪ ʜʦʩʪʠʛʥʝ ʩʪʦʡʥʦʩʪ FFFFh, ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ 

ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0000h ʠ ʙʨʦʝʥʝʪʦ ʧʨʦʜʲʣʞʘʚʘ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʨʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 

ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʨʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʀʟʙʝʨʝʪʝ ʥʘʯʘʣʥʦ ʥʠʚʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʠʟʭʦʜ. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 

ʨʝʛʠʩʪʨʠ TxH ʠ TxL.  

 

3. ɿʘʧʠʰʝʪʝ ʩʨʘʚʥʷʚʘʱʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. 

 

4. ʈʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. 

 

5. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ 
ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ. 
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6. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

ɺʨʝʤʝʪʦ ʦʪ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʜʦ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʩʨʘʚʥʝʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ ʫʨʘʚʥʝʥʠʝʪʦ: 

 

)(

*)(
)(

Hzʪʘʢʪʦʚʘʏʝʩʪʦʉʠʩʪʝʤʥʘʊʘ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʉʨʘʚʥʷʚʘʱʘ
sTCOMPARE

-
=

 

ʈʝʞʠʤ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥʦ ʙʨʦʝʥʝ (gated mode) 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʘʢʪʠʚʝʥ ʩʠʛʥʘʣ (ʥʠʩʢʦ ʠʣʠ ʚʠʩʦʢʦ ʥʠʚʦ) ʥʘ 

ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ TxIN ʩʣʫʞʠ ʢʘʪʦ ʨʘʟʨʝʰʘʚʘʱ ʩʠʛʥʘʣ ʟʘ 

ʪʘʡʤʝʨʘ, ʪ.ʝ. . ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʩʘʤʦ ʢʦʛʘʪʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ 

ʠʤʘ ʚʘʣʠʜʝʥ ʨʘʟʨʝʰʘʚʘʱ ʩʠʛʥʘʣ. ɹʠʪ TPOL ʚ ʨʝʛʠʩʪʲʨ 

TxCTL1 ʦʧʨʝʜʝʣʷ ʘʢʪʠʚʥʦʪʦ ʥʠʚʦ ʥʘ ʨʘʟʨʝʰʘʚʘʱʠʷ ʩʠʛʥʘʣ. 

ʇʨʠ ʜʝʘʢʪʠʚʠʨʘʥʝ ʥʘ ʨʘʟʨʝʰʘʚʘʱʠʷ ʩʠʛʥʘʣ ʩʝ ʛʝʥʝʨʠʨʘ 

ʧʨʝʢʲʩʚʘʥʝ. ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ 

ʩʠʛʥʘʣ ʥʘ ʪʘʡʤʝʨʘ 

 

ʊʘʡʤʝʨʲʪ ʙʨʦʠ ʜʦ 16-ʙʠʪʦʚʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ 

ʨʝʛʠʩʪʨʠʪʝ TxRH:TxRL. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ ʩʪʦʡʥʦʩʪ 

ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL 

ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h ʠ ʙʨʦʝʥʝʪʦ ʩʝ ʚʲʟʦʙʥʦʚʷʚʘ (ʘʢʦ 

ʨʘʟʨʝʰʘʚʘʱʠʷʪ ʩʠʛʥʘʣ ʝ ʚʩʝ ʦʱʝ ʘʢʪʠʚʝʥ). ɼʦʧʲʣʥʠʪʝʣʥʦ, 

ʘʢʦ ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʝ ʨʘʟʨʝʰʝʥ, ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜʘ ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ (ʦʪ ʚʠʩʦʢʦ ʚ ʥʠʩʢʦ ʠʣʠ ʦʙʨʘʪʥʦ) ʧʨʠ 

ʧʨʝʟʘʨʝʞʜʘʥʝ ʥʘ ʪʘʡʤʝʨʘ.  

 

ɿʘ ʜʘ ʦʧʨʝʜʝʣʠʪʝ ʧʨʠʯʠʥʘʪʘ ʟʘ ʧʨʝʢʲʩʚʘʥʝʪʦ (ʜʘʣʠ ʠʜʚʘ ʦʪ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʠʣʠ ʜʝʘʢʪʠʚʠʨʘʥʝ ʥʘ ʨʘʟʨʝʰʘʚʘʱʠʷ 

ʩʠʛʥʘʣ), ʧʨʦʯʝʪʝʪʝ ʥʠʚʦʪʦ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ TxIN ʠ ʛʦ 

ʩʨʘʚʥʝʪʝ ʩʲʩ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʙʠʪ TPOL.  

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʨʝʞʠʤ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥʦ ʙʨʦʝʥʝ: 
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1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʢʦʥʪʨʦʣʠʨʘʥ ʨʝʞʠʤ ʥʘ 

ʙʨʦʝʥʝ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ  ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL. ʊʘʟʠ ʥʘʩʪʨʦʡʢʘ ʠʤʘ ʝʬʝʢʪ ʩʘʤʦ ʜʦ 

ʧʲʨʚʦʪʦ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʉʣʝʜ ʧʲʨʚʦʪʦ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʙʨʦʝʥʝʪʦ ʚʠʥʘʛʠ ʟʘʧʦʯʚʘ ʦʪ 

0001h. 

 

3. ɿʘʧʠʰʝʪʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 

TxRH ʠ TxRL. 

 

4. ʈʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ 

ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʠ ʜʝʘʢʪʠʚʠʨʘʥʝ ʥʘ 

ʨʘʟʨʝʰʘʚʘʱʠʷ ʩʠʛʥʘʣ ʠ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ɺʠʝ 

ʤʦʞʝ ʜʘ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʩʘʤʦ 

ʧʨʠ ʜʝʘʢʪʠʚʠʨʘʥʝ ʥʘ ʨʘʟʨʝʰʘʚʘʱʠʷ ʩʠʛʥʘʣ ʠʣʠ ʩʘʤʦ ʧʨʠ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʯʨʝʟ ʙʠʪ TICONFIG ʚ ʨʝʛʠʩʪʲʨ 

TxCTL1. 

 

5. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʢʘʪʦ ʪʘʡʤʝʨʝʥ ʚʭʦʜ. 

 

6. ɸʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ 
ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ ʠʟʭʦʜ. 

 

7. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

8. ɸʢʪʠʚʠʨʘʡʪʝ ʨʘʟʨʝʰʘʚʘʱʠʷ ʩʠʛʥʘʣ, ʟʘ ʜʘ ʩʪʘʨʪʠʨʘʪʝ 
ʙʨʦʝʥʝʪʦ. 
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ʈʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ/ʩʨʘʚʥʝʥʠʝ 

 

ɺ ʪʦʟʠ ʨʝʞʠʤ ʪʘʡʤʝʨʲʪ ʟʘʧʦʯʚʘ ʜʘ ʙʨʦʠ ʧʦ ʧʲʨʚʠʷ ʘʢʪʠʚʝʥ 

ʬʨʦʥʪ (ʥʘʨʘʩʪʚʘʱ ʠʣʠ ʧʘʜʘʱ) ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ TxIN. ɹʠʪ 

TPOL ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʦʧʨʝʜʝʣʷ ʘʢʪʠʚʥʠʷ ʬʨʦʥʪ. 

ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʩʣʫʞʠ ʟʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʥʘ 

ʪʘʡʤʝʨʘ. 

 

ʇʨʠ ʚʩʝʢʠ ʩʣʝʜʚʘʱ ʘʢʪʠʚʝʥ ʬʨʦʥ ʥʘ ʚʭʦʜʘ ʪʝʢʫʱʘʪʘ 

ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʩʝ ʢʦʧʠʨʘ (ʧʨʠʭʚʘʱʘ) ʚ 

ʨʝʛʠʩʪʨʠʪʝ TxPWMH:TxPWML, ʛʝʥʝʨʠʨʘ ʩʝ ʧʨʝʢʲʩʚʘʥʝ, 

ʙʨʦʷʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʚ 0001h ʠ 

ʙʨʦʝʥʝʪʦ ʧʨʦʜʲʣʞʘʚʘ. ʌʣʘʛ INTCAP ʚ ʨʝʛʠʩʪʲʨ TxCTL1 ʩʝ 

ʚʜʠʛʘ, ʟʘ ʜʘ ʫʢʘʞʝ, ʯʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ 

ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ. 
 

ɸʢʦ ʥʝ ʚʲʟʥʠʢʥʝ ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ (ʥʷʤʘ ʘʢʪʠʚʝʥ ʬʨʦʥʪ 

ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ), ʪʘʡʤʝʨʲʪ ʙʨʦʠ ʜʦ 16-ʙʠʪʦʚʘʪʘ 

ʩʨʘʚʥʷʚʘʱʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ TxRH:TxRL. ʇʨʠ 

ʜʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ ʩʪʦʡʥʦʩʪ ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ, 

ʙʨʦ̫ʯʥʠʪʝ ʨʝʛʠʩʪʨʠ TxH:TxL ʩʝ ʧʨʝʟʘʨʝʞʜʘʪ ʩ 0001h ʠ 

ʙʨʦʝʥʝʪʦ ʩʝ ʚʲʟʦʙʥʦʚʷʚʘ. ʌʣʘʛ INTCAP ʚ ʨʝʛʠʩʪʲʨ TxCTL1 

ʩʝ ʥʫʣʠʨʘ, ʟʘ ʜʘ ʫʢʘʞʝ, ʯʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʥʝ ʩʝ ʜʲʣʞʠ ʥʘ 

ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ. 

 

ʉʣʝʜʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ 

ʨʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ/ʩʨʘʚʥʝʥʠʝ: 

 

1. ɿʘʧʠʰʝʪʝ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ TxCTL0 ʠ TxCTL1 ʟʘ 
ʜʘ: 

 

-  ɿʘʙʨʘʥʠʪʝ ʪʘʡʤʝʨʘ; 

 

-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʪʘʡʤʝʨʘ ʚ ʨʝʞʠʤ ʥʘ 

ʧʨʠʭʚʘʱʘʥʝ/ʩʨʘʚʥʝʥʠʝ; 
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-  ʂʦʥʬʠʛʫʨʠʨʘʪʝ ʚʭʦʜʥʠʷ ʜʝʣʠʪʝʣ; 

 

-  ʀʟʙʝʨʝʪʝ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʪʘʡʤʝʨʥʠʷ ʚʭʦʜ. 

 

2. ɿʘʧʠʰʝʪʝ ʥʘʯʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ ʚ ʙʨʦʷʯʥʠʪʝ 
ʨʝʛʠʩʪʨʠ TxH ʠ TxL (ʦʙʠʢʥʦʚʝʥʦ 0001h).  

 

3. ɿʘʧʠʰʝʪʝ ʩʨʘʚʥʷʚʘʱʘʪʘ ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʨʠʪʝ 
TxRH ʠ TxRL. 

 

4. ʈʘʟʨʝʰʝʪʝ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ. ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ 

ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʠ ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ ʠ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ. ʄʦʞʝ ʜʘ ʢʦʥʬʠʛʫʨʠʨʘʪʝ 

ʧʨʝʢʲʩʚʘʥʝʪʦ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʩʘʤʦ ʧʨʠ ʧʨʠʭʚʘʱʘʱʦ 

ʩʲʙʠʪʠʝ ʠʣʠ ʩʘʤʦ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ, ʯʨʝʟ ʙʠʪ 

TICONFIG ʚ ʨʝʛʠʩʪʲʨ TxCTL1. 

 

5. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʩʲʦʪʚʝʪʥʠʷ ʠʟʚʦʜ ʚ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʝʥ 

ʚʭʦʜ. 

 

6. ʈʘʟʨʝʰʝʪʝ ʪʘʡʤʝʨʘ. 

 

7. ɹʨʦʝʥʝʪʦ ʟʘʧʦʯʚʘ ʧʦ ʧʲʨʚʠʷ ʘʢʪʠʚʝʥ ʬʨʦʥʪ ʥʘ ʪʘʡʤʝʨʥʠʷ 
ʚʭʦʜ ʙʝʟ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ. 

 

ɺʨʝʤʝʪʦ ʦʪ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʪʘʡʤʝʨʘ ʜʦ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʧʨʠʭʚʘʱʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ ʫʨʘʚʥʝʥʠʝʪʦ: 

 

)(

*)(
)(

Hzʪʘʢʪʦʚʘʏʝʩʪʦʉʠʩʪʝʤʥʘʊʘ

ɼʝʣʠʪʝʣʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʅʘʯʘʣʥʘʉʪʦʡʥʦʩʪɹʨʦʷʯʥʘʇʨʠʭʚʘʥʘʪʘ
sTCOMPARE

-
=

 

 

25.11.4 ʏʝʪʝʥʝ ʥʘ ʪʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʥʘ 
ʪʘʡʤʝʨʘ 

 

ʊʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʯʝʪʝʥʘ, ʜʦʢʘʪʦ 
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ʪʘʡʤʝʨʲʪ ʙʨʦʠ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ, ʯʝʪʝʥʝʪʦ ʥʘ 

ʨʝʛʠʩʪʲʨ TxH ʚʦʜʠ ʠ ʜʦ ʢʦʧʠʨʘʥʝ ʥʘ TxL ʚʲʚ ʚʨʝʤʝʥʝʥ 

ʨʝʛʠʩʪʲʨ. ʇʦʩʣʝʜʚʘʱʦ ʯʝʪʝʥʝ ʥʘ TxL, ʚʨʲʱʘ ʩʪʦʡʥʦʩʪʪʘ, 

ʩʲʭʨʘʥʝʥʘ ʚʲʚ ʚʨʝʤʝʥʥʠʷ ʨʝʛʠʩʪʲʨ.  

 

ʊʘʟʠ ʦʧʝʨʘʮʠʷ ʧʦʟʚʦʣʷʚʘ ʪʦʯʥʦ ʠʟʯʠʪʘʥʝ ʥʘ 16 ʙʠʪʦʚʘʪʘ 

ʩʪʦʡʥʦʩʪ ʥʘ ʪʘʡʤʝʨʘ, ʜʦʢʘʪʦ ʝ ʨʘʟʨʝʰʝʥ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ 

ʟʘʙʨʘʥʝʥ, ʯʝʪʝʥʝ ʥʘ TxL ʚʨʲʱʘ ʜʝʡʩʪʚʠʪʝʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ 

ʪʦʟʠ ʨʝʛʠʩʪʲʨ. 

 

 

25.11.5 ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʨʠ TxH (Timer High Byte) ʠ TxL (Timer Low Byte) 

 

ʊʝʟʠ ʨʝʛʠʩʪʨʠ ʩʲʜʲʨʞʘʪ ʪʝʢʫʱʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʪʘʡʤʝʨʘ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ, ʯʝʪʝʥʝ ʥʘ TxH ʚʦʜʠ ʠ 

ʜʦ ʢʦʧʠʨʘʥʝ ʥʘ TxL ʚʲʚ ʚʨʝʤʝʥʝʥ ʨʝʛʠʩʪʲʨ. ʇʦʩʣʝʜʚʘʱʦ 

ʯʝʪʝʥʝ ʥʘ TxL ʚʨʲʱʘ ʩʪʦʡʥʦʩʪʪʘ, ʩʲʭʨʘʥʝʥʘ ʚʲʚ ʚʨʝʤʝʥʥʠʷ 

ʨʝʛʠʩʪʲʨ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʯʝʪʝʥʝ ʥʘ TxL, ʚʨʲʱʘ 

ʜʝʡʩʪʚʠʪʝʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʪʦʟʠ ʨʝʛʠʩʪʲʨ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TH 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F00h, F08h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 ʉʪʘʨʰʠ ʙʘʡʪ ʥʘ 16-ʙʠʪʦʚʠʷ ʙʨʦʷʯ 

 

ʊʘʙʣ. 93 TxH 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TL 
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ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F01h, F09h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 ʄʣʘʜʰʠ ʙʘʡʪ ʥʘ 16-ʙʠʪʦʚʠʷ ʙʨʦʷʯ 

 

ʊʘʙʣ. 94 TxL  

ʈʝʛʠʩʪʨʠ TxRH (Timer Reload High Byte) ʠ TxRL (Timer 

Reload Low Byte) 

 

ʊʝʟʠ ʨʝʛʠʩʪʨʠ ʩʲʜʲʨʞʘʪ ʤʘʢʩʠʤʘʣʥʘʪʘ 16-ʙʠʪʦʚʘ ʙʨʦʷʯʥʘ 

ʩʪʦʡʥʦʩʪ ʜʦ ʢʦʷʪʦ ʙʨʦʠ ʪʘʡʤʝʨʘ. ɿʘʧʠʩ ʚ TxRH  ʚʦʜʠ ʜʦ 

ʟʘʧʠʩ ʚʲʚ ʚʨʝʤʝʥʝʥ ʨʝʛʠʩʪʲʨ. ɿʘʧʠʩ ʚ TxRL ʚʦʜʠ ʠ ʜʦ 

ʢʦʧʠʨʘʥʝ ʥʘ ʚʨʝʤʝʥʥʠʷ ʨʝʛʠʩʪʲʨ ʚ TxRH. ʊʘʟʠ ʦʧʝʨʘʮʠʷ 

ʧʦʟʚʦʣʷʚʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʦʙʥʦʚʷʚʘʥʝ ʥʘ 16-ʙʠʪʦʚʘʪʘ 

ʙʨʦʷʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʪʝʟʠ ʨʝʛʠʩʪʨʠ. ɺ ʨʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ 

ʪʝʟʠ ʨʝʛʠʩʪʨʠ ʩʲʜʲʨʞʘʪ 16-ʙʠʪʦʚʘʪʘ ʩʨʘʚʥʷʚʘʱʘ ʩʪʦʡʥʦʩʪ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TRH 

ʈʝʩʝʪ 1 1 1 1 1 1 1 1 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F02h, F0Ah 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 ʉʪʘʨʰʠ ʙʘʡʪ ʥʘ 16 ʙʠʪʦʚʘʪʘ ʙʨʦʷʯʥʘ/ʩʨʘʚʥʷʚʘʱʘ ʩʪʦʡʥʦʩʪ 

 

ʊʘʙʣ. 95 TxRH 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TRL 

ʈʝʩʝʪ 1 1 1 1 1 1 1 1 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F03h, F0Bh 
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ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 ʄʣʘʜʰʠ ʙʘʡʪ ʥʘ 16 ʙʠʪʦʚʘʪʘ ʙʨʦʷʯʥʘ/ʩʨʘʚʥʷʚʘʱʘ ʩʪʦʡʥʦʩʪ 

 

ʊʘʙʣ. 96 TxRL 

 

ʈʝʛʠʩʪʨʠ TxPWMH (PWM High Byte) ʠ TxPWML (PWM 

Low Byte) 

 

ʊʝʟʠ ʨʝʛʠʩʪʨʠ ʩʲʜʲʨʞʘʪ 16-ʙʠʪʦʚʘʪʘ ʩʪʦʡʥʦʩʪ, ʦʧʨʝʜʝʣʷʱʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʚʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ ʠʤʧʫʣʩʠʪʝ ʚ 

ʝʜʥʦʠʟʭʦʜʝʥ ʠ ʜʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ. ɺ ʨʝʞʠʤ 

ʥʘ ʧʨʠʭʚʘʱʘʥʝ ʠ ʧʨʠʭʚʘʱʘʥʝ/ʩʨʘʚʥʝʥʠʝ ʪʝʟʠ ʨʝʛʠʩʪʨʠ 

ʩʲʜʲʨʞʘʪ ʧʨʠʭʚʘʥʘʪʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TPWMH 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F04h, F0Ch 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 

ʉʪʘʨʰʠ ʙʘʡʪ ʥʘ 16-ʙʠʪʦʚaʪʘ ʰʠʨʦʯʠʥʥʘ ʩʪʦʡʥʦʩʪ ʚ PWM 

ʨʝʞʠʤʠ ʠʣʠ ʩʪʘʨʰʠ ʙʘʡʪ ʥʘ ʧʨʠʭʚʘʥʘʪʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ 

ʨʝʞʠʤʠ ʥʘ ʧʨʠʭʚʘʱʘʥʝ. 

 

ʊʘʙʣ. 97 TxPWMH 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TPWML 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F05h, F0Dh 
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ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 

ʄʣʘʜʰʠ ʙʘʡʪ ʥʘ 16-ʙʠʪʦʚaʪʘ ʰʠʨʦʯʠʥʥʘ ʩʪʦʡʥʦʩʪ ʚ PWM 

ʨʝʞʠʤʠ ʠʣʠ ʤʣʘʜʰʠ ʙʘʡʪ ʥʘ ʧʨʠʭʚʘʥʘʪʘʪʘ ʙʨʦʷʯʥʘ ʩʪʦʡʥʦʩʪ ʚ 

ʨʝʞʠʤʠ ʥʘ ʧʨʠʭʚʘʱʘʥʝ. 

 

ʊʘʙʣ. 98 TxPWML 
 

ʈʝʛʠʩʪʲʨ TxCTL0 (Timer 0 Control)  

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TMODEHI TICONFIG  PWMD INCAP 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F06h, F0Eh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 

ʈʘʙʦʪʝʥ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʘ 

ʊʦʟʠ ʙʠʪ ʟʘʝʜʥʦ ʩ ʙʠʪʦʚʝ TMODE[2:0] ʚ ʨʝʛʠʩʪʲʨ TxCTL1 

ʦʧʨʝʜʝʣʷʪ ʨʘʙʦʪʥʠʷ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʘ. 

 

TMODEHI:TMODE[2:0]  ʈʝʞʠʤ 

0000 ɽʜʥʦʢʨʘʪʝʥ 

0001 ʅʝʧʨʝʢʲʩʥʘʪ 

0010 ɹʨʦʷʯʝʥ 

0011 ɽʜʥʦʠʟʭʦʜʝʥ PWM 

0100 ʇʨʠʭʚʘʱʘʥʝ 

0101 ʉʨʘʚʥʝʥʠʝ 

0110 ʂʦʥʪʨʦʣʠʨʘʥʦ ʙʨʦʝʥʝ 

0111 ʇʨʠʭʚʘʱʘʥʝ/ʉʨʘʚʥʝʥʠʝ 

1000 ɼʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 

1001 ʇʨʠʭʚʘʱʘʥʝ ʩ ʨʝʩʪʘʨʪʠʨʘʥʝ 

1010 ʂʦʤʧʘʨʘʪʦʨʝʥ 
 

6-5 

ʂʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ ʦʪ ʪʘʡʤʝʨʘ 

0ʭ ï ʇʨʝʢʲʩʚʘʥʝ ʧʨʠ ʧʨʝʟʘʨʝʞʜʘʥʝ (ʧʨʝʧʲʣʚʘʥʝ), ʩʨʘʚʥʝʥʠʝ ʠ 

        ʧʨʠʭʚʘʱʘʥʝ   

10 ï ʇʨʝʢʲʩʚʘʥʝ ʧʨʠ ʧʨʠʭʚʘʱʘʥʝ/ʜʝʘʢʪʠʚʠʨʘʥʝ 

11 ï ʇʨʝʢʲʩʚʘʥʝ ʧʨʠ ʧʨʝʟʘʨʝʞʜʘʥʝ (ʧʨʝʧʲʣʚʘʥʝ)/ʩʨʘʚʥʝʥʠʝ 
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4 ʈʝʟʝʨʚʠʨʘʥ 

3-1 

ʂʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ tOFFSET 

000 ï 0 ʮʠʢʲʣʘ 

001 ï 2 ʮʠʢʲʣʘ 

010 ï 4 ʮʠʢʲʣʘ 

011 ï 8 ʮʠʢʲʣʘ 

100 ï 16 ʮʠʢʲʣʘ 

101 ï 32 ʮʠʢʲʣʘ 

110 ï 64 ʮʠʢʲʣʘ 

111 ï 128 ʮʠʢʲʣʘ 

0 
ʀʥʜʠʢʘʪʦʨ ʥʘ ʠʟʪʦʯʥʠʢ ʥʘ ʧʨʝʢʲʩʚʘʥʝ 

0 ï ʇʨʝʢʲʩʚʘʥʝʪʦ ʥʝ ʩʝ ʜʲʣʞʠ ʥʘ ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ 

1 ï ʇʨʝʢʲʩʚʘʥʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʧʨʠʭʚʘʱʘʱʦ ʩʲʙʠʪʠʝ 

 

ʊʘʙʣ. 99 TxCTL0  
 

ʈʝʛʠʩʪʲʨ ʊxCTL1 (Timer 1 Control) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ TEN TPOL PRES TMODE 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F07h, F0Fh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ 

0 ï ʊʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ 

1 ï ʊʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ 

6 

ʇʦʣʷʨʥʦʩʪ ʥʘ ʚʭʦʜʘ/ʠʟʭʦʜʘ 

 

ɽʜʥʦʢʨʘʪʝʥ ʨʝʞʠʤ 

 

ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʠʟʚʝʞʜʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʙʠʪ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ, 

ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʧʨʠ ʧʨʝʟʘʨʝʞʜʘʥʝ 

(ʧʨʝʧʲʣʚʘʥʝ) ʥʘ ʪʘʡʤʝʨʘ. 

 

ʅʝʧʨʝʢʲʩʥʘʪ ʨʝʞʠʤ 
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ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʠʟʚʝʞʜʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʙʠʪ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ, 

ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʧʨʠ ʚʩʷʢʦ ʧʨʝʟʘʨʝʞʜʘʥʝ 

(ʧʨʝʧʲʣʚʘʥʝ) ʥʘ ʪʘʡʤʝʨʘ. 

 

ɹʨʦʷʯʝʥ ʨʝʞʠʤ 

 

ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʠʟʚʝʞʜʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʙʠʪ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ, 

ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʧʨʠ ʚʩʷʢʦ ʧʨʝʟʘʨʝʞʜʘʥʝ 

(ʧʨʝʧʲʣʚʘʥʝ) ʥʘ ʪʘʡʤʝʨʘ. 

0 ï ɹʨʦʝʥʝ ʧʦ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ 

1 ï ɹʨʦʝʥʝ ʧʦ ʧʘʜʘʱ ʬʨʦʥʪ 

 

ʂʦʤʧʘʨʘʪʦʨʝʥ ʙʨʦʷʯʝʥ ʨʝʞʠʤ 

 

ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʠʟʚʝʞʜʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʙʠʪ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ, 

ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʧʨʠ ʚʩʷʢʦ ʧʨʝʟʘʨʝʞʜʘʥʝ 

(ʧʨʝʧʲʣʚʘʥʝ) ʥʘ ʪʘʡʤʝʨʘ. 

 

ʂʦʛʘʪʦ ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ TxOUT ʝ ʨʘʟʨʝʰʝʥ, ʪʦʡ ʚʠʥʘʛʠ 

ʠʟʚʝʞʜʘ ʩʪʦʡʥʦʩʪʪʘ ʩʲʭʨʘʥʝʥʘ ʚ ʙʠʪ TPOL, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ 

ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ ʠʣʠ ʟʘʙʨʘʥʝʥ. ʇʨʦʤʷʥʘ ʥʘ TPOL, ʜʦʢʘʪʦ 

ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ ʠ ʙʨʦʠ, ʥʝ ʧʨʦʤʝʥʷ ʚʝʜʥʘʛʘ ʩʪʦʡʥʦʩʪʪʘ 

ʥʘ TxOUT. 

 

ɽʜʥʦʟʠʭʦʜʝʥ PWM ʨʝʞʠʤ 

 

0 ï ʀʟʚʦʜ TxOUT ʝ ʚ ʥʠʩʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ. 

      TxOUT ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ 

      ʨʘʟʨʝʰʝʥ ʠ TxH:TxL == TxPWMH:TxPWML. ʂʦʛʘʪʦ 

      TxH:TxL == TxRH:TxRL, TxOUT ʦʪʥʦʚʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ 

      ʥʠʩʢʦ ʥʠʚʦ. 

1 ï ʀʟʚʦʜ TxOUT ʝ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ 

        ʟʘʙʨʘʥʝʥ. TxOUT ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ ʥʠʚʦ, 

        ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ ʠ TxH:TxL == 

        TxPWMH:TxPWML. ʂʦʛʘʪʦ TxH:TxL == TxʈH:TxʈL, 

        TxOUT ʦʪʥʦʚʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ. 

 

ɼʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 
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0 ï ʀʟʚʦʜ TxOUT ʝ ʚ ʥʠʩʢʦ ʥʠʚʦ ʠ ʠʟʚʦʜ TxOUT   ʝ ʚʲʚ 

       ʚʠʩʦʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ. TxOUT ʩʝ 

       ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ 

        ʠ TxH:TxL == TxPWMH:TxPWML. ʂʦʛʘʪʦ TxH:TxL == 

       TxRH:TxRL, TxOUT ʦʪʥʦʚʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ ʥʠʚʦ. 

1 ï ʀʟʚʦʜ TxOUT ʝ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ ʠ ʠʟʚʦʜ TxOUT   ʝ ʚ 

       ʥʠʩʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ. TxOUT ʩʝ 

       ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ ʥʠʚʦ, ʢʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ 

       ʠ TxH:TxL == TxPWMH:TxPWML. ʂʦʛʘʪʦ TxH:TxL == 

       TxRH:TxRL, TxOUT ʦʪʥʦʚʦ ʩʝ ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ 

       ʥʠʚʦ. 

 

ʈʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ 

 

0 ï ʇʨʠʭʚʘʱʘʥʝ ʧʦ ʥʘʨʘʩʪʚʘʱ ʚʭʦʜʝʥ ʬʨʦʥʪ 

1 ï ʇʨʠʭʚʘʱʘʥʝ ʧʦ ʧʘʜʘʱ ʚʭʦʜʝʥ ʬʨʦʥʪ 

 

ʈʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ ʩ ʨʝʩʪʘʨʪʠʨʘʥʝ 

 

0 ï ʇʨʠʭʚʘʱʘʥʝ ʧʦ ʥʘʨʘʩʪʚʘʱ ʚʭʦʜʝʥ ʬʨʦʥʪ 

1 ï ʇʨʠʭʚʘʱʘʥʝ ʧʦ ʧʘʜʘʱ ʚʭʦʜʝʥ ʬʨʦʥʪ 

 

ʈʝʞʠʤ ʥʘ ʩʨʘʚʥʝʥʠʝ 

 

ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʟʘʙʨʘʥʝʥ, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʠʟʚʝʞʜʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʙʠʪ. ʂʦʛʘʪʦ ʪʘʡʤʝʨʲʪ ʝ ʨʘʟʨʝʰʝʥ ʠ 

TxH:TxL == TxRH:TxRL, ʪʘʡʤʝʨʥʠʷʪ ʠʟʭʦʜ ʩʝ ʧʨʝʚʢʣʶʯʚʘ. 

 

ʈʝʞʠʤ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥʦ ʙʨʦʝʥʝ 

 

0 ï ʊʘʡʤʝʨʲʪ ʙʨʦʠ, ʢʦʛʘʪʦ ʥʠʚʦʪʦ ʥʘ ʚʭʦʜʘ TxIN ʝ ʚʠʩʦʢʦ ʠ 

        ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʧʦ ʧʘʜʘʱ ʬʨʦʥʪ ʥʘ ʚʭʦʜʥʠʷ 

        ʩʠʛʥʘʣ. 

1 ï ʊʘʡʤʝʨʲʪ ʙʨʦʠ, ʢʦʛʘʪʦ ʥʠʚʦʪʦ ʥʘ ʚʭʦʜʘ TxIN ʝ ʥʠʩʢʦ ʠ 

        ʧʨʝʢʲʩʚʘʥʝ ʩʝ ʛʝʥʝʨʠʨʘ ʧʦ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ ʥʘ ʚʭʦʜʥʠʷ 

        ʩʠʛʥʘʣ. 

 

ʈʝʞʠʤ ʥʘ ʧʨʠʭʚʘʱʘʥʝ/ʩʨʘʚʥʝʥʠʝ 

 

0 ï ɹʨʦʝʥʝʪʦ ʩʝ ʩʪʘʨʪʠʨʘ ʧʦ ʧʲʨʚʠʷ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ ʥʘ ʚʭʦʜʘ 
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      TxIN. ʇʨʠ ʚʩʝʢʠ ʩʣʝʜʚʘʱ ʥʘʨʘʩʪʚʘʱ ʬʨʦʥʪ ʙʨʦʷʯʥʘʪʘ 

      ʩʪʦʡʥʦʩʪ ʩʝ ʧʨʠʭʚʘʱʘ. 

1 ï ɹʨʦʝʥʝʪʦ ʩʝ ʩʪʘʨʪʠʨʘ ʧʦ ʧʲʨʚʠʷ ʧʘʜʘʱ ʬʨʦʥʪ ʥʘ ʚʭʦʜʘ 

       TxIN. ʇʨʠ ʚʩʝʢʠ ʩʣʝʜʚʘʱ ʧʘʜʘʱ ʬʨʦʥʪ ʙʨʦʷʯʥʘʪʘ 

       ʩʪʦʡʥʦʩʪ ʩʝ ʧʨʠʭʚʘʱʘ. 

5-3 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʜʝʣʝʥʠʝ ʥʘ Fsys 

000 ï 1 

001 ï 2 

010 ï 4 

011 ï 8 

100 ï 16 

101 ï 32 

110 ï 64 

111 ï 128 

2-0 

ʈʘʙʦʪʝʥ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʘ 

ʊeʟʠ ʙʠʪoʚʝ ʟʘʝʜʥʦ ʩ ʙʠʪ TMODEHI ʚ ʨʝʛʠʩʪʲʨ TxCTL0 

ʦʧʨʝʜʝʣʷʪ ʨʘʙʦʪʥʠʷ ʨʝʞʠʤ ʥʘ ʪʘʡʤʝʨʘ. 

 

TMODEHI:TMODE[2:0]  ʈʝʞʠʤ 

0000 ɽʜʥʦʢʨʘʪʝʥ 

0001 ʅʝʧʨʝʢʲʩʥʘʪ 

0010 ɹʨʦʷʯʝʥ 

0011 ɽʜʥʦʠʟʭʦʜʝʥ PWM 

0100 ʇʨʠʭʚʘʱʘʥʝ 

0101 ʉʨʘʚʥʝʥʠʝ 

0110 ʂʦʥʪʨʦʣʠʨʘʥʦ ʙʨʦʝʥʝ 

0111 ʇʨʠʭʚʘʱʘʥʝ/ʉʨʘʚʥʝʥʠʝ 

1000 ɼʚʫʠʟʭʦʜʝʥ PWM ʨʝʞʠʤ 

1001 ʇʨʠʭʚʘʱʘʥʝ ʩ ʨʝʩʪʘʨʪʠʨʘʥʝ 

1010 ʂʦʤʧʘʨʘʪʦʨʝʥ 
 

 

ʊʘʙʣ. 100 TxCTL1  
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25.12   ʂʦʤʧʘʨʘʪʦʨ 

25.12.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʂʦʤʧʘʨʘʪʦʨʲʪ ʚ Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʠʤʘ ʩʣʝʜʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

Á ʇʦʣʦʞʠʪʝʣʝʥ ʚʭʦʜ ʩʚʲʨʟʘʥ ʢʲʤ ʠʟʚʦʜ CINP; 

 

Á ʆʪʨʠʮʘʪʝʣʝʥ ʚʭʦʜ CINN ʩʚʲʨʟʘʥ ʢʲʤ ʠʟʚʦʜ CINN ʠʣʠ 
ʢʲʤ ʚʲʪʨʝʰʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʤʦ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ 

VREF; 

 

Á ʀʟʭʦʜʲʪ ʥʘ ʢʦʤʧʘʨʘʪʦʨa ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʝʜʝ ʥʘ ʠʟʚʦʜ 

COUT; 

 

Á ɺʨʝʤʝ ʟʘ ʦʪʛʦʚʦʨ 100ns; 

 

Á ɺʭʦʜʝʥ ʭʠʩʪʝʨʝʟʠʩ 8mV. 

 

 

25.12.2 ʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ 

 

ʌʠʛ.226 ʧʦʢʘʟʚʘ ʙʣʦʢʦʚʘʪʘ ʩʭʝʤʘ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ, ʘ ʌʠʛ.227 

ʦʧʠʩʚʘ ʧʨʠʥʮʠʧʘ ʥʘ ʨʘʙʦʪʘ. 

 

ʂʦʛʘʪʦ ʥʘʧʨʝʞʝʥʠʝʪʦ V+ ʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ V-, VOUT ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʚʲʚ ʚʠʩʦʢʦ ʥʠʚʦ ʠ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ. 

ʂʦʛʘʪʦ ʥʘʧʨʝʞʝʥʠʝʪʦ V+ ʝ ʧʦ-ʤʘʣʢʦ ʦʪ V-, VOUT ʩʝ 

ʧʨʝʚʢʣʶʯʚʘ ʚ ʥʠʩʢʦ ʥʠʚʦ ʠ ʩʝ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ.  

 

ɿʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʦʥʩʫʤʘʮʠʷʪʘ, ʟʘʭʨʘʥʚʘʥʝʪʦ ʥʘ 

ʢʦʤʧʘʨʘʪʦʨʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʢʣʶʯʝʥʦ. ɿʘ ʧʦʚʝʯʝ ʜʝʪʘʡʣʠ 

ʚʠʞʪʝ ʈʝʛʠʩʪʲʨ PWCTL0. 
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ʌʠʛ. 226 ɹʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ 

 

 
 

ʌʠʛ. 227 VOUT ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ  V+ ʠ V- 
 

 

 

+ 

- 

0.0V 
0.2V 
0.4V 
0.6V 
0.8V 
1.0V (ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ) 
1.2V 
1.4V 
1.6V 
1.8V 

VREF 

CIOUT 
CINP 

CINN 

 

ʋʧʨʘʚʣʷʚʘʱ 

ɹʣʦʢ 

 

ʇʨʝʢʲʩʚʘʥʝ 
INSEL 

REFLVL 

V+ 

V- 

VOUT 

ʂʲʤ ʊʘʡʤʝʨ 0 ʠ 1 

V+ = V- + 8mV V- 

0 

1 

VOUT 

V+, V- 

8mV 8mV 

V+ = V- - 8mV < < 
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ʉʣʝʜʚʘʱʠʷʪ ʧʨʠʤʝʨ ʧʦʢʘʟʚʘ ʢʘʢ ʙʝʟʦʧʘʩʥʦ ʜʘ ʨʘʟʨʝʰʠʪʝ 

ʢʦʤʧʘʨʘʪʦʨʘ. 

 
DI ; ɿʘʙʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

LD  CMP0,R0 ;ɿʘʨʝʞʜʘʥʝ ʥʘ ʥʦʚʘ ʢʦʥʬʠʛʫʨʘʮʠʷ 

NOP 

NOP ; ʀʟʯʘʢʚʘʥʝ ʥʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʠʟʭʦʜʘ 

CLR IRQ0 ;ʀʟʯʠʩʪʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʬʘʣʰʠʚʠ ʯʘʢʘʱʠ  

                             ;ʧʨʝʢʲʩʚʘʥʠʷ 

EI  ; ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ 

 

 

25.12.3 ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ CMP0 (Comparator Control Register) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  INNSEL REFLVL   

ʈʝʩʝʪ 0 0 0 1 0 1 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F90h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʚ 0. 

6 
ʀʟʙʦʨ ʥʘ V- 

0 ï CINN ʝ ʠʟʪʦʯʥʠʢ ʥʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ 

1 ï VREF  ʝ ʠʟʪʦʯʥʠʢ ʥʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ 

5-2 

ʀʟʙʦʨ ʥʘ ʚʲʪʨʝʰʥʦ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ VREF 

0000 ï 0.0V 

0001 ï 0.2V 

0010 ï 0.4V 

  
 

 

 

 

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʚʨʝʤʝʪʦ ʟʘ ʦʪʛʦʚʦʨ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ, Zilog ʥʝ 

ʧʨʝʧʦʨʲʯʚʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʢʦʤʧʘʨʘʪʦʨ ʙʝʟ ʧʲʨʚʦ 

ʟʘʙʨʘʥʷʚʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʠ ʠʟʯʘʢʚʘʥʝ ʥʘ ʠʟʭʦʜʘ ʜʘ ʩʝ 

ʫʩʪʘʥʦʚʠ. ʊʦʚʘ ʟʘʢʲʩʥʝʥʠʝ ʧʨʝʜʧʘʟʚʘ ʦʪ ʬʘʣʰʠʚʠ 

ʧʨʝʢʲʩʚʘʥʠʷ ʩʣʝʜ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʢʦʤʧʘʨʘʪʦʨʘ. 
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0011 ï 0.6V 

0100 ï 0.8V 

0101 ï 1.0V (ʇʦ ʧʦʜʨʘʟʙʠʨʘʥʝ) 

0110 ï 1.2V 

0111 ï 1.4V 

1000 ï 1.6V 

1001 ï 1.8V 

1010 ï 1111 (ʈʝʟʝʨʚʠʨʘʥʠ) 

1-0 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ 0. 

 

ʊʘʙʣ. 101 CMP0 
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25.13  ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚ ʧʨʝʦʙʨʘʟʫʚʘʪʝʣ 

25.13.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚʠʷʪ ʧʨʝʦʙʨʘʟʫʚʘʪʝʣ ʚ Z8 Encore!F083A 

ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʠʤʘ ʩʣʝʜʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

Á 8 ʘʥʘʣʦʛʦʚʠ ʚʭʦʜʘ; 

 

Á ɺʨʝʤʝ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʧʦʜ 2.8ɛs (ʪʘʢʪʦʚʠʷʪ ʩʠʛʥʘʣ ʟʘ 
ɸʎʇ ʪʨʷʙʚʘ ʜʘ ʝ ʧʦʜ 10MHz); 

 

Á ʇʨʦʛʨʘʤʠʨʫʝʤʦ ʚʨʝʤʝ ʟʘ ʩʝʤʧʣʠʨʘʥʝ ʥʘ ʚʭʦʜʥʦʪʦ 

ʥʘʧʨʝʞʝʥʠʝ; 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʧʨʠ ʟʘʚʲʨʰʚʘʥʝ ʥʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ; 

 

Á ɻʝʥʝʨʘʪʦʨ ʥʘ ʚʲʪʨʝʰʥʦ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ; 

 

Á ʀʟʚʦʜ VREF ʟʘ ʧʦʜʘʚʘʥʝ ʥʘ ʚʲʥʰʥʦ ʦʧʦʨʥʦ 

ʥʘʧʨʝʞʝʥʠʝ. 

 

 

25.13.2 ʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʥʘ ʨʘʙʦʪʘ 

 

ʌʠʛ.228 ʧʦʢʘʟʚʘ ʙʣʦʢʦʚʘʪʘ ʩʭʤʝʤʘ ʥʘ ɸʎʇ. ɸʎʇ 

ʧʨʝʦʙʨʘʟʫʚʘ ʠʟʙʨʘʥʠʷ ʘʥʘʣʦʛʦʚ ʚʭʦʜ ANAx (x = 0 - 7) ʚ 10-

ʙʠʪʦʚ ʮʠʬʨʦʚ ʢʦʜ. ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʤʦʞʝ ʜʘ 

ʩʝ ʠʟʯʠʩʣʠ ʦʪ ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ: 

 

1024³=
REFADC

IN

V

V
ʪɸʎʇʨʝʟʫʣʪʘ  

 

ʢʲʜʝʪʦ, 
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VIN ï ʅʘʧʨʝʞʝʥʠʝ ʥʘ ʠʟʤʝʨʚʘʥʠʷ ʘʥʘʣʦʛʦʚ ʚʭʦʜ 

VREFADC ï ʆʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ɸʎʇ 

 

 
 

ʌʠʛ. 228 ɹʣʦʢʦʚʘ ʩʭʝʤʘ ʥʘ ɸʎʇ 
 

ʆʧʦʨʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ VREFADC ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʦʪ 

ʚʲʪʨʝʰʝʥ ʠʟʪʦʯʥʠʢ ʠʣʠ ʦʪ ʠʟʚʦʜ VREF: 

 

     2V ʦʪ ʚʲʪʨʝʰʥʠʷ ʠʟʪʦʯʥʠʢ VREFINT 

VREFADC =  

                       VDD ʦʪ ʠʟʚʦʜ VREF 

 

ʄʘʢʩʠʤʘʣʥʦʪʦ ʚʭʦʜʥʦ ʥʘʧʨʝʞʝʥʠʝ, ʢʦʝʪʦ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ ʦʪ 

ɸʎʇ ʝ: 

                       VREFINT, ʘʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚʲʪʨʝʰʥʦʪʦ ʦʧʦʨʥʦ 

VINTMAX  =        ʥʘʧʨʝʞʝʥʠʝ 

                       0.9VDD, ʘʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚʲʥʰʥʦ ʦʧʦʨʥʦ  

                        ʥʘʧʨʝʞʝʥʠʝ (ʦʪ ʠʟʚʦʜ VREF, ʩʚʲʨʟʘʥ ʢʲʤ VDD) 

       

ʇʨʝʦʙʨʘʟʫʘʥʝʪʦ ʩʝ ʩʪʘʨʪʠʨʘ ʩ ʙʠʪ START ʚ ʨʝʛʠʩʪʲʨ 

ADCCTL0. ʊʦʟʠ ʙʠʪ ʩʣʫʞʠ ʠ ʟʘ ʠʥʜʠʢʘʪʦʨ ʜʘʣʠ ʪʝʢʫʱʦʪʦ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʝ ʚ ʧʨʦʛʨʝʩ ʠʣʠ ʝ ʟʘʚʲʨʰʠʣʦ (ʧʨʦʯʠʪʘʥʝ ʥʘ 1 

ʚ ʪʦʟʠ ʙʠʪ ʫʢʘʟʚʘ, ʯʝ ʚ ʤʦʤʝʥʪʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ). 

Sample 

& 

Hold 

 

 

 

 

ɸʎʇ 

V IN(ɸʎʇ ʚʭʦʜ) 

VREFINT = 2V 

VREFADC 

 

ɼʝʣʠʪʝʣ CLKIN 

 

FSYS 

 

 

ɹʣʦʢ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ 

ʇʨʝʢʲʩʚʘʥʝ 

 

ADCEN 

START 

BUSY 

ANAIN[2:0]  

REFEN  

 

ʨʝʟʫʣʪʘʪ 

ADCD_H ADCD_L 

SAMPLE/HOLD 

FADC_CLK 

 

ANA0 
ANA1 
ANA2 

ANA7 

é
 

VREF 
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ʉʪʘʨʪʠʨʘʥʝ ʥʘ ʥʦʚʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʚʦʜʠ ʜʦ ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ 

ʪʝʢʫʱʦʪʦ ʠ ʟʘʧʦʯʚʘʥʝ ʥʘ ʥʦʚʦ. 

 

ʇʨʠ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ, ɸʎʇ ʛʝʥʝʨʠʨʘ 

ʧʨʝʢʲʩʚʘʥʝ. ʏʘʢʘʱʠ ʟʘʷʚʢʠ ʟʘ ʧʨʝʢʲʩʚʘʥʝ, ʢʦʛʘʪʦ ɸʎʇ ʝ 

ʟʘʙʨʘʥʝʥʦ, ʥʝ ʩʝ ʥʫʣʠʨʘʪ ʘʚʪʦʤʘʪʠʯʥʦ. 

 

ɺʨʝʤʝʪʦ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʩʣʝʜʥʦʪʦ 

ʫʨʘʚʥʝʥʠʝ: 

TCONV = TS + TH + 13*TADC_CLK  

ʢʲʜʝʪʦ 

 

TS ï ɺʨʝʤʝ ʟʘ ʩʝʤʧʣʠʨʘʥʝ (sample time). ʊʦʚʘ ʚʨʝʤʝ ʤʦʞʝ ʜʘ 

        ʩʝ ʢʦʥʬʠʛʫʨʠʨʘ ʯʨʝʟ ʨʝʛʠʩʪʲʨ ADCST ʠ ʪʨʷʙʚʘ ʜʘ ʝ 

        ʤʠʥʠʤʫʤ 1ɛs. 

 

TH ï ɺʨʝʤʝ ʟʘ ʟʘʜʲʨʞʘʥʝ (hold time). ʊʦʚʘ ʚʨʝʤʝ ʤʦʞʝ ʜʘ 

         ʩʝ ʢʦʥʬʠʛʫʨʠʨʘ ʯʨʝʟ ʨʝʛʠʩʪʲʨ ADCSST ʠ ʪʨʷʙʚʘ ʜʘ ʝ 

         ʤʠʥʠʤʫʤ 0.5ɛs. 

 

TADC_CLK ï ʇʝʨʠʦʜ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʟʘ ɸʎʇ. 

                         ʄʘʢʩʠʤʘʣʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ 

                         FADC_CLK ʝ 10MHz. 

 

 

25.13.3 ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ ADCCTL0 (ADC Control 0) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ START  REFEN ADCEN  ANAIN  

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F70h 
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ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 

START/BUSY 

0 ï ʇʨʦʯʠʪʘʥʝ ʥʘ 0 ʦʟʥʘʯʘʚʘ, ʯʝ ɸʎʇ ʝ ʩʚʦʙʦʜʝʥ. ɿʘʧʠʩ ʥʘ 0 

      ʥʷʤʘ ʝʬʝʢʪ. 

1 ï ʇʨʦʯʠʪʘʥʝ ʥʘ 1 ʦʟʥʘʯʘʚʘ, ʯʝ ɸʎʇ ʠʟʚʲʨʰʚʘ 

      ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʚ ʤʦʤʝʥʪʘ. ɿʘʧʠʩ ʥʘ 1 ʩʪʘʨʪʠʨʘ 

      ʧʨʝʦʙʨʘʟʫʚʘʥʝ. 

6 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʚ 0. 

5 

ʀʟʙʦʨ ʥʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ 

0 ï ʀʟʚʦʜ VREF ʝ ʠʟʪʦʯʥʠʢ ʥʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ. 

1 ï VREFIN ʝ ʠʟʪʦʯʥʠʢ ʥʘ ʦʧʦʨʥʦ ʥʘʧʨʝʞʝʥʠʝ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ 

      VREFIN ʩʝ ʧʦʷʚʷʚʘ ʥʘ ʠʟʚʦʜ VREF. 

4 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ɸʎʇ 

0 ï ɸʎʇ ʝ ʟʘʙʨʘʥʝʥ. 

1 ï ɸʎʇ ʝ ʨʘʟʨʝʰʝʥ. 

3 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʚ 0. 

2-0 

ʀʟʙʦʨ ʥʘ ʘʥʘʣʦʛʦʚ ʢʘʥʘʣ 

000 ï ANA0 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

001 ï ANA1 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

010 ï ANA2 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

011 ï ANA3 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

100 ï ANA4 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

101 ï ANA5 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

110 ï ANA6 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

111 ï ANA7 ʝ ʠʟʙʨʘʥ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘ. 

 

ʊʘʙʣ. 102 ADCCTL0  
 

ʈʝʛʠʩʪʲʨ ADCD_H (ADC Data High Byte) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ ADCDH 

ʈʝʩʝʪ x 

ʏ/ɿ ʏ ʏ ʏ ʏ ʏ ʏ ʏ ʏ 

ɸʜʨʝʩ F72h 
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ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 00h-FFh: ʉʪʘʨʰʠ ʙʘʡʪ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ. 

 

ʊʘʙʣ. 103 ADCD_H 

 

ʈʝʛʠʩʪʲʨ ADCD_L (ADC Data Low Bits) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ ADCDL  

ʈʝʩʝʪ x x 

ʏ/ɿ ʏ ʏ ʏ ʏ ʏ ʏ ʏ ʏ 

ɸʜʨʝʩ F73h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-6 00h-11h: ʄʣʘʜʰʠ ʙʠʪʦʚʝ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ. 

5-0 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ 0. 

 

ʊʘʙʣ. 104 ADCD_L 
 

ʈʝʛʠʩʪʲʨ ADCSST (ADC Settling Time) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  SST 

ʈʝʩʝʪ 0 1 1 1 1 

ʏ/ɿ ʏ ʏ/ɿ 

ɸʜʨʝʩ F74h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-4 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ 0. 

3-0 
ʀʟʙʦʨ ʥʘ ʚʨʝʤʝ TH 

ʀʟʤʝʨʚʘ ʩʝ ʚ ʩʠʪʝʤʥʠ ʪʘʢʪʦʚʠ ʧʝʨʠʦʜʘ. ʊʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʤʠʥʠʤʫʤ 0.5Õs. 

 

ʊʘʙʣ. 105 ADCDSST 
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ʈʝʛʠʩʪʲʨ ADCST (ADC Sample Time) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  ST 

ʈʝʩʝʪ 0 1 1 1 1 1 1 

ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F75h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-6 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ 0. 

5-0 
ʀʟʙʦʨ ʥʘ ʚʨʝʤʝ TS 

ʀʟʤʝʨʚʘ ʩʝ ʚ ʩʠʪʝʤʥʠ ʪʘʢʪʦʚʠ ʧʝʨʠʦʜʘ. ʊʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʤʠʥʠʤʫʤ 1Õs. 

 

ʊʘʙʣ. 106 ADCST 
 

ʈʝʛʠʩʪʲʨ ADCCP (ADC Clock Prescale) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  DIV8 DIV4 DIV2 

ʈʝʩʝʪ 0 0 0 0 

ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ F76h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-3 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ 0. 

2 
FSYS/8 (ʅʘʡ-ʚʠʩʦʢ ʧʨʠʦʨʠʪʝʪ) 

0 ï ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪ ʥʝ ʩʝ ʨʘʟʜʝʣʷ. 

1 ï ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪ ʩʝ ʨʘʟʜʝʣʷ ʥʘ 8. 

1 
FSYS/4 

0 ï ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪ ʥʝ ʩʝ ʨʘʟʜʝʣʷ. 

1 ï ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪ ʩʝ ʨʘʟʜʝʣʷ ʥʘ 4. 

0 
FSYS/2 (ʅʘʡ-ʥʠʩʲʢ ʧʨʠʦʨʠʪʝʪ) 

0 ï ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪ ʥʝ ʩʝ ʨʘʟʜʝʣʷ. 

1 ï ʉʠʩʪʝʤʥʠʷʪ ʪʘʢʪ ʩʝ ʨʘʟʜʝʣʷ ʥʘ 2. 

ʊʘʙʣ. 107 ADCSP 
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25.14  ʌʣʘ-hʧʘʤʝʪ 

25.14.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʦʪ ʩʝʨʠʷʪʘ Z8Encore!F083A ʠʤʘʪ 4kB 

(4096 ʙʘʡʪʘ) ʠʣʠ 8kB (8192 ʙʘʡʪʘ) ʬʣʘʰ-ʧʘʤʝʪ ʟʘ 

ʯʝʪʝʥʝ/ʟʘʧʠʩ/ʠʟʪʨʠʚʘʥʝ. ʇʘʤʝʪʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʛʨʘʤʠʨʘ ʠ 

ʠʟʪʨʠʚʘ, ʜʦʢʘʪʦ ʤʠʢʨʦʢʦʥʪʦʣʝʨʘ ʝ ʥʘ ʧʣʘʪʢʘʪʘ, ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʢʦʜ ʠʣʠ ʩ ʜʝʙʲʛʝʨ/ʧʨʦʛʨʘʤʘʪʦʨ. 

 

ʌʣʘʰ-ʧʘʤʝʪʪʘ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʪʨʘʥʠʮʠ ʧʦ 512 ʙʘʡʪʘ. ʌʣʘʰ-

ʩʪʨʘʥʠʮʘʪʘ ʝ ʤʠʥʠʤʘʣʥʠʷʪ ʙʣʦʢ ʧʘʤʝʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʠʟʪʨʠʪ. ɺʩʷʢʘ ʩʪʨʘʥʠʮʘ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ 8 ʨʝʜʘ ʚʩʝʢʠ ʩ ʧʦ 64 

ʙʘʡʪʘ. 

 

ɿʘ ʟʘʱʠʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ/ʜʘʥʥʠʪʝ, ʬʣʘʰ-ʧʘʤʝʪʪʘ ʝ ʨʘʟʜʝʣʝʥʘ 

ʩʲʱʦ ʠ ʥʘ ʩʝʢʪʦʨʠ. ɺ ZF043A ʩʝʢʪʦʨʲʪ ʟʘʝʤʘ ʝʜʥʘ ʬʣʘʰ-

ʩʪʨʘʥʠʮʘʪʘ, ʘ ʚ ZF083A ʩʝʢʪʦʨʲʪ ʟʘʝʤʘ ʜʚʝ ʬʣʘʰ-ʩʪʨʘʥʠʮʠ. 

 

ʇʲʨʚʠʪʝ ʜʚʘ ʙʘʡʪʘ ʥʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ ʩʝ ʟʘʝʤʘʪ ʦʪ ʬʣʘʰ-

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ (ʚʠʞʪʝ 25.15 ʌʣʘʰ-

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ). 

 

ʊʘʙʣ.108 ʦʧʠʩʚʘ ʢʦʥʬʠʛʫʨʘʮʠʷʪʘ ʥʘ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ  ʟʘ 

ʚʩʷʢʦ ʫʩʪʨʦʡʩʪʚʦ ʦʪ ʩʝʨʠʷʪʘ Z8Encore! F083A.  

 

 
ʌʣʘ-hʧʘʤʝʪ 

kB (ʙʘʡʪʦʚʝ) 

ʌʣʘ-h

ʩʪʨʘʥʠʮʠ 
ʘʜʨʝʩʠ 

ʌʣʘ-hʩʝʢʪʦʨ 

(ʙʘʡʪʦʚʝ) 

ZF083A 8 (8196) 16 0000h-1FFFh 1024 

ZF043A 4 (4096) 8 0000h-0FFFh 512 

 

ʊʘʙʣ. 108 ʂʦʥʬʠʛʫʨʘʮʠʷ ʥʘ ʬʣʘ -hʧʘʤʝʪʪʘ ʥʘ ʩʝʨʠʷʪʘ Z8Encore!F083A 
 

ʉʣʝʜʚʘʱʠʪʝ ʬʠʛʫʨʠ ʧʦʢʘʟʚʘʪ ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ 

ʥʘ ʩʝʢʪʦʨʠ ʠ ʩʪʨʘʥʠʮʠ. 
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ʌʠʛ. 229 ʌʣʘ-hʧʘʤʝʪ ʥʘ ZF043A 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 0 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 1 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 2 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 3 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 4 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 5 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 6 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 7 

ʬʣʘʰ-

ʩʝʢʪʦʨ 0 

ʬʣʘʰ-

ʩʝʢʪʦʨ 1 

 
ʬʣʘʰ-

ʩʝʢʪʦʨ 2 

 
ʬʣʘʰ-

ʩʝʢʪʦʨ 3 

ʬʣʘʰ-

ʩʝʢʪʦʨ 4 

ʬʣʘʰ-

ʩʝʢʪʦʨ 5 

ʬʣʘʰ-

ʩʝʢʪʦʨ 6 

ʬʣʘʰ-

ʩʝʢʪʦʨ 7 

0000h 

01FFh 
0200h 

03FFh 
0400h 

05FFh 
0600h 

07FFh 
0800h 

09FFh 
0A00h 

0BFFh 
0C00h 

0DFFh 
0E00h 

0FFFh 

0000h 

01FFh 
0200h 

03FFh 
0400h 

05FFh 
0600h 

07FFh 
0800h 

09FFh 
0A00h 

0BFFh 
0C00h 

0DFFh 
0E00h 

0FFFh 
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ʌʠʛ. 230 ʌʣʘ-hʧʘʤʝʪ ʥʘ ZF083A 
 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 0 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 1 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 2 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 3 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 4 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 5 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 6 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 7 

ʬʣʘʰ-

ʩʝʢʪʦʨ 0 

ʬʣʘʰ-

ʩʝʢʪʦʨ 1 

 
ʬʣʘʰ-

ʩʝʢʪʦʨ 2 

 
ʬʣʘʰ-

ʩʝʢʪʦʨ 3 

ʬʣʘʰ-

ʩʝʢʪʦʨ 4 

ʬʣʘʰ-

ʩʝʢʪʦʨ 5 

ʬʣʘʰ-

ʩʝʢʪʦʨ 6 

ʬʣʘʰ-

ʩʝʢʪʦʨ 7 

0000h 

03FFh 
0400h 

07FFh 
0800h 

0BFFh 
0C00h 

0FFFh 
1000h 

13FFh 
1400h 

17FFh 
1800h 

1BFFh 
1C00h 

1FFFh 

0000h 

01FFh 
0200h 

03FFh 
0400h 

05FFh 
0600h 

07FFh 
0800h 

09FFh 
0A00h 

0BFFh 
0C00h 

0DFFh 
0E00h 

0FFFh 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 8 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 9 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 10 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 11 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 12 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 13 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 14 

ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 15 

1000h 

11FFh 
1200h 

13FFh 
1400h 

15FFh 
1600h 

17FFh 
1800h 

19FFh 
1A00h 

1BFFh 
1C00h 

1DFFh 
1E00h 

1FFFh 
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25.14.2 ʌʣʘ-hʠʥʬʦʨʤʘʮʠʦʥʥʘ ʦʙʣʘʩʪ 

 

ʌʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʝ ʬʠʟʠʯʝʩʢʠ ʨʘʟʜʝʣʝʥʘ ʦʪ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʠ ʩʝ ʨʘʟʧʦʣʘʛʘ ʥʘ ʘʜʨʝʩʠ FE00h õ FE7Fh. 

ɺ ʪʘʟʠ ʦʙʣʘʩʪ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʬʘʙʨʠʯʥʠ ʥʘʩʪʨʦʡʢʠ ʥʘ VBO-

ʤʦʜʫʣʘ ʠ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ, ʠ ʬʘʙʨʠʯʥʠ 

ʢʘʣʠʙʨʘʮʠʦʥʥʠ ʜʘʥʥʠ ʥʘ ɸʎʇ-ʤʦʜʫʣʘ (ʊʘʙʣ.109). 

 

ɸʜʨʝʩ ʆʧʠʩʘʥʠʝ 

FE00h ï FE3Fh Zilog-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

FE40h ï FE53h 
ʅʦʤʝʨ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ. 20-ʩʠʤʚʦʣʝʥ ASCII 

ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚ ʢʦʜ 

FE54h ï FE5Fh - 

FE60h ï FE7Fh Zilog-ʢʘʣʠʙʨʘʮʠʦʥʠ ʜʘʥʥʠ 

 

ʊʘʙʣ. 109 ʌʣʘ-hʠʥʬʦʨʤʘʮʠʦʥʥʘ ʦʙʣʘʩʪ 
 

ʌʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʝ ʜʦʩʪʲʧʥʘ ʢʦʛʘʪʦ ʙʠʪ 7 ʥʘ 

ʨʝʛʠʩʪʲʨ FPS ʝ 1. ʂʦʛʘʪʦ ʜʦʩʪʲʧʲʪ ʝ ʨʘʟʨʝʰʝʥ, ʬʣʘʰ-

ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʩʝ Ăʥʘʩʣʘʛʚʘò ʚʲʨʭʫ ʇʨʦʛʨʘʤʥʘʪʘ 

ʇʘʤʝʪ ʩ ʘʜʨʝʩʠ FE00h õ FE7Fh ʠ ʯʝʪʝʥʝ ʦʪ ʪʝʟʠ ʘʜʨʝʩʠ ʚʦʜʠ 

ʜʦ ʯʝʪʝʥʝ ʥʘ ʬʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʚʤʝʩʪʦ ʦʪ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. ʌʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʝ 

ʜʦʩʪʲʧʥʘ ʩʘʤʦ ʟʘ ʯʝʪʝʥʝ. 

 

 

25.14.3 ʌʣʘ-hʢʦʥʪʨʦʣʝʨ 

 

ʌʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʧʨʦʛʨʘʤʠʨʘ ʠ ʠʟʪʨʠʚʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ. 

ʊʦʡ ʩʲʜʲʨʞʘ ʥʷʢʦʣʢʦ ʟʘʱʠʪʥʠ ʤʝʭʘʥʠʟʤʠ ʩʨʝʱʫ ʩʣʫʯʘʡʥʦ 

ʧʨʦʛʨʘʤʠʨʘʥʝ ʠʣʠ ʠʟʪʨʠʚʘʥʝ. ʇʨʝʜʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʦʧʝʨʘʮʠʠ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠʣʠ ʠʟʪʨʠʚʘʥʝ, ʧʦʪʨʝʙʠʪʝʣʷʪ ʪʨʷʙʚʘ 

ʜʘ ʢʦʥʬʠʛʫʨʠʨʘ ʨʝʛʠʩʪʨʠʪʝ FFREQH ʠ FFREQL (Flash 

Frequence High/Low). ʊʝʟʠ ʨʝʛʠʩʪʨʠ ʬʦʨʤʠʨʘʪ 16-ʙʠʪʦʚʘ 

ʯʝʩʪʦʪʥʘ ʩʪʦʡʥʦʩʪ FFREQ, ʢʦʷʪʦ ʟʘʜʘʚʘ ʚʨʝʤʝʚʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʠʟʪʨʠʚʘʥʝ. 
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Hzʪʘʢʪʦʚʘʏʝʩʪʦʉʠʩʪʝʤʥʘʊʘ
FFREQ =  

 

 

 

 

 

ɿʘʱʠʪʘ ʥʘ ʢʦʜʘ ʦʪ ʚʲʰʝʥ ʜʦʩʪʲʧ 

 

ʇʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʢʦʜ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʱʠʪʝʥ ʦʪ ʧʨʦʯʠʪʘʥʝ ʩ 

ʜʝʙʲʛʝʨ/ʧʨʦʛʨʘʤʘʪʦʨ ʯʨʝʟ ʥʫʣʠʨʘʥʝ ʥʘ ʬʣʘʰ-

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ FRP (ʚʠʞʪʝ 25.15 ʌʣʘʰ-

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ). 

 

ɿʘʱʠʪʘ ʥʘ ʢʦʜʘ ʦʪ ʩʣʫʯʘʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʠʟʪʨʠʚʘʥʝ 

 

Z8Encore!F083A ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʠʤʘʪ ʥʷʢʦʣʢʦ ʥʠʚʘ ʥʘ 

ʟʘʱʠʪʘ ʦʪ ʩʣʫʯʘʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʠʟʪʨʠʚʘʥʝ ʥʘ ʬʣʘʰ-

ʧʘʤʝʪʪʘ. 

 

Á ɿʘʱʠʪʘ ʯʨʝʟ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ FWP. 

 

FWP ʆʧʠʩʘʥʠʝ 

0 

ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠ ʠʟʪʨʠʚʘʥʝʪʦ ʝ ʟʘʙʨʘʥʝʥʦ ʟʘ ʮʷʣʘʪʘ ʬʣʘʰ-

ʧʘʤʝʪ. ɺ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʢʦʜ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʠʟʪʨʠʚʘʥʝʪʦ ʥʘ 

ʩʪʨʘʥʠʮʘ ʠ ʥʘ ʮʷʣʘʪʘ ʧʘʤʝʪ ʩʲʱʦ ʝ ʟʘʙʨʘʥʝʥʦ. ʎʷʣʦʪʦ 

ʠʟʪʨʠʚʘʥʝ ʥʘ ʧʘʤʝʪʪʘ ʝ ʚʲʟʤʦʞʥʦ ʯʨʝʟ ʜʝʙʲʛʝʨʘ. 

1 
ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʠʟʪʨʠʚʘʥʝʪʦ ʥʘ ʩʪʨʘʥʠʮʘ ʠ ʥʘ ʮʷʣʘʪʘ ʧʘʤʝʪ ʝ 

ʨʘʟʨʝʰʝʥʦ. 

 

ʊʘʙʣ. 110 ɿʘʠɦʪʘ ʥʘ ʢʦʜʘ ʩ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʙʠʪ FWP 

 

Á ɿʘʱʠʪʘ ʯʨʝʟ ʩʧʝʮʠʘʣʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʜʝʡʩʪʚʠʷ. 

 

ʇʨʠ ʨʝʩʝʪ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʝ ʟʘʢʣʶʯʝʥ, ʟʘ ʜʘ ʧʨʝʜʧʘʟʠ 

ʬʣʘʰ-ʧʘʤʝʪʪʘ ʦʪ ʩʣʫʯʘʡʥʦ ʠʟʪʨʠʚʘʥʝ ʠ ʧʨʦʛʨʘʤʠʨʘʥʝ. ɿʘ ʜʘ 

ʧʨʦʛʨʘʤʠʨʘʪʝ ʠʣʠ ʠʟʪʨʠʝʪʝ ʧʘʤʝʪʪʘ, ʧʲʨʚʦ ʟʘʧʠh ʝʪʝ ʥʦʤʝʨʘ 

 

  

ʀʟʪʨʠʚʘʥʝʪʦ ʠ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ ʠʟʠʩʢʚʘ 

ʩʠʩʪʝʤʥʠʷʪ ʪʘʢʪʦʚ ʩʠʛʥʘʣ ʜʘ ʙʲʜʝ ʚ ʜʠʘʧʘʟʦʥʘ 10ʢHz ÷ 

20MHz.  
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ʥʘ ʩʪʨʘʥʠʮʘʪʘ ʚ ʨʝʛʠʩʪʲʨ FPS. ʆʪʢʣʶʯʝʪʝ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʘ 

ʯʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʝʥ ʟʘʧʠʩ ʚ ʨʝʛʠʩʪʲʨ FCTL ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ 

73h ʠ 8Ch. ɿʘʧʠʰʝʪʝ ʦʪʥʦʚʦ ʩʲʱʘʪʘ ʩʪʨʘʥʠʮʘ ʚ ʨʝʛʠʩʪʲʨ 

FPS. ɸʢʦ ʩʪʨʘʥʠʮʠʪʝ ʩʝ ʨʘʟʣʠʯʘʚʘʪ, ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ 

ʦʪʥʦʚʦ ʩʝ ʚʨʲʱʘ ʚ ʟʘʢʣʶʯʝʥʦ ʩʲʩʪʦʷʥʠʝ. ɸʢʦ ʜʚʝʪʝ ʩʪʨʘʥʠʮʠ 

ʩʲʚʧʘʜʘʪ, ʠʟʙʨʘʥʘʪʘ ʩʪʨʘʥʠʮʘ ʩʪʘʚʘ ʘʢʪʠʚʥʘ (ʬʠʛ. 231) 

 

 
 

ʌʠʛ. 231 ʆʪʢʣʶʯʚʘʥʝ ʥʘ ʬʣʘʰ-ʩʪʨʘʥʠʮʘ 
 

ʉʣʝʜ ʦʪʢʣʶʯʚʘʥʝʪʦ ʥʘ ʜʘʜʝʥʘ ʩʪʨʘʥʠʮʘ, ʧʦʪʨʝʙʠʪʝʣʷʪ ʪʨʷʙʚʘ 

ʜʘ ʨʘʟʨʝʰʠ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠʣʠ ʠʟʪʨʠʚʘʥʝʪʦ ʡ. ɿʘʧʠʩ ʥʘ 

ʩʪʦʡʥʦʩʪ 95h ʚ ʨʝʛʠʩʪʲʨ FCTL ʚʦʜʠ ʜʦ ʠʟʪʨʠʚʘʥʝ ʥʘ 

ʈʝʩʝʪ 

ɿʘʢʣʶʯʝʥʦ ʩʲʩʪʦʷʥʠʝ 1 

ɿʘʧʠʩ ʚ FPS 

ɿʘʧʠʩ ʚ FCTL 

73h? 

ɿʘʢʣʶʯʝʥʦ ʩʲʩʪʦʷʥʠʝ 2 

ɿʘʧʠʩ ʚ FCTL 

8Ch? 

ɿʘʧʠʩ ʚ FPS 

ʉʪʨʘʥʠʮʠʪʝ 

ʩʲʚʧʘʜʘʪ ʣʠ? 

ʅɽ 

ɼɸ 

ʅɽ 

ɼɸ 

ʅɽ 

ɼɸ 

ʉʪʨʘʥʠʮʘʪʘ ʝ ʦʪʢʣʶʯʝʥʘ 
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ʩʪʨʘʥʠʮʘ ʩʘʤʦ ʘʢʦ ʦʪʢʣʶʯʝʥʘʪʘ ʩʪʨʘʥʠʮʘ ʩʝ ʥʘʤʠʨʘ ʚ 

ʥʝʟʘʱʠʪʝʥ ʩʝʢʪʦʨ. ɿʘʧʠʩ ʥʘ ʜʨʫʛʘ ʩʪʦʡʥʦʩʪ ʚ ʨʝʛʠʩʪʲʨ FCTL 

ʟʘʢʣʶʯʚʘ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʘ. ʎʷʣʦ ʠʟʪʨʠʚʘʥʝ ʥʘʧʘʤʝʪʪʘ ʥʝ ʝ 

ʧʦʟʚʦʣʝʥʦ ʯʨʝʟ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʢʦʜ, ʘ ʩʘʤʦ ʯʨʝʟ ʜʝʙʲʛʝʨʘ.  

 

ʉʣʝʜ ʢʘʪʦ ʦʪʢʣʶʯʠ ʜʘʜʝʥʘ ʩʪʨʘʥʠʮʘ, ʧʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ 

ʟʘʧʠʰʝ ʙʘʡʪ ʚ ʥʝʷ. ʉʣʝʜ ʢʘʪʦ ʙʘʡʪʲʪ ʝ ʟʘʧʠʩʘʥ ʩʪʨʘʥʠʮʘʪʘ 

ʦʩʪʘʚʘ ʦʪʢʣʶʯʝʥʘ, ʧʦʟʚʦʣʷʚʘʡʢʠ ʧʦʩʣʝʜʚʘʱʠ ʟʘʧʠʩʠ ʥʘ 

ʙʘʡʪʦʚʝ. ʇʦʩʣʝʜʚʘʱʠ ʟʘʧʠʩʠ ʚ ʨʝʛʠʩʪʲʨ FCTL ʚʦʜʷʪ ʜʦ 

ʟʘʢʣʶʯʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʘʪʘ. 

 

Á ʉʝʢʪʦʨ-ʙʘʟʠʨʘʥʘ ʟʘʠɦʪʘ 

 

ʌʠʥʘʣʥʠʷʪ ʟʘʱʠʪʝʥ ʤʝʭʘʥʠʟʲʤ ʝ ʠʤʧʣʝʤʝʥʪʠʨʘʥ ʥʘ ʙʘʟʘʪʘ 

ʥʘ ʩʝʢʪʦʨʠ. ʌʣʘʰ-ʧʘʤʝʪʪʘ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ 8 ʩʝʢʪʦʨʠ (ʚʠʞʪʝ 

ʬʠʛ.229 ʠ 230). 

 

ʈʝʛʠʩʪʲʨ FPROT ʩʲʜʲʨʞʘ ʙʠʪʦʚʝ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ 

ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠʣʠ ʠʟʪʨʠʚʘʥʝʪʦ ʥʘ ʩʝʢʪʦʨʠʪʝ. ʉʣʝʜ ʢʘʪʦ 

ʝʜʠʥ ʩʝʢʪʦʨ ʝ ʟʘʱʠʪʝʥ (ʩʲʦʪʚʝʪʥʠʷ ʙʠʪ ʚ ʨʝʛʠʩʪʲʨ FPROT ʩʝ 

ʟʘʧʠʰʝ ʚ 1) ʪʦʡ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʢʣʶʯʝʥ ʦʪ 

ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʢʦʜ (ʩʲʦʪʚʝʪʥʠʷʪ ʙʠʪ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʥʫʣʠʨʘʥ ʩ ʧʦʤʦʱʪʘ ʥʘ ʠʥʩʪʨʫʢʮʠʠ). ʈʝʛʠʩʪʲʨ FPROT ʩʝ 

ʥʫʣʠʨʘ ʩʣʝʜ ʨʝʩʝʪ. 

 

ʈʝʛʠʩʪʨʠʪʝ FPROT ʠ FPS ʠʟʧʦʣʟʚʘʪ ʝʜʠʥ ʠ ʩʲʱ ʨʝʛʠʩʪʨʦʚ 

ʘʜʨʝʩ FF9h. ɼʦʩʪʲʧʲʪ ʜʦ FPROT ʩʝ ʨʘʟʨʝʰʘʚʘ ʯʨʝʟ ʟʘʧʠʩ ʥʘ 

5Eh ʚ ʨʝʛʠʩʪʲʨ FCTL. ɿʘʧʠʩ ʥʘ ʩʪʦʡʥʦʩʪ ʨʘʟʣʠʯʥʘ ʦʪ 5Eh ʚ 

FCTL ʟʘʙʨʘʥʷʚʘ ʜʦʩʪ̡ ʧʘ ʜʦ ʨʝʛʠʩʪʲʨ FPROT ʠ ʨʘʟʨʝʰʘʚʘ 

ʜʦʩʪʲʧʘ ʜʦ ʨʝʛʠʩʪʲʨ FPS. 

 

ʉʧʘʟʚʘʡʪʝ ʩʣʝʜʥʘʪʘ ʧʨʦʮʝʜʫʨʘ, ʢʦʛʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ 

ʨʝʛʠʩʪʲʨ FPROT: 

 

1. ɿʘʧʠʰʝʪʝ 00h ʚʲʚ FCTL, ʟʘ ʜʘ ʥʫʣʠʨʘʪʝ ʬʣʘʰ-

ʢʦʥʪʨʦʣʝʨʘ; 
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2. ɿʘʧʠʰʝʪʝ 5Eh ʚʲʚ FCTL, ʟʘ ʜʘ ʨʘʟʨʝʰʠʪʝ ʜʦʩʪʲʧʘ ʜʦ 

ʨʝʛʠʩʪʲʨ FPROT; 

 

3. ʂʦʥʬʠʛʫʨʠʨʘʡʪʝ ʨʝʛʠʩʪʲʨ FPROT; 

 

4. ɿʘʧʠʰʝʪʝ 00h ʚʲʚ FCTL, ʟʘ ʜʘ ʥʫʣʠʨʘʪʝ ʬʣʘʰ-

ʢʦʥʪʨʦʣʝʨʘ. 

 

ʈʝʛʠʩʪʲʨ FPROT ʩʝ ʠʥʠʮʠaʣʠʟʠʨʘ ʚ 0 ʩʣʝʜ ʨʝʩʝʪ, ʧʦʩʪʘʚʷʡʢʠ 

ʚʩʝʢʠ ʩʝʢʪʦʨ ʚ ʥʝʟʘʱʠʪʝʥʦ ʩʲʩʪʦʷʥʠʝ. ʂʦʛʘʪʦ ʙʠʪ ʚ ʨʝʛʠʩʪʲʨ 

FPROT ʩʝ ʟʘʧʠʰʝ ʚ 1, ʩʲʦʪʚʝʪʥʠʷʪ ʩʝʢʪʦʨ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʟʘʧʠʩʚʘʥ ʠʣʠ ʠʟʪʨʠʚʘʥ. ʉʣʝʜ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʙʠʪ ʚ ʨʝʛʠʩʪʲʨ 

FPROT, ʙʠʪʲʪ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʫʣʠʨʘʥ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ. 

 

ʀʟʪʨʠʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʘ 

 

ʌʣʘʰ-ʩʪʨʘʥʠʮʘʪʘ ʝ ʤʠʥʠʤʘʣʥʠʷ ʙʣʦʢ ʧʘʤʝʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʠʟʪʨʠʪ. ʀʟʪʨʠʪʠ ʙʘʡʪʦʚʝ ʠʤʘʪ ʩʪʦʡʦʩʪ FFh. ʉʘʤʦ 

ʩʪʨʘʥʠʮʠ, ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʚ ʥʝʟʘʱʠʪʝʥʠ ʩʝʢʪʦʨʠ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʠʟʪʨʠʪʠ. ɿʘ ʜʘ ʠʟʨʠʝʪʝ ʩʪʨʘʥʠʮʘ, ʧʲʨʚʦ ʪʨʷʙʚʘ ʜʘ ʷ 

ʦʪʢʣʶʯʠʪʝ (ʌʠʛ.231) ʠ ʩʣʝʜ ʪʦʚʘ ʜʘ ʟʘʧʠʰʝʪʝ ʩʪʦʡʥʦʩʪ 95h ʚ 

ʨʝʛʠʩʪʲʨ FCTL. ʇʦ ʚʨʝʤʝ ʥʘ ʠʟʪʨʠʚʘʥʝʪʦ ʧʨʦʮʝʩʦʨʲʪ ʩʧʠʨʘ 

ʜʘ ʠʟʧʲʣʥʷʚʘ ʠʥʩʪʨʫʢʮʠʠ, ʥʦ ʪʘʢʪʦʚʠʷʪ ʩʠʛʥʘʣ ʠ 

ʧʝʨʠʬʝʨʠʡʥʠʪʝ ʤʦʜʫʣʠ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʨʘʙʦʪʷʪ. 

 

ʀʟʪʨʠʚʘʥʝ ʥʘ ʮʷʣʘʪʘ ʧʘʤʝʪ 

 

ʎʷʣʘʪʘ ʧʘʤʝʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʪʨʠʪʘ ʥʘʚʝʜʥʲʞ ʩʘʤʦ ʩ 

ʜʝʙʲʛʝʨ. 

 

ʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʙʘʡʪ 

 

ɿʘʧʠʩʲʪ ʥʘ ʙʘʡʪ ʚʲʚ ʬʣʘʰ-ʧʘʤʝʪʪʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʢʦʜ 

ʩʪʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʠʥʩʪʨʫʢʮʠʠʪʝ LDC ʠ LDCI. ɿʘʧʠʩʲʪ ʝ 

ʨʘʟʨʝʰʝʥ ʩʘʤʦ ʩʣʝʜ ʦʪʢʣʶʯʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʩʪʨʘʥʠʮʘ, ʚ 

ʢʦʷʪʦ ʱʝ ʩʝ ʠʟʚʲʨʰʚʘ ʟʘʧʠʩʘ (ʬʠʛ.231). ʀʟʪʨʠʪ ʙʘʡʪ ʠʤʘ 

ʩʪʦʡʥʦʩʪ FFh. ʆʧʝʨʘʮʠʷʪʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʜʘ 
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ʧʨʦʤʝʥʠ ʜʘʜʝʥ ʙʠʪ ʦʪ 1 ʚ 0. ɽʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʙʠʪʦʚʝ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʧʨʦʤʝʥʝʥʠ ʦʪ 0 ʚ 1 ʩʘʤʦ ʯʨʝʟ ʦʧʝʨʘʮʠʷ ʠʟʪʨʠʚʘʥʝ. 

 

 

 

 

 

25.14.4 ʆʧʠʩʘʥʠʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʨʝʛʠʩʪʨʠ 

ʈʝʛʠʩʪʲʨ FCTL (Flash Control) 

 

ʌʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʪʢʣʶʯʝʥ ʧʨʝʜʠ ʬʣʘʰ-

ʧʘʤʝʪʪʘ ʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʛʨʘʤʠʨʘʥʘ ʠʣʠ ʠʟʪʨʠʚʘʥʝ. ɿʘʧʠʩ 

ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ 73h ʠ 8Ch ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚ ʨʝʛʠʩʪʲʨ FCTL 

ʦʪʢʣʶʯʚʘ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʘ. ʉʣʝʜ ʢʘʪʦ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʝ 

ʦʪʢʣʶʯʝʥ, ʬʣʘʰ-ʧʘʤʝʪʪʘ ʝ ʨʘʟʨʝʰʝʥʘ ʟʘ ʧʲʣʥʦ ʠʟʪʨʠʚʘʥʝ1 

ʠʣʠ ʠʟʪʨʠʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʠ ʯʨʝʟ ʟʘʧʠʩ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ 

ʢʦʤʘʥʜʠ ʚ ʨʝʛʠʩʪʲʨ FCTL.  
_____________________________________________________________ 

 

ɿʘʙʝʣʝʞʢʘ1: ʎʷʣʦʪʦ ʠʟʪʨʠʚʘʥʝ ʥʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ ʝ ʚʲʟʤʦʞʥʦ ʩʘʤʦ ʯʨʝʟ 

ʜʝʙʲʛʝʨʘ. 

_____________________________________________________________ 

 

ɿʘʧʠʩ ʥʘ ʥʝʚʘʣʠʜʥʘ ʩʪʦʡʥʦʩʪ ʠʣʠ ʥʝʚʘʣʠʜʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʠ ʚʲʚ FCTL ʚʦʜʠ ʜʦ 

ʟʘʢʣʶʯʚʘʥʝ ʥʘ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʘ. ʈʝʛʠʩʪʲʨ FCTL ʠ ʨʝʛʠʩʪʲʨ 

FSTAT ʠʟʧʦʣʟʚʘʪ ʝʜʠʥ ʠ ʩʲʱ ʨʝʛʠʩʪʨʦʚ ʘʜʨʝʩ. ʇʨʠ ʟʘʧʠʩ ʩʝ 

ʠʟʧʦʣʟʚʘ ʨʝʛʠʩʪʲʨ FCTL, ʘ ʧʨʠ ʯʝʪʝʥʝ FSTAT. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ FCMD 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ɿ ɿ ɿ ɿ ɿ ɿ ɿ ɿ 

ɸʜʨʝʩ FF8h 

  

ɽʜʠʥ ʙʘʡʪ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʧʠʩʘʥ ʧʦʚʝʯʝ ʜʚʘ ʧʲʪʠ ʧʨʝʜʠ 

ʩʪʨʘʥʠʮʘʪʘ ʜʘ ʙʲʜʝ ʠʟʪʨʠʪʘ.  
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ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 

ʌʣʘ-hʢʦʤʘʥʜʘ 

73h ï ʇʲʨʚʘ ʢʦʤʘʥʜʘ ʟʘ ʦʪʢʣʶʯʚʘʥʝ 

8Ch ï ɺʪʦʨʘ ʢʦʤʘʥʜʘ ʟʘ ʦʪʢʣʶʯʚʘʥʝ 

95h ï ʂʦʤʘʥʜʘ ʟʘ ʠʟʪʨʠʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʘ 

63h ï ʂʦʤʘʥʜʘ ʟʘ ʠʟʪʨʠʚʘʥʝ ʥʘ ʮʷʣʘʪʘ ʧʘʤʝʪ 

5Eh ï ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʨʝʛʠʩʪʲʨ FPROT 

 

ʊʘʙʣ. 111 FCTL  

 

ʈʝʛʠʩʪʲʨ FSTAT (Flash Status) 

 

ʈʝʛʠʩʪʲʨ FSTAT ʫʢʘʟʚʘ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʬʣʘʰ-

ʢʦʥʪʨʦʣʝʨʘ. ʈʝʛʠʩʪʲʨ FSTAT ʠ ʨʝʛʠʩʪʲʨ FCTL ʠʟʧʦʣʟʚʘʪ 

ʝʜʠʥ ʠ ʩʲʱ ʨʝʛʠʩʪʨʦʚ ʘʜʨʝʩ. ʇʨʠ ʟʘʧʠʩ ʩʝ ʠʟʧʦʣʟʚʘ ʨʝʛʠʩʪʲʨ 

FCTL, ʘ ʧʨʠ ʯʝʪʝʥʝ FSTAT. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  FSTAT 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ ʏ ʏ ʏ ʏ ʏ ʏ ʏ 

ɸʜʨʝʩ FF8h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-6 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

5-0 

ʉʲʩʪʦʷʥʠʝ ʥʘ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʘ 

000000 ï ʌʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʝ ʟʘʢʣʶʯʝʥ 

000001 ï ʇʲʨʚʘʪʘ ʢʦʤʘʥʜʘ ʟʘ ʦʪʢʣʶʯʚʘʥʝ ʝ ʧʨʠʝʪʘ 

000010 ï ɺʪʦʨʘʪʘ ʢʦʤʘʥʜʘ ʟʘ ʦʪʢʣʶʯʚʘʥʝ ʝ ʧʨʠʝʪʘ 

000011 ï ʌʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʝ ʦʪʢʣʶʯʝʥ 

000100 ï ʈʝʛʠʩʪʲʨ FPROT ʝ ʠʟʙʨʘʥ 

001ʭʭʭ ï ʆʧʝʨʘʮʠʷ ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ ʚ ʧʨʦʛʨʝʩ 

010ʭʭʭ ï ʆʧʝʨʘʮʠʷ ʠʟʪʨʠʚʘʥʝ ʥʘ ʩʪʨʘʥʠʮʘ ʝ ʚ ʧʨʦʛʨʝʩ 

100ʭʭʭ ï ʆʧʝʨʘʮʠʷ ʧʲʣʥʦ ʠʟʪʨʠʚʘʥʝ ʝ ʚ ʧʨʦʛʨʝʩ 

 

ʊʘʙʣ. 112 FSTAT 
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ʈʝʛʠʩʪʲʨ FPS (Flash Page Select) 

 

ʈʝʛʠʩʪʲʨ FPS ʠʟʙʠʨʘ ʬʣʘʰ-ʩʪʨʘʥʠʮʘ, ʢʦʷʪʦ ʱʝ ʙʲʜʝ 

ʧʨʦʛʨʘʤʠʨʘʥʘ ʠʣʠ ʠʟʪʨʠʚʘʥʘ. ʈʝʛʠʩʪʲʨ FPS ʠ ʨʝʛʠʩʪʲʨ 

FPROT ʠʟʧʦʣʟʚʘʪ ʝʜʠʥ ʠ ʩʲʱ ʨʝʛʠʩʪʨʦʚ ʘʜʨʝʩ. FPROT ʝ 

ʜʦʩʪʲʧʝʥ ʢʦʛʘʪʦ ʬʣʘʰ-ʢʦʥʪʨʦʣʝʨʲʪ ʝ ʟʘʢʣʶʯʝʥ ʠ ʨʝʛʠʩʪʲʨ 

FCTL ʝ ʟʘʧʠʩʘʥ ʩ 5Eh. ɺʲʚ ʚʩʠʯʢʠ ʜʨʫʛʠ ʩʣʫʯʘʠ ʝ ʜʦʩʪʲʧʝʥ 

ʨʝʛʠʩʪʲʨ FPS. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ INFO_EN PAGE 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FF9h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ ʬʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ 

0 ï ʌʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʝ ʟʘʙʨʘʥʝʥʘ 

1 ï ʌʣʘʰ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪ ʝ ʨʘʟʨʝʰʝʥʘ 

6-0 

ʀʟʙʦʨ ʥʘ ʩʪʨʘʥʠʮʘ 

ʊʦʚʘ 7 ʙʠʪʦʚʦ ʧʦʣʝ ʫʢʘʟʚʘ ʬʣʘʰ-ʩʪʨʘʥʠʮʘ ʟʘ ʠʟʪʨʠʚʘʥʝ ʠ 

ʦʪʢʣʶʯʚʘʥʝ. ʊʝʟʠ ʙʠʪʦʚʝ ʩʝ ʷʚʷʚʘʪ ʩʪʘʨʰʠʪʝ ʙʠʪʦʚʝ [15-9] ʥʘ 

ʘʜʨʝʩʠʪʝ ʚʲʚ ʬʣʘʰ-ʧʘʤʝʪʪʘ. ɿʘ Z8F04ʭʭ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ 

ʩʪʘʨʰʠʪʝ 4 ʙʠʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 0. 

 

ʊʘʙʣ. 113 FPS 

 

ʈʝʛʠʩʪʲʨ FPROT (Flash Sector Protect) 

 

ʈʝʛʠʩʪʲʨ FPROT ʩʲʜʲʨʞʘ ʨʘʟʨʝʰʘʚʘʱʠ ʙʠʪʦʚʝ ʟʘ ʚʩʝʢʠ 

ʬʣʘʰ-ʩʝʢʪʦʨ. ʊʝʟʠ ʙʠʪʦʚʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʫʩʪʘʥʦʚʷʚʘʥʠ ʩ 

ʠʥʩʪʨʫʢʮʠʠ, ʥʦ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʥʫʣʠʨʘʥʠ ʩ ʠʥʩʪʨʫʢʮʠʠ. 

 

ʈʝʛʠʩʪʲʨ FPROT ʠ ʨʝʛʠʩʪʲʨ FPS ʠʟʧʦʣʟʚʘʪ ʝʜʠʥ ʠ ʩʲʱ 

ʨʝʛʠʩʪʨʦʚ ʘʜʨʝʩ. FPROT ʝ ʜʦʩʪʲʧʝʥ ʢʦʛʘʪʦ ʬʣʘʰ-

ʢʦʥʪʨʦʣʝʨʲʪ ʝ ʟʘʢʣʶʯʝʥ ʠ ʨʝʛʠʩʪʲʨ FCTL ʝ ʟʘʧʠʩʘʥ ʩ 5Eh. 
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ɺʲʚ ʚʩʠʯʢʠ ʜʨʫʛʠ ʩʣʫʯʘʠ ʝ ʜʦʩʪʲʧʝʥ ʨʝʛʠʩʪʲʨ FPS. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ SPROT7 SPROT6 SPROT5 SPROT4 SPROT3 SPROT2 SPROT1 SPROT0 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FF9h 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 
ɿʘʱʠʪʘ ʥʘ ʩʝʢʪʦʨ 

0 ï  ʉʝʢʪʦʨʲʪ ʝ ʥʝʟʘʱʠʪʝʥ 

1 ï  ʉʝʢʪʦʨʲʪ ʝ ʟʘʱʠʪʝʥ 

 

ʊʘʙʣ. 114 FPROT 

 

ʈʝʛʠʩʪʲʨ FFREQH (Flash Frequency High) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ FFREQH 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FFAh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 
ʉʪʘʨʰʠ ʙʘʡʪ ʥʘ 16 ʙʠʪʦʚʘʪʘ ʬʣʘʰ-ʯʝʩʪʦʪʥʘ ʩʪʦʡʥʦʩʪ 

FFREQ 

 

ʊʘʙʣ. 115 FFREQH 

 

ʈʝʛʠʩʪʲʨ FFREQL (Flash Frequency Low) 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ FFREQL 

ʈʝʩʝʪ 0 0 0 0 0 0 0 0 



  

 

577 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ FFBh 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-0 
ʄʣʘʜʰʠ ʙʘʡʪ ʥʘ 16 ʙʠʪʦʚʘʪʘ ʬʣʘʰ-ʯʝʩʪʦʪʥʘ ʩʪʦʡʥʦʩʪ 

FFREQ 

 

ʊʘʙʣ. 116 FFREQL  
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25.15  ʌʣʘ-hʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

25.15.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ ʙʠʪʦʚʝ ʧʦʟʚʦʣʷʚʘʪ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʷ ʜʘ ʫʧʨʘʚʣʷʚʘ ʩʣʝʜʥʠʪʝ ʬʫʥʢʮʠʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ: 

 

Á ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʠʣʠ ʨʝʩʝʪ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ 
ʥʘ WDT-ʪʘʡʤʝʨʘ; 

 

Á ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ ʩʣʝʜ ʨʝʩʝʪ; 

 

Á ɿʘʱʠʪʘʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʢʦʜ ʦʪ ʧʨʦʯʠʪʘʥʝ; 

 

Á ɿʘʱʠʪʘʚʘʥʝ ʥʘ ʯʘʩʪʠ ʠʣʠ ʥʘ ʮʝʣʠʷ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʢʦʜ 
ʦʪ ʩʣʫʯʘʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠʣʠ ʠʟʪʨʠʚʘʥʝ; 

 

Á ʀʟʢʣʶʯʚʘʥʝ ʥʘ VBO ʩʭʝʤʘʪʘ ʚ STOP-ʨʝʞʠʤ; 

 

Á ʂʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ: 

 

o ʢʚʘʨʮʦʚʠ ʨʝʟʦʥʘʪʦʨʠ 32kHz õ 1MHz; 

 

o ʢʚʘʨʮʦʚʠ ʨʝʟʦʥʘʪʦʨʠ 0.5MHz õ 5MHz; 

 

o ʢʚʘʨʮʦʚʠ ʨʝʟʦʥʘʪʦʨʠ 5MHz ÷ 20MHz; 

 

o ʚʲʥʰʥʘ RC ʚʝʨʠʛʘ (< 4MHz). 

 

Á ʅʘʩʪʨʦʡʢʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ ʛʝʥʝʨʘʪʦʨ. 

 

ʉʣʝʜ ʚʩʷʢʦ ʧʨʝʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ 

ʙʠʪʦʚʝ, ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʝʩʝʪʥʝ, ʟʘ ʜʘ ʤʦʞʝ 

ʥʦʚʠʪʝ ʥʘʩʪʨʦʡʢʠ ʜʘ ʩʪʘʥʘʪ ʘʢʪʠʚʥʠ. ʇʨʠ ʚʩʝʢʠ ʪʠʧ ʨʝʩʝʪ 

(ʩʠʩʪʝʤʝʥ ʠʣʠ ʠʟʣʠʟʘʥʝ ʦʪ STOP-ʨʝʞʠʤ) ʬʣʘʰ-

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʪʝ ʙʠʪʦʚʝ ʩʝ ʠʟʯʠʪʘʪ ʦʪ ʇʨʦʛʨʘʤʥʘʪʘ 
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ʇʘʤʝʪ ʠ ʩʝ ʟʘʧʠʩʚʘʪ ʚ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʨʝʛʠʩʪʨʠ. ʊʝʟʠ 

ʨʝʛʠʩʪʨʠ ʥʝ ʩʘ ʯʘʩʪ ʦʪ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ ʠ ʥʝ ʩʘ ʜʦʩʪʲʧʥʠ 

ʟʘ ʟʘʧʠʩ ʠʣʠ ʯʝʪʝʥʝ. 

 

 

25.15.2 ʊʠʧʦʚʝ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

 

ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

 

ʊʝʟʠ ʙʠʪʦʚʝ ʟʘʝʤʘʪ ʧʲʨʚʠʪʝ ʜʚʘ ʙʘʡʪʘ ʥʘ ʇʨʦʛʨʘʤʥʘʪʘ ʧʘʤʝʪ. 

ʀʥʬʦʤʘʮʠʷʪʘ ʚ ʪʝʟʠ ʙʘʡʪʦʚʝ ʩʝ ʛʫʙʠ ʧʨʠ ʠʟʪʨʠʚʘʥʝ ʥʘ ʬʣʘʰ-

ʩʪʨʘʥʠʮʘ 0 ʥʘ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ WDT_RES WDT_AO OSC_SEL[1:0] VBO_AO FRP  FWP 

ʈʝʩʝʪ ʅ ʅ ʅ ʅ ʅ ʅ ʅ ʅ 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 0000h 

ʅ - ʥʝʧʨʦʤʝʥʝʥ 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 
ʈʝʘʢʮʠʷ ʥʘ WDT-ʪʘʡʤʝʨʘ ʧʨʠ ʧʨʝʧʲʣʚʘʥʝ 

0 ï WDT-ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʧʨʝʢʲʩʚʘʥʝ 

1 ï WDT-ʪʘʡʤʝʨʲʪ ʛʝʥʝʨʠʨʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ 

6 

ɺʢʣʶʯʚʘʥʝ ʥʘ WDT-ʪʘʡʤʝʨʘ 

0 ï  WDT-ʪʘʡʤʝʨʲʪ ʝ ʚʢʣʶʯʝʥ ʠ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʙʨʘʥʝʥ 

1 ï WDT-ʪʘʡʤʝʨʲʪ ʥʝ ʝ ʚʢʣʶʯʝʥ. WDT-ʪʘʡʤʝʨʲʪ ʩʝ ʚʢʣʶʯʚʘ 

        ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʩʪʨʫʢʮʠʷʪʘ WDT. ɺʝʜʥʲʞ ʚʢʣʶʯʝʥ 

        ʪʘʡʤʝʨʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʙʨʘʥʝʥ ʩʘʤʦ ʦʪ ʨʝʩʝʪ. 

5-4 

ʈʝʞʠʤ ʥʘ ʛʝʥʝʨʘʪʦʨʘ 

00 ï ɺʲʥʰʥʘ RC ʚʝʨʠʛʘ (< 4MHz) 

01 ï ʢʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ (32kHz õ 1MHz) 

10 ï ʢʚʘʨʮʦʚ (ʢʝʨʘʤʠʯʝʥ) ʨʝʟʦʥʘʪʦʨ (0.5MHz õ 5MHz ) 

11 ï ʢʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ (5MHz õ 20MHz) 

3 
ʈʘʟʨʝʰʘʚʘʥʝ ʥʘ VBO ʟʘʱʠʪʘʪʘ 

0 ï VBO ʟʘʱʠʪʘʪʘ ʝ ʟʘʙʨʘʥʝʥʘ ʚ STOP-ʨʝʞʠʤ 

1 ï VBO ʟʘʱʠʪʘʪʘ ʚʠʥʘʛʠ ʝ ʨʘʟʨʝʰʝʥʘ (ʜʦʨʠ ʠ ʚ STOP-ʨʝʞʠʤ) 
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2 
ɿʘʱʠʪʘ ʥʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ (ʧʨʦʛʨʘʤʥʠʷ ʢʦʜ) ʦʪ ʧʨʦʯʠʪʘʥʝ 

0 ï ʇʨʦʛʨʘʤʥʠʷ ʢʦʜ ʝ ʟʘʱʠʪʝʥ 

1 ï ʇʨʦʛʨʘʤʥʠʷ ʢʦʜ ʝ ʥʝʟʘʱʠʪʝʥ 

1 ʊʦʟʠ ʙʠʪ ʝ ʨʝʟʝʨʚʠʨʘʥ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 1. 

0 

ɿʘʱʠʪʘ ʥʘ ʬʣʘʰ-ʧʘʤʝʪʪʘ ʦʪ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʠʟʪʨʠʚʘʥʝ 

0 ï ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠ ʠʟʪʨʠʚʘʥʝʪʦ ʝ ʟʘʙʨʘʥʝʥʦ ʟʘ ʮʷʣʘʪʘ ʬʣʘʰ- 

      ʧʘʤʝʪ. ɺ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʢʦʜ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʠʟʪʨʠʚʘʥʝʪʦ 

      ʥʘ ʩʪʨʘʥʠʮʘ ʠ ʥʘ ʮʷʣʘʪʘ ʧʘʤʝʪ ʩʲʱʦ ʝ ʟʘʙʨʘʥʝʥʦ. ʎʷʣʦʪʦ 

      ʠʟʪʨʠʚʘʥʝ ʥʘ ʧʘʤʝʪʪʘ ʝ ʚʲʟʤʦʞʥʦ ʯʨʝʟ ʜʝʙʲʛʝʨʘ. 

1 ï ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʠʟʪʨʠʚʘʥʝʪʦ ʥʘ ʩʪʨʘʥʠʮʘ ʠ ʥʘ ʮʷʣʘʪʘ ʧʘʤʝʪ 

      ʝ ʨʘʟʨʝʰʝʥʦ. 

 

ʊʘʙʣ. 117 ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʝʥ ʙʘʡʪ 0 
 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ VBO_RES  XTLDIS  

ʈʝʩʝʪ ʅ ʅ ʅ ʅ ʅ ʅ ʅ ʅ 

ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ ʏ/ɿ 

ɸʜʨʝʩ ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 0001h 

ʅ ï ʥʝʧʨʦʤʝʥʝʥ 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7 1 ï VBO-ʤʦʜʫʣʘ ʛʝʥʝʨʠʨʘ ʩʠʩʪʝʤʝʥ ʨʝʩʝʪ 

6-5 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 1. 

4 
ɺʢʣʶʯʚʘʥʝ ʥʘ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ ʧʨʠ ʨʝʩʝʪ 

0 ï ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʩʝ ʚʢʣʶʯʚʘ ʧʨʠ ʨʝʩʝʪ 

1 ï ʂʚʘʨʮʦʚʠʷʪ ʛʝʥʝʨʘʪʦʨ ʥʝ ʩʝ ʚʢʣʶʯʚʘ ʧʨʠ ʨʝʩʝʪ 

3-0 ʊʝʟʠ ʙʠʪʦʚʝ ʩʘ ʨʝʟʝʨʚʠʨʘʥʠ ʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 1. 

 

ʊʘʙʣ. 118 ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʝʥ ʙʘʡʪ 1 
 

 

ʌʘʙʨʠʯʥʠ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

 

ʊʝʟʠ ʬʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ ʩʘ ʥʘʩʪʨʦʝʥʠ ʬʘʙʨʠʯʥʦ 

ʠ ʥʝ ʩʝ ʥʫʞʜʘʷʪ ʦʪ ʧʦʪʨʝʙʠʪʝʣʩʢʘ ʥʘʤʝʩʘ. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ 

ʪʘʟʠ ʪʝʤʘ ʥʷʤʘ ʜʘ ʙʲʜʝ ʨʘʟʛʣʝʜʘʥʘ ʚ ʢʥʠʛʘʪʘ. 

 



  

 

581 

25.16   ɽʥʝʨʛʦ-ʥʝʟʘʚʠʩʠʤʘ ʧʘʤʝʪ ʟʘ ʜʘʥʥʠ (NVDS) 

25.16.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8Encore!F083A ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʩʲʜʲʨʞʘʪ 

ʝʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘ ʧʘʤʝʪ NVDS (Non-Volatile Data Storage) 

ʩ ʦʙʝʤ ʜʦ 100 ʙʘʡʪʘ, ʢʦʷʪʦ ʠʟʜʲʨʞʘ ʥʘ 100 000 ʮʠʢʲʣʘ ʟʘ 

ʟʘʧʠʩ.  

 

ɿʘ ʜʦʩʪʲʧ ʜʦ NVDS ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʚʝ ʧʦʜʧʨʦʛʨʘʤʠ: 

ʧʦʜʧʨʦʛʨʘʤʘ ʟʘ ʟʘʧʠʩ ʠ ʧʦʜʧʨʦʛʨʘʤʘ ʟʘ ʯʝʪʝʥʝ. ʊʝʟʠ 

ʧʦʜʧʨʦʛʨʘʤʠ ʩʘ ʧʨʝʜʝʬʠʥʠʨʘʥʠ ʠ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʥʘ ʘʜʨʝʩʠ 

ʠʟʚʲʥ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ, ʠʟʧʦʣʟʚʘʥʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ 

ʢʦʜ. ɼʦʩʪʲʧʲʪ ʜʦ ʪʷʭ ʩʪʘʚʘ ʩ ʠʥʩʪʨʫʢʮʠʷʪʘ CALL. 

 

ɿʘ ʜʘ ʥʝ ʨʘʟʨʫʰʘʚʘʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʢʦʜ, ʪʝʟʠ ʧʦʜʧʨʦʛʨʘʤʠ 

ʩʲʭʨʘʥʷʚʘʪ ʚ ʩʪʝʢʘ ʪʝʢʫʱʠʷ ʥʘʙʦʨ ʦʪ ʨʘʙʦʪʥʠ ʨʝʛʠʩʪʨʠ R0 õ 

R15. ʇʨʠ ʠʟʣʠʟʘʥʝ ʦʪ ʪʝʟʠ ʧʦʜʧʨʦʛʨʘʤʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

ʨʘʙʦʪʥʠʪʝ ʨʝʛʠʩʪʨʠ ʩʝ ʚʲʟʩʪʘʥʦʚʷʚʘ. 

 

ʇʨʠ ʜʦʩʪʲʧʘ ʜʦ NVDS ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʥʝ ʩʘ ʟʘʙʨʘʥʝʥʠ. ɺʩʷʢʦ 

ʧʨʝʢʲʩʚʘʥʝ, ʢʦʝʪʦ ʚʲʟʥʠʢʚʘ ʧʦ ʚʨʝʤʝ ʥʘ ʜʦʩʪʲʧ ʜʦ NVDS, ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʧʨʦʤʝʥʷ ʨʘʙʦʪʥʠʪʝ ʨʝʛʠʩʪʨʠ ʠ ʪʝʢʫʱʦʪʦ 

ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʩʪʝʢʘ, ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

NVDS ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʚʨʝʜʝʥʦ. Zilog ʧʨʝʧʦʨʲʯʚʘ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʜʘ ʙʲʜʘʪ ʟʘʙʨʘʥʝʥʠ ʧʨʝʜʠ ʜʦʩʪʲʧ ʜʦ NVDS.  

 

ɿʘ ʧʨʘʚʠʣʥʘ ʨʘʙʦʪʘ ʥʘ NVDS, ʬʣʘʰ-ʯʝʩʪʦʪʥʠʪʝ ʨʝʛʠʩʪʨʠ 

FFREQH:FFREQL ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʛʨʘʤʠʨʘʥʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʥʘʪʘ ʪʘʢʪʦʚʘ ʯʝʩʪʦʪʘ 

(ʚʠʞʪʝ 25.14 ʌʣʘʰ-ʧʘʤʝʪ). 

 

 

25.16.2 ɿʘʧʠʩ ʥʘ ʙʘʡʪ ʚ NVDS 

 

ɿʘ ʜʘ ʟʘʧʠʰʝ ʙʘʡʪ ʚ NVDS, ʧʦʪʨʝʙʠʪʝʣʩʢʠʪ̫ ʢʦʜ ʪʨʷʙʚʘ 
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ʧʲʨʚʦ ʜʘ ʟʘʧʠʰʝ ʘʜʨʝʩʘ (00h õ 63h) ʠ ʩʣʝʜ ʪʦʚʘ ʜʘʥʥʠʪʝ (00h 

õ FFh)  ʚ ʩʪʝʢʘ. ɿʘʧʠʩʲʪ ʥʘ ʜʘʥʥʠʪʝ ʚ NVDS ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ 

ʯʨʝʟ ʠʟʚʠʢʚʘʥʝ ʥʘ ʧʦʜʧʦʛʨʘʤʘʪʘ ʟʘ ʟʘʧʠʩ ʥʘ ʘʜʨʝʩ 20B3h. 

ʇʨʠ ʚʨʲʱʘʥʝ ʦʪ ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ 

ʟʘʧʠʩʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R0 (ʊʘʙʣ.119). 

ʇʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʢʦʜ ʪʨʷʙʚʘ ʜʘ ʤʘʭʥʝ ʘʜʨʝʩʘ ʠ ʙʘʡʪʘ ʩ ʜʘʥʥʠ 

ʦʪ ʩʪʝʢʘ. 

 

ɿʘʧʠʩ ʥʘ ʥʝʚʘʣʠʜʝʥ ʘʜʨʝʩ ʥʷʤʘ ʥʠʢʘʢʲʚ ʝʬʝʢʪ. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  FE IGADDR WE 

ɸʜʨʝʩ ʈʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ R0 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-3 - 

2 
ʌʣʘ-hʛʨʝʰʢʘ 

0 ï ʅʷʤʘ ʬʣʘʰ-ʛʨʝʰʢʘ 

1 ï ɺʲʟʥʠʢʘʥʘʣʘ ʝ ʬʣʘʰ-ʛʨʝʰʢʘ 

1 
ʅʝʚʘʣʠʜʝʥ ʘʜʨʝʩ 

0 ï ɺʘʣʠʜʝʥ ʘʜʨʝʩ 

1 ï ʅʝʚʘʣʠʜʝʥ ʘʜʨʝʩ 

0 

ɻʨʝʰʢʘ ʧʨʠ ʟʘʧʠʩ 

0 ï ʅʷʤʘ ʛʨʝʰʢʘ 

1 ï ʀʤʘ ʛʨʝʰʢʘ. ʇʨʠ ʟʘʧʠʩ ʟʘʧʠʩʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ 

      ʠʟʯʠʪʘ ʠ ʘʢʦ ʧʨʦʯʝʪʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ 

      ʟʘʧʠʩʚʘʥʘʪʘ, ʪʦʟʠ ʙʠʪ ʩʝ ʫʩʪʘʥʦʚʷʚʘ. 

 

ʊʘʙʣ. 119 ʉʪʘʪʫʩ ʙʘʡʪ ʧʨʠ NVDS ʟʘʧʠʩ 
 

 

25.16.3 ʏʝʪʝʥʝ ʥʘ ʙʘʡʪ ʦʪ NVDS 

 

ɿʘ ʜʘ ʧʨʦʯʝʪʝ ʙʘʡʪ ʦʪ NVDS, ʧʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʢʦʜ ʪʨʷʙʚʘ 

ʧʲʨʚʦ ʜʘ ʟʘʧʠʰʝ ʘʜʨʝʩʘ (00h õ 63h) ʚ ʩʪʝʢʘ. ʏʝʪʝʥʝʪʦ ʥʘ 

ʜʘʥʥʠʪʝ ʦʪ NVDS ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʠʟʚʠʢʚʘʥʝ ʥʘ 

ʧʦʜʨʧʦʛʨʘʤʘʪʘ ʟʘ ʯʝʪʝʥʝ ʥʘ ʘʜʨʝʩ 2000h. ʇʨʠ ʚʨʲʱʘʥʝ ʦʪ 
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ʧʦʜʧʨʦʛʨʘʤʘʪʘ ʧʨʦʯʝʪʝʥʠʷʪ ʙʘʡʪ ʩʘ ʥʘʤʠʨʘ ʚ ʨʘʙʦʪʥʠʷ 

ʨʝʛʠʩʪʲʨ R0, ʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʘ ʦʪ ʯʝʪʝʥʝʪʦ ʩʝ 

ʩʲʭʨʘʥʷʚʘ ʚ ʨʘʙʦʪʥʠʷ ʨʝʛʠʩʪʲʨ R1 (ʊʘʙʣ.120). 

ʇʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʢʦʜ ʪʨʷʙʚʘ ʜʘ ʤʘʭʥʝ ʘʜʨʝʩʘ ʦʪ ʩʪʝʢʘ. 

 

ʏʝʪʝʥʝ ʦʪ ʥʝʚʘʣʠʜʝʥ ʘʜʨʝʩ ʚʨʲʱʘ ʩʪʦʡʥʦʩʪ FFh. 

 

ɹʠʪ 7 6 5 4 3 2 1 0 

ʀʤʝ  DE  FE IGADDR  

ɸʜʨʝʩ ʈʘʙʦʪʝʥ ʨʝʛʠʩʪʲʨ R1 

 

ɹʠʪ ʆʧʠʩʘʥʠʝ 

7-5 - 

4 

ɻʨʝʰʢʘ ʥʘ ʜʘʥʥʠʪʝ 

0 ï ʅʷʤʘ ʛʨʝʰʢʘ 

1 ï ɺʲʟʥʠʢʘʥʘʣʘ ʝ ʛʨʝʰʢʘ. ʂʦʛʘʪʦ ʩʝ ʯʝʪʝ NVDS ʘʜʨʝʩ, ʘʢʦ ʩʝ 

       ʥʘʤʝʨʠ ʛʨʝʰʢʘ ʚ ʥʘʡ-ʧʦʩʣʝʜʥʠʪʝ ʜʘʥʥʠ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ 

       ʪʦʟʠ ʘʜʨʝʩ, ʪʦʟʠ ʙʠʪ ʩʝ ʫʩʪʘʥʦʚʷʚʘ. 

3 - 

2 
ʌʣʘ-hʛʨʝʰʢʘ 

0 ï ʅʷʤʘ ʬʣʘʰ-ʛʨʝʰʢʘ 

1 ï ɺʲʟʥʠʢʘʥʘʣʘ ʝ ʬʣʘʰ-ʛʨʝʰʢʘ 

1 
ʅʝʚʘʣʠʜʝʥ ʘʜʨʝʩ 

0 ï ɺʘʣʠʜʝʥ ʘʜʨʝʩ 

1 ï ʅʝʚʘʣʠʜʝʥ ʘʜʨʝʩ 

0 - 

 

ʊʘʙʣ. 120 ʉʪʘʪʫʩ ʙʘʡʪ ʧʨʠ NVDS ʟʘʧʠʩ 
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25.17  ɼʝʙʲʛʝʨ 

25.17.1 ʆʙʱʠ ʩʚʝʜʝʥʠʷ 

 

Z8 Encore! ʬʘʤʠʣʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʩʲʜʲʨʞʘ ʚʛʨʘʜʝʥ 

ʜʝʙʲʛʝʨ (OCD ï On-Chip Debugger), ʢʦʡʪʦ ʠʤʘ ʩʣʝʜʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 

Á ʏʝʪʝʥʝ ʠ ʟʘʧʠʩ ʥʘ ʈʝʛʠʩʪʨʦʚʘʪʘ ʇʘʤʝʪ; 

 

Á ʏʝʪʝʥʝ ʠ ʟʘʧʠʩ ʥʘ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ; 

 

Á ʏʝʪʝʥʝ ʠ ʟʘʧʠʩ ʥʘ ʇʘʤʝʪʪʘ ʟʘ ɼʘʥʥʠ; 

 

Á ɿʘʜʘʚʘʥʝ ʥʘ ʪʦʯʢʠ ʥʘ ʧʨʝʢʲʩʚʘʥʝ (breakpoints); 

 

Á ʀʟʧʲʣʥʷʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʧʨʦʮʝʩʦʨʘ eZ8. 

 

ɺʨʲʟʢʘʪʘ ʤʝʞʜʫ ʚʛʨʘʜʝʥʠʷ ʜʝʙʲʛʝʨ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʠ 

ʢʦʤʧʶʪʲʨ ʩʪʘʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʬʝʡʩʘ USB SmartCable 

(ʌʠʛ. 232) 

 

 
 

ʌʠʛ. 232 USB SmartCable ʠʥʪʝʨʬʝʡʩ 
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25.17.2 ʉʚʲʨʟʚʘʥʝ ʥʘ ʜʝʙʲʛʝʨʘ ʢʲʤ ʤʠʢʨʦʢʦʥʪʦʣʝʨʘ 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʥʘʯʠʥʘ ʥʘ ʩʚʲʨʟʚʘʥʝ ʥʘ USB 

SmarCable ʠʥʪʝʨʬʝʡʩʘ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

 

 
 

ʌʠʛ. 233 ʉʚʲʨʟʚʘʥʝ ʥʘ USB SmartCable ʠʥʪʝʨʬʝʡʩ ʩ Z8 Encore! ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ 
 

 

25.17.3 ʊʝʩʪʚʘʥʝ/ʜʝʙʲʛʚʘʥʝ ʩ USB SmartCable 

 

ɿʘ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʜʝʙʲʛʝʨʘ, ʪʨʷʙʚʘ ʜʘ ʛʦ ʠʟʙʝʨʝʪʝ ʢʘʪʦ 

ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʪʝʩʪʚʘʥʝ/ʜʝʙʲʛʚʘʥʝ. ɿʘ ʮʝʣʪʘ ʠʟʙʝʨʝʪʝ Project 

Ÿ Settingsé. ʆʪʚʘʨʷ ʩʝ ʧʨʦʟʦʨʝʮʘ Project Settings 

(ʌʠʛ.234). ʀʟʙʝʨʝʪʝ ʢʘʪʝʛʦʨʠʷʪʘ Debugger ʠ ʦʪ ʤʝʥʶʪʦ 

Debug Tool:Current ʠʟʙʝʨʝʪʝ USBSmartCable. 

 

ʉʚʲʨʞʝʪʝ ʜʝʙʲʛʝʨʘ ʢʲʤ ʢʦʤʧʶʪʲʨʘ ʠ ʧʣʘʪʢʘʪʘ (ʌʠʛ.235).  

 

 

ʂʦʥʝʢʪʦʨ 

  

 

 

ɿʘʭʨʘʥʚʘʥʝʪʦ ʥʘ ʨʘʟʚʦʡʥʘʪʘ ʧʣʘʪʢʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʠʟʢʣʶʯʝʥʦ ʧʨʝʜʠ ʜʘ ʩʚʲʨʞʝʪʝ/ʦʪʢʘʯʠʪʝ ʜʝʙʲʛʝʨʘ ʢʲʤ/ʦʪ 

ʥʝʷ. 
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ʌʠʛ. 234 Project Ssettings 

 

 
 

ʌʠʛ. 235 ʉʚʲʨʟʚʘʥʝ ʥʘ ʜʝʙʲʛʝʨʘ ʢʲʤ ʧʣʘʪʢʘʪʘ ʠ ʢʦʤʧʶʪʲʨʘ 
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ʀʟʧʦʣʟʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʙʫʪʦʥʠ ʚ ʩʨʝʜʘʪʘ ZDS II, ʟʘ ʜʘ ʩʝ 

ʩʚʲʨʞʝʪʝ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʥʘ ʧʣʘʪʢʘʪʘ ʠ ʜʘ ʟʘʨʝʜʠʪʝ 

ʧʨʦʛʨʘʤʘʪʘ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

 

 
 |    |_ ɿʘʨʝʞʜʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ 

 |_ ʉʚʲʨʟʚʘʥʝ ʥʘ  ZDS II ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ  ʧʦʩʨʝʜʩʪʚʦʤ ʜʝʙʲʛʝʨʘ 

 

ʄʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʠ  ʨʝʩʝʪ ʙʫʪʦʥʘ . ZDS II ʩʨʝʜʘʪʘ 

ʧʲʨʚʦ ʱʝ ʩʝ ʩʚʲʨʞʝ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʥʘ ʧʣʘʪʢʘʪʘ, ʩʣʝʜ 

ʢʦʝʪʦ ʱʝ ʟʘʨʝʜʠ ʧʨʦʛʨʘʤʘʪʘ ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

 

ɼʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝ ʜʘ ʥʘʤʝʨʠʪʝ ʚ 24.5.2 

ʊʝʩʪʚʘʥʝ ʠ ʜʝʙʲʛʚʘʥʝ. 
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25.18  ɽʣʝʢʪʨʠʯʝʩʢʠ ʧʘʨʘʤʝʪʨʠ 

 

ʇʲʣʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ 

Z8Encore!F083A ʩʝʨʠʷʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʤʦʞʝ ʜʘ 

ʥʘʤʝʨʠʪʝ ʚ ʦʨʠʛʠʥʘʣʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ Z8Encore!®F083A 

Series. Product Specification (PS026310-1212). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.zilog.com/docs/z8encorexp/PS0263.pdf
http://www.zilog.com/docs/z8encorexp/PS0263.pdf
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25.19  ʀʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʨʲʯʢʘ 

 

ʄʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʩʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʧʨʠ ʠʟʙʦʨʘ ʩʠ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʦʪ ʩʝʨʠʷʪʘ Z8 Encore!F083A. 

 

ʅʦʤʝʨ 

ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ 
ʌʣʘʰ RAM  NVDS 

ɸʎʇ 

ʢʘʥʘʣʠ 
ʆʧʠʩʘʥʠʝ 

Z8 Encore!F083A ʩ 8kB ʌʣʘʰ  (0ÁC ʜʦ 70ÁC) 

Z8F083ASH020SG 

8kB 256B 100B 

7 SOIC-20 

Z8F083AHH020SG 7 SSOP -20 

Z8F083APH020SG 7 PDIP-20 

Z8F083AQH020SG 7 QFN-20 

Z8F083ASJ020SG 8 SOIC-28 

Z8F083AHJ020SG 8 SSOP-28 

Z8F083AQJ020SG 8 QFN-28 

Z8 Encore!F083A ʩ 8kB ʌʣʘʰ  (-40ÁC ʜʦ 105ÁC) 

Z8F083ASH020EG 

8kB 256B 100B 

7 SOIC-20 

Z8F083AHH020EG 7 SSOP -20 

Z8F083APH020EG 7 PDIP-20 

Z8F083AQH020EG 7 QFN-20 

Z8F083ASJ020EG 8 SOIC-28 

Z8F083AHJ020EG 8 SSOP-28 

Z8F083AQJ020EG 8 QFN-28 

Z8 Encore!F083A ʩ 4kB ʌʣʘʰ  (0ÁC ʜʦ 70ÁC) 

Z8F043ASH020SG 

4kB 256B 100B 

7 SOIC-20 

Z8F043AHH020SG 7 SSOP -20 

Z8F043APH020SG 7 PDIP-20 

Z8F043AQH020SG 7 QFN-20 

Z8F043ASJ020SG 8 SOIC-28 

Z8F043AHJ020SG 8 SSOP-28 

Z8F043AQJ020SG 8 QFN-28 

Z8 Encore!F083A ʩ 4kB ʌʣʘʰ  (-40ÁC ʜʦ 105ÁC) 

Z8F043ASH020EG 
4kB 256B 100B 

7 SOIC-20 

Z8F043AHH020EG 7 SSOP -20 
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Z8F043APH020EG 7 PDIP-20 

Z8F043AQH020EG 7 QFN-20 

Z8F043ASJ020EG 8 SOIC-28 

Z8F043AHJ020EG 8 SSOP-28 

Z8F043AQJ020EG 8 QFN-28 

 

ʊʘʙʣ. 121 Z8 Encore!F083A ʩʝʨʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

 

ɿʥʘʯʝʥʠʝ ʥʘ ʩʠʤʚʦʣʠʪʝ ʚ ʥʦʤʝʨʘ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ: 

 
Z8 F  08  3A  S  H  020   S  G 

  |    |    |      |     |    |     |      |    |_ G = Green Plastic Packaging Compound 

  |    |    |      |     |    |     |      |  

  |    |    |      |     |    |     |      |      ʊʝʤʧʝʨʘʪʫʨʝʥ ʦʙʭʚʘʪ 

  |    |    |      |     |    |     |      |___ S = ʉʪʘʥʜʘʨʪʝʥ, 0ÁC ʜʦ 70ÁC 

  |    |    |      |     |    |     |              ɽ = ʈʘʟʰʠʨʝʥ, -40ÁC ʜʦ 105ÁC 

  |    |    |      |     |    |     |               

  |    |    |      |     |    |     |              ʉʢʦʨʦʩʪ      

  |    |    |      |     |    |     |_______ 020 = 20MHz                 

  |    |    |      |     |    |                   

  |    |    |      |     |    |              ɹʨʦʡ ʠʟʚʦʜʠ 

  |    |    |      |     |    |__________ H = 20              

  |    |    |      |     |              J  = 28  

  |    |    |      |     |     

  |    |    |      |     |                         ʂʦʨʧʫʩ 

  |    |    |      |     |____________ P = PDIP              

  |    |    |      |          Q = QFN  

  |    |    |      |                   S = SOIC 

  |    |    |      |                               H = SSOP  

  |    |    |      | 

  |    |    |      |         ʊʠʧ ʫʩʪʨʦʡʩʪʚʦ         
  |    |    |      |_______________ 3A = ɽʢʠʧʠʨʘʥʦ ʩ ʙʲʨʟ ɸʎʇ 
  |    |    |       
  |    |    |                ʈʘʟʤʝʨ ʧʘʤʝʪ 
  |    |    |__________________  08 = 8kB ʌʣʘʰ       
  |    |               04 = 4kB ʌʣʘʰ           
  |    | 
  |    |           ʊʠʧ ʧʘʤʝʪ 
  |    |_____________________ F = ʌʣʘʰ 
  |   

  |            ʌʘʤʠʣʠʷ 

  |________________________ Z8 = Zilog 8 ʙʠʪʦʚʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 
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26 ʇʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʨʠ 

26.1  ʉ ʢʘʢʚʦ ʨʘʟʧʦʣʘʛʘʤʝ 

 

ʇʨʝʜʠ ʜʘ ʧʨʝʤʠʥʝʤ ʢʲʤ ʧʨʘʢʪʠʯʝʩʢʠʪʝ ʧʨʠʤʝʨʠ, ʥʝʢʘ ʜʘ 

ʥʘʧʨʘʚʠʤ ʝʜʠʥ ʙʲʨʟ ʧʨʝʛʣʝʜ ʥʘ ʨʝʩʫʨʩʠʪʝ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ZF083A ʠ ʥʘ ʨʘʟʚʦʡʥʘʪʘ ʧʣʘʪʢʘ, ʢʦʷʪʦ ʱʝ 

ʠʟʧʦʣʟʚʘʤʝ. 

 

ZF083A ʠʤʘ ʩʘʤʦ ʝʜʥʘ ʩʪʨʘʥʠʮʘ ʩ RAM ʧʘʤʝʪ (000hõ0FFh). 

 

 
 

ʌʠʛ. 236 ʈʝʛʠʩʪʨʦʚʘ ʇʘʤʝʪ ʥʘ ZF083A 
 

ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʥʷʤʘ ʜʘ ʥʠ ʩʝ ʥʘʣʘʛʘ ʜʘ ʧʨʦʤʝʥʷʤʝ 

ʫʢʘʟʘʪʝʣʷ ʥʘ ʩʪʨʘʥʠʮʠʪʝ RP[3:0]. ʑʝ ʢʦʥʬʠʛʫʨʠʨʘʤʝ 

ʫʢʘʟʘʪʝʣʷ ʢʲʤ ʩʪʝʢʘ SP ʜʘ ʩʦʯʠ ʢʲʤ ʧʲʨʚʠʷ ʘʜʨʝʩ ʥʘ 

ʩʣʝʜʚʘʱʘʪʘ ʥʝʠʤʧʣʝʤʝʥʪʠʨʘʥʘ ʩʪʨʘʥʠʮʘ. ʊʘʢʘ ʧʲʨʚʠʷ ʟʘʧʠʩ 

ʚ ʩʪʝʢʘ ʱʝ ʟʘʧʦʯʥʝ ʦʪ ʘʜʨʝʩ 0FFh. ɸʢʦ ʩʪʝ ʟʘʙʨʘʚʠʣʠ ʢʘʢ 

ʨʘʙʦʪʠ ʩʪʝʢʘ, ʧʨʦʯʝʪʝʪʝ ʦʱʝ ʚʝʜʥʲʞ 21.3 ʉʪʝʢ. 

 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʦʧʠʩʚʘ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʥʘ ZF083A. 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ ʟʘ ʠʥʩʪʨʫʢʮʠʠ ʠ ʢʦʥʩʪʘʥʪʥʠ ʜʘʥʥʠ ʩʝ 

ʨʘʟʧʦʣʘʛʘ ʥʘ ʘʜʨʝʩʠ 003Eõ1FFFh.    

000h 

EFFh 
F00h 

FFFh 

 

SFR-ʨʝʛʠʩʪʨʠ 

 

 

 

 

ʥʝʠʤʧʣʝʤʝʥʪʠʨʘʥʘ 

RAM ʧʘʤʝʪ 

 

GPR-ʨʝʛʠʩʪʨʠ 
0FFh 

100h 
SP 
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ʌʠʛ. 237 ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ ʥʘ ZF083A 
 

ʉʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ ʧʦʢʘʟʚʘ ʨʘʟʚʦʡʥʘʪʘ ʧʣʘʪʢʘ, ʯʘʩʪ ʦʪ 

ʨʘʟʚʦʡʥʠʷ ʢʦʤʧʣʝʢʪ Z8F083A0128ZCOG. ʆʩʥʦʚʥʠʪʝ 

ʝʣʝʤʝʥʪʠ, ʤʦʥʪʠʨʘʥʠ ʥʘ ʧʣʘʪʢʘʪʘ ʩʘ: 

 

Á ʈʝʛʫʣʘʪʦʨ ʥʘ ʥʘʧʨʝʞʝʥʠʝ U7 (3.3V); 

 

Á ʂʝʨʘʤʠʯʝʥ ʨʝʟʦʥʘʪʦʨ Y1 (20MHz); 

 

Á ʊʨʠ ʩʚʝʪʦʜʠʦʜʘ D2, D3 ʠ D4, ʩʚʲʨʟʘʥʠ ʩʲʦʪʚʝʪʥʦ ʢʲʤ 

 

ʥʝʠʤʧʣʝʤʝʥʪʠʨʘʥʘ 

ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 

 

 

 0000h 

0001h 

0002h 

0003h 

0004h 

003Dh 

FFFFh 

ʈʝʩʝʪ ʚʝʢʪʦʨ 

ɺʝʢʪʦʨʠ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷ 

ʇʨʦʛʨʘʤʥʘ ʇʘʤʝʪ 

(ʠʥʩʪʨʫʢʮʠʠ ʠ ʜʘʥʥʠ) 

ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ 

003Eh 

1FFFh 

http://www.zilog.com/index.php?option=com_product&task=dev_tool_mpn&id=63&BL=1&familyId=5&mpn=Z8F083ASH020SG&Device=Z8F083A&puqs=b3B0aW9uPWNvbV9wcm9kdWN0JnRhc2s9cHJvZHVjdCZidXNpbmVzc0xpbmU9MSZpZD0yJnBhcmVudF9pZD0yJkl0ZW1pZD01Ng==&rootpage=&scrollmpn=
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ʠʟʚʦʜʠ PA6, PA7 ʠ PC3; 

 

Á ɹʫʪʦʥ SW2, ʩʚʲʨʟʘʥ ʢʲʤ ʠʟʚʦʜ PA2; 

 

Á ʈʝʩʝʪ ʙʫʪʦʥ SW1. 
 

 
 

ʌʠʛ. 238 ZF083A ʨʘʟʚʦʡʥʘ ʧʣʘʪʢʘ 
 

ʌʠʛ.239 ʧʦʢʘʟʚʘ ʚ ʦʧʨʦʩʪʝʥ ʚʠʜ ʯʘʩʪ ʦʪ ʧʨʠʥʮʠʧʥʘʪʘ 

ʝʣʝʢʪʨʠʯʝʩʢʘ ʩʭʝʤʘ ʥʘ ʨʘʟʚʦʡʥʘʪʘ ʧʣʘʪʢʘ, ʢʦʷʪʦ ʱʝ 

ʠʟʧʦʣʟʚʘʤʝ ʚ ʥʘʰʠʪʝ ʧʨʠʤʝʨʠ. 

 

ʉʣʝʜ ʧʨʠʮʧʠʥʘʪʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʩʭʝʤʘ ʱʝ ʥʘʤʝʨʠʪʝ ʰʘʙʣʦʥ 

ʥʘ ʘʩʝʤʙʣʝʨʝʥ ʩʦʨʩ-ʬʘʡʣ, ʢʦʡʪʦ ʱʝ ʠʟʧʦʣʟʚʘʤʝ. ʈʘʟʫʯʝʪʝ 

ʚʥʠʤʘʪʝʣʥʦ ʪʦʟʠ ʬʘʡʣ. ʅʝ ʚʩʠʯʢʠ ʝʣʝʤʝʥʪʠ ʚ ʥʝʛʦ ʩʘ 

ʟʘʜʲʣʞʠʪʝʣʥʠ, ʥʦ ʧʦʢʘʟʘʥʦʪʦ ʱʝ ɺʠ ʥʘʫʯʠ ʜʘ ʩʠ 

ʩʪʨʫʢʪʫʨʠʨʘʪʝ ʧʨʦʛʨʘʤʠʪʝ ʧʨʦʬʝʩʠʦʥʘʣʥʦ.  

 

ʄʦʞʝ ʜʘ ʩʠ ʩʲʟʜʘʜʝʪʝ ʰʘʙʣʦʥʝʥ ʧʨʦʝʢʪ ʠ ʜʘ ʜʦʙʘʚʠʪʝ ʚ ʥʝʛʦ 

ʪʦʟʠ ʬʘʡʣ, ʢʘʪʦ ʛʦ ʧʨʝʠʤʝʥʫʚʘʪʝ ʧʨʠʤʝʨʥʦ main.asm, ʠ ʜʘ ʛʦ 

ʘʩʝʤʙʣʠʨʘʪʝ, ʟʘ ʜʘ ʚʠʜʠʪʝ ʯʝ ʚʩʠʯʢʦ ʝ ʥʘʨʝʜ. ʉʣʝʜ ʪʦʚʘ ʤʦʞʝ 

ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʪʦʟʠ ʰʘʙʣʦʥʝʥ ʧʨʦʝʢʪ ʢʘʪʦ ʦʩʥʦʚʘ ʥʘ ʚʩʝʢʠ 

ɺʘʰ ʥʦʚ ʧʨʦʝʢʪ. 
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ʌʠʛ. 239 ʇʨʠʥʮʠʧʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʩʭʝʤʘ 
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;***************************** *******************************  

; File: template.asm 

; Description: 

; 

; 

;------------------------------------------------------------------------------------------- 

; 

; Modified: dd mm yy 

;************************************************************  

; Copyright (C) All Rights Reserved. 

;************************************************************  

 

;************************************************************  

;  Include files 

;************************************************************  

 INCLUDE "ez8.inc" 

 

 

;************************************************************  

; Local Constant Defitions 

;************************************************************  

 

; Stack starting address 

NEAR_STACK       EQU    %0100 

 

 

;******************************************** ****************  

;Default User Flash Options 

;Change values of flash_option_byte1 and flash_option_byte2 if user option 

;bits are used. 

;************************************************************  

 DEFINE ___flash_option_segment,SPACE=ROM, ORG=0 

 SEGMENT ___flash_option_segment 

  

flash_option_byte1: DB %FF 

flash_option_byte2: DB %FF 

 

;************************************************************  

; Vector table 

;************************************************************  

; USED vectors:  

 VECTOR RESET        = startup ; RESET  

 

ʉʲʜʲʨʞʘ ʠʤʝʥʘʪʘ ʥʘ ʚʩʠʯʢʠ SFR-ʨʝʛʠʩʪʨʠ. 

ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʜʠʨʝʢʪʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʪʝʟʠ ʠʤʝʥʘ ʚʤʝʩʪʦ ʘʜʨʝʩʠʪʝ ʥʘ ʨʝʛʠʩʪʨʠʪʝ ʚ 

ʠʥʩʪʨʫʢʮʠʠʪʝ. ʊʫʢ ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘʪʝ ʠ .inc 

ʬʘʡʣʦʚʝ ʩʲʟʜʘʜʝʥʠ ʦʪ ɺʘʩ. 

ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʢʦʥʩʪʘʥʪʘ, ʢʦʷʪʦ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʘʯʘʣʦ ʥʘ ʩʪʝʢʘ. 

ɿʘʜʝʣʷʥʝ ʠ ʠʥʠʮʠʘʣʠʟʠʨʘʥʝ ʥʘ ʘʜʨʝʩʠ 

0000h ʠ 0001h ʚ ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

ʄʦʞʝ ʜʘ ʟʘʜʘʚʘʪʝ ʩʪʦʡʥʦʩʪʠ ʧʦ ʩʚʦʡ 

ʠʟʙʦʨ, ʟʘ ʜʘ ʫʧʨʘʚʣʷʚʘʪʝ ʦʧʨʝʜʝʣʝʥʠ 

ʬʫʥʢʮʠʠ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ (ʚʠʞʪʝ 

26.15 ʌʣʘʰ-ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠ ʙʠʪʦʚʝ). 
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;UNUSED vectors 

 VECTOR WDT   = isr_dummy ; Watch-Dog Timer  

 VECTOR POTRAP     = isr_dummy ; Primary Oscillator Fail Trap 

 VECTOR WOTRAP    = isr_dummy; Watchdog Oscillator Fail Trap 

 VECTOR TRAP   = isr_dummy ; Illegal Instruction Trap 

 VECTOR TIMER1      = isr_dummy; Timer1 

 VECTOR TIMER0      = isr_dummy; Timer0 

 VECTOR ADC   = isr_dummy; ADC 

 VECTOR P0AD   = isr_dummy; PA0 

 VECTOR P1AD   = isr_dummy; PA1 

 VECTOR P2AD          = isr_dummy; PA2 

 VECTOR P3AD   = isr_dummy; PA3 

 VECTOR P4AD   = isr_dummy; PA4 

 VECTOR P5AD   = isr_dummy; PA5 

 VECTOR P6AD   = isr_dummy; PA6 

 VECTOR P7AD   = isr_dummy; PA7 

 VECTOR C3      = isr_dummy; PC3 

 VECTOR C2      = isr_dummy; PC2 

 VECTOR C1     = isr_dummy; PC1 

 VECTOR C0      = isr_dummy; PC0 

 

;RESERVED VECTORS are declared here to prevent linker from filling 

;these locations with other code segments 

 

 DEFINE __VECTORS_008, SPACE = ROM, ORG = %008 

 SEGMENT __VECTORS_008 

 

__VECTOR_008: DW isr_dummy 

 

 DEFINE __VECTORS_00E, SPACE = ROM, ORG = %00E 

 SEGMENT __VECTORS_00E 

 

__VECTOR_00E: DW isr_dummy 

__VECTOR_010: DW isr_dummy 

__VECTOR_012: DW isr_dummy 

__VECTOR_014: DW isr_dummy 

 

 DEFINE __VECTORS_028, SPACE = ROM, ORG = %028 

 SEGMENT __VECTORS_028 

 

__VECTOR_028: DW isr_dummy 

__VECTOR_02A: DW isr_dummy 

__VECTOR_02C: DW isr_dummy 

ʂʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʪʘʙʣʠʮʘʪʘ 

ʩ ʚʝʢʪʦʨʠʪʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷ. 

ɼʦʙʨʘ ʧʨʘʢʪʠʢʘ ʝ 

ʥʝʠʟʧʦʣʟʚʘʥʠʪʝ ʘʜʨʝʩʠ ʜʘ ʩʝ 

ʠʥʠʮʠʘʣʠʟʠʨʘʪ ʩ ʠʤʝʪʦ ʥʘ 

ʬʠʢʪʠʚʥʘ ISR-ʧʦʜʧʨʦʛʨʘʤʘ.  

ʊʘʢʘ ʘʢʦ ʧʦ ʥʝʚʥʠʤʘʥʠʝ 

ʨʘʟʨʝʰʠʪʝ ʥʷʢʦʝ ʧʨʝʢʲʩʚʘʥʝ, 

ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʟʘʷʚʢʘ ʟʘ 

ʧʨʝʢʲʩʚʘʥʝ ʧʨʦʛʨʘʤʘʪʘ ʱʝ 

ʠʟʚʲʨʰʠ ʧʨʝʭʦʜ ʢʲʤ 

ʬʠʢʪʠʚʥʘʪʘ ʧʦʜʧʨʦʛʨʘʤʘ, ʘ 

ʥʝ ʢʲʤ ʧʨʦʠʟʚʦʣʥʦ ʤʷʩʪʦ ʚ 

ʇʨʦʛʨʘʤʥʘʪʘ ʇʘʤʝʪ. 

 

ʀʥʠʮʠʘʣʠʟʠʨʘʥʝ ʥʘ ʥʝʠʧʣʝʤʝʥʪʠʨʘʥʠʪʝ 

ʘʜʨʝʩʠ ʦʪ ʪʘʙʣʠʮʘʪʘ ʩ ʚʝʢʪʦʨʠʪʝ ʥʘ 

ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʩ ʘʜʨʝʩʘ ʥʘ ʬʠʢʪʠʚʥʘ ISR-

ʧʦʜʧʨʦʛʨʘʤʘ (ʚʠʞʪʝ ʊʘʙʣ.32 ʀʟʪʦʯʥʠʮʠ 

ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʚ ZF083A). 



  

 

597 

__VECTOR_02E: DW isr_dummy 

 

 DEFINE __VECTORS_038, SPACE = ROM, ORG = %038 

 SEGMENT __VECTORS_038 

  

__VECTOR_038: DW isr_dummy 

 

;************************************************************  

;Program starts here 

;************** **********************************************  

  

DEFINE main_user_program_segment, SPACE = ROM 

 SEGMENT main_user_program_segment 

 

startup: 

    DI                                     ; Prevent interruption 

    SRP    #%00                             ; Working registers 00-0f 

    LDX   SPL, #LOW(NEAR_STACK)        ; Initialize stack pointer 

    LDX   SPH, #HIGH(NEAR_STACK) 

    CALL main 

exit: 

    JR exit 

 

;************************************************************  

; Subroutine: Main routine 

;************* ***********************************************  

main: 

 

     

 

 

 

     

    RET 

 

;************************************************************  

; Subroutine: 

; Decription: 

;    

;***************************** *******************************  

 

 

 

ʀʥʠʮʠʘʣʠʟʠʨʘʥʝ ʥʘ ʨʝʛʠʩʪʲʨ RP 

(Register Pointer) ʠ ʥʘ ʫʢʘʟʘʪʝʣʷ ʢʲʤ 

ʩʪʝʢʘ SP. ʉʣʝʜ ʪʘʟʠ ʠʥʠʮʠʘʣʠʟʘʮʠʷ 

ʧʨʦʛʨʘʤʘʪʘ ʠʟʚʲʨʰʚʘ ʧʨʝʭʦʜ ʢʲʤ 

ʥʘʯʘʣʦʪʦ ʥʘ ɺʘʰʠʷ ʢʦʜ. 

ʊʫʢ ʩʝ ʨʘʟʧʦʣʘʛʘ ʦʩʥʦʚʥʠʷ ʧʦʪʨʝʙʠʪʝʣʩʢʠ 

ʢʦʜ. 

ʊʫʢ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʧʦʜʧʨʦʛʨʘʤʠʪʝ, 

ʠʟʚʠʢʚʘʥʠ ʦʪ ʦʩʥʦʚʥʠʷ ʢʦʜ ʠʣʠ ʦʪ ʜʨʫʛʠ 

ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʧʦʜʧʨʦʛʨʘʤʠ. 
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;**************** ********************************************  

; If PC stays here, code execute an expected vector interrupt 

;************************************************************  

isr_dummy: 

    JP    $ 

 

 

;************************************************************  

; GLOBAL SYMBOLS 

;************************************************************  

 

 

 

 

 

 

;************************************************************  

; EXTERNAL SYMBOLS 

;************************************************************  

 

 

 

 

 

 

 

    END 

 

ʇʦ ʧʦʜʨʘʟʙʠʨaʥʝ ʧʨʦʮʝʩʦʨʲʪ ʠʟʧʦʣʟʚʘ ʚʲʪʨʝʰʥʠʷ ʧʨʝʮʠʟʝʥ 

ʛʝʥʝʨʘʪʦʨ 20ʄHz ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ ʩʠʩʪʝʤʝʥ ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 

ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʝʨʠʦʜʲʪ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʝ 1/20MHz = 

0.05Õs. ɺʩʠʯʢʠ ʧʨʠʤʝʨʠ ʚ ʢʥʠʛʘʪʘ ʱʝ ʠʟʧʦʣʟʚʘʪ ʪʦʟʠ 

ʠʟʪʦʯʥʠʢ ʥʘ ʪʘʢʪʦʚ ʩʠʛʥʘʣ, ʥʦ ɺʠʝ ʤʦʞʝ ʜʘ 

ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʪʝ ʢʘʪʦ ʢʦʥʬʠʛʫʨʠʨʘʪʝ ʢʚʘʨʮʦʚʠʷ ʛʝʥʝʨʘʪʦʨ 

ʩ 20MHz ʢʚʘʨʮʦʚ ʨʝʟʦʥʘʪʦʨ, ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ ʩʠʩʪʝʤʝʥ 

ʪʘʢʪʦʚ ʩʠʛʥʘʣ. 

 

ɺʲʚ ʚʩʠʯʢʠ ʩʣʝʜʚʘʱʠ ʧʨʠʤʝʨʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷʪ ʢʦʜ ʱʝ ʙʲʜʝ 

ʟʘʛʨʘʞʜʘʥ ʚ ʩʠʚʠ ʢʘʨʝʪʘ ʟʘ ʧʦ ʣʝʩʥʦʪʦ ʤʫ ʦʪʜʝʣʷʥʝ ʦʪ 

ʰʘʙʣʦʥʥʠʷ ʢʦʜ. 

ʌʠʢʪʠʚʥʘ ISR-ʧʦʜʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʩʲʜʲʨʞʘ 

ʧʨʦʩʪʦ ʝʜʠʥ ʙʝʟʢʨʘʝʥ ʮʠʢʲʣ. ʇʨʘʚʠʣʥʦ ʨʘʙʦʪʝʱʘ 

ʧʨʦʛʨʘʤʘ ʥʝ ʪʨʷʙʚʘ ʥʠʢʦʛʘ ʜʘ ʜʦʩʪʠʛʘ ʜʦ ʪʫʢ. 

ɸʢʦ ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʷʢʦʣʢʦ ʩʦʨʩ-ʬʘʡʣʘ, 

ʪʫʢ ʤʦʞʝ ʜʘ ʝʢʩʧʦʨʪʠʨʘʪʝ ʚʩʠʯʢʠ ʝʪʠʢʝʪʠ ʩ 

ʜʠʨʝʢʪʠʚʘʪʘ XDEF, ʢʦʠʪʦ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʚ 

ʜʨʫʛʠʪʝ ʩʦʨʩ-ʬʘʡʣʦʚʝ. 

ɸʢʦ ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʷʢʦʣʢʦ ʩʦʨʩ-ʬʘʡʣʘ, 

ʪʫʢ ʤʦʞʝ ʜʘ ʠʤʧʦʨʪʠʨʘʪʝ ʚʩʠʯʢʠ ʝʪʠʢʝʪʠ ʩ 

ʜʠʨʝʢʪʠʚʘʪʘ XREF, ʜʝʬʠʥʠʨʘʥʠ ʚ ʜʨʫʛʠ ʩʦʨʩ-

ʬʘʡʣʦʚʝ, ʠ ʢʦʠʪʦ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʚ ʪʝʢʫʱʠʷ 

ʩʦʨʩ-ʬʘʡʣ. 
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26.2  ʇʨʠʤʝʨ 1 

 

ʇʲʨʚʠʷʪ ʧʨʠʤʝʨ ʱʝ ʙʲʜʝ ʩʲʚʩʝʤ ʝʣʝʤʝʥʪʘʨʝʥ. ʑʝ ʥʘʢʘʨʘʤʝ 

ʥʷʢʦʡ ʦʪ ʩʚʝʪʦʜʠʦʜʠʪʝ ʜʘ ʩʚʝʪʥʝ, ʥʘʧʨʠʤʝʨ D3. 

 
;************************************************************  

; File: main.asm 

; Description: 

; Turn on LED D3 

;------------------------------------------------------------------------------------------- 

; 

; Modified: 24 07 2014 

;************************************************************  

; Copyright (C) All Rights Reserved. 

;************************************************************  

 

;**************** ********************************************  

;  Include files 

;************************************************************  

 INCLUDE "ez8.inc" 

 

;************************************************************  

; Local Constant Defitions 

;********************** **************************************  

 

; Stack starting address 

NEAR_STACK       EQU    %0100 

 

; Port A bits position  

PA7 EQU 80h 

PA6 EQU 40h 

 

;PxADDR subregisters 

NO_REG EQU 00h 

PxDD  EQU 01h 

PxAF  EQU 02h 

PxOC  EQU 03h 

PxHDE EQU 04h 

PxSMRE EQU 05h 

PxPUE EQU 06h 

PxAFS1 EQU 07h 

PxAFS2 EQU 08h 
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;************************************************************  

;Default User Flash Options 

;Change values of flash_option_byte1 and flash_option_byte2 if user option 

;bits are used. 

;******************************** ****************************  

 DEFINE ___flash_option_segment,SPACE=ROM, ORG=0 

 SEGMENT ___flash_option_segment 

  

flash_option_byte1: DB %FF 

flash_option_byte2: DB %FF 

 

;************************************************************  

; Vector table 

;********** **************************************************  

; USED vectors:  

 VECTOR RESET        = startup ; RESET  

 

;UNUSED vectors 

 VECTOR WDT   = isr_dummy ; Watch-Dog Timer  

 VECTOR POTRAP     = isr_dummy ; Primary Oscillator Fail Trap 

 VECTOR WOTRAP    = isr_dummy; Watchdog Oscillator Fail Trap 

 VECTOR TRAP   = isr_dummy ; Illegal Instruction Trap 

 VECTOR TIMER1      = isr_dummy; Timer1 

 VECTOR TIMER0      = isr_dummy; Timer0 

 VECTOR ADC   = isr_dummy; ADC 

 VECTOR P0AD   = isr_dummy; PA0 

 VECTOR P1AD   = isr_dummy; PA1 

 VECTOR P2AD          = isr_dummy; PA2 

 VECTOR P3AD   = isr_dummy; PA3 

 VECTOR P4AD   = isr_dummy; PA4 

 VECTOR P5AD   = isr_dummy; PA5 

 VECTOR P6AD   = isr_dummy; PA6 

 VECTOR P7AD   = isr_dummy; PA7 

 VECTOR C3      = isr_dummy; PC3 

 VECTOR C2      = isr_dummy; PC2 

 VECTOR C1     = isr_dummy; PC1 

 VECTOR C0      = isr_dummy; PC0 

 

;RESERVED VECTORS are declared here to prevent linker from filling 

;these locations with other code segments 

 

 DEFINE __VECTORS_008, SPACE = ROM, ORG = %008 

 SEGMENT __VECTORS_008 
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__VECTOR_008: DW isr_dummy 

 

 DEFINE __VECTORS_00E, SPACE = ROM, ORG = %00E 

 SEGMENT __VECTORS_00E 

 

__VECTOR_00E: DW isr_dummy 

__VECTOR_010: DW isr_dummy 

__VECTOR_012: DW isr_dummy 

__VECTOR_014: DW isr_dummy 

 

 DEFINE __VECTORS_028, SPACE = ROM, ORG = %028 

 SEGMENT __VECTORS_028 

 

__VECTOR_028: DW isr_dummy 

__VECTOR_02A: DW isr_dummy 

__VECTOR_02C: DW isr_dummy 

__VECTOR_02E: DW isr_dummy 

 

 DEFINE __VECTORS_038, SPACE = ROM, ORG = %038 

 SEGMENT __VECTORS_038 

  

__VECTOR_038: DW isr_dummy 

 

;************** **********************************************  

;Program starts here 

;************************************************************  

  

DEFINE main_user_program_segment, SPACE = ROM 

 SEGMENT main_user_program_segment 

 

startup: 

    DI                                     ; Prevent interruption 

    SRP    #%00                             ; Working registers 00-0f 

    LDX   SPL, #LOW(NEAR_STACK)        ; Initialize stack pointer 

    LDX   SPH, #HIGH(NEAR_STACK) 

    CALL main 

exit: 

    JR exit 

 

;******************** ****************************************  

; Subroutine: Main routine 

;************************************************************  

main: 



  

 

602 

    LDX    PAOUT, #~PA7    ; Set low lewel on pin PA7 

    LDX    PAADDR,#PxDD ; Select Port A data direction subregister 

    LDX    PACTL, #~PA7     ; Make pin PA7 output 

     

    JR       $ ; Stay here 

    RET 

 

;************************************************************  

; Subroutine: 

; Decription: 

;    

;************************************************************  

 

 

;*** *********************************************************  

; If PC stays here, code execute an expected vector interrupt 

;************************************************************  

isr_dummy: 

    JP    $ 

 

;************************************************* ***********  

; GLOBAL SYMBOLS 

;***************************** *******************************  

 

;************************************************************  

; EXTERNAL SYMBOLS 

;************************************************************  
 

    END 
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26.3  ʇʨʠʤʝʨ 2 

 

ʊʦʟʠ ʧʨʠʤʝʨ ʧʨʘʚʠ ʩʲʱʦʪʦ ʢʘʪʦ ʧʨʝʜʭʦʜʥʠʷ, ʥʦ ʩʪʨʫʢʪʫʨʠʨʘ 

ʧʨʦʛʨʘʤʘʪʘ ʧʦ ʜʨʫʛ ʥʘʯʠʥ. 

 
;************************************************************  

; File: main.asm 

; Description: 

; Turn on LED D3 ver.2 

;------------------------------------------------------------------------------------------- 

; 

; Modified: 25 07 2014 

;************************************************************  

; Copyright (C) All Rights Reserved. 

;************************************************************  

 

;********************* ***************************************  

;  Include files 

;************************************************************  

 INCLUDE "ez8.inc" 

 

;************************************************************  

; Local Constant Defitions 

;*************************** *********************************  

 

; Stack starting address 

NEAR_STACK       EQU    %0100 

 

; Port A bits position  

PA7 EQU 80h 

PA6 EQU 40h 

 

;PxADDR subregisters 

NO_REG EQU 00h 

PxDD  EQU 01h 

PxAF  EQU 02h 

PxOC  EQU 03h 

PxHDE EQU 04h 

PxSMRE EQU 05h 

PxPUE EQU 06h 

PxAFS1 EQU 07h 

PxAFS2 EQU 08h 
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;************************************************************  

; Macro Defitions 

;************************************************************  

YellowLedOn: MACRO 

LDX PAOUT, #~PA7  ; Set low lewel on pin PA7 

   ENDMACRO 

 

;************************************************************  

;Default User Flash Options 

;Change values of flash_option_byte1 and flash_option_byte2 if user option 

;bits are used. 

;************************************************************  

 DEFINE ___flash_option_segment,SPACE=ROM, ORG=0 

 SEGMENT ___flash_option_segment 

  

flash_option_byte1: DB %FF 

flash_option_byte2: DB %FF 

 

;************************************************************  

; Vector table 

;*************************************************** *********  

; USED vectors:  

 VECTOR RESET        = startup ; RESET  

 

;UNUSED vectors 

 VECTOR WDT   = isr_dummy ; Watch-Dog Timer  

 VECTOR POTRAP     = isr_dummy ; Primary Oscillator Fail Trap 

 VECTOR WOTRAP    = isr_dummy; Watchdog Oscillator Fail Trap 

 VECTOR TRAP   = isr_dummy ; Illegal Instruction Trap 

 VECTOR TIMER1      = isr_dummy; Timer1 

 VECTOR TIMER0      = isr_dummy; Timer0 

 VECTOR ADC   = isr_dummy; ADC 

 VECTOR P0AD   = isr_dummy; PA0 

 VECTOR P1AD   = isr_dummy; PA1 

 VECTOR P2AD          = isr_dummy; PA2 

 VECTOR P3AD   = isr_dummy; PA3 

 VECTOR P4AD   = isr_dummy; PA4 

 VECTOR P5AD   = isr_dummy; PA5 

 VECTOR P6AD   = isr_dummy; PA6 

 VECTOR P7AD   = isr_dummy; PA7 

 VECTOR C3      = isr_dummy; PC3 

 VECTOR C2      = isr_dummy; PC2 

 VECTOR C1     = isr_dummy; PC1 
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 VECTOR C0      = isr_dummy; PC0 

 

;RESERVED VECTORS are declared here to prevent linker from filling 

;these locations with other code segments 

 

 DEFINE __VECTORS_008, SPACE = ROM, ORG = %008 

 SEGMENT __VECTORS_008 

 

__VECTOR_008: DW isr_dummy 

 DEFINE __VECTORS_00E, SPACE = ROM, ORG = %00E 

 SEGMENT __VECTORS_00E 

 

__VECTOR_00E: DW isr_dummy 

__VECTOR_010: DW isr_dummy 

__VECTOR_012: DW isr_dummy 

__VECTOR_014: DW isr_dummy 

 

 DEFINE __VECTORS_028, SPACE = ROM, ORG = %028 

 SEGMENT __VECTORS_028 

 

__VECTOR_028: DW isr_dummy 

__VECTOR_02A: DW isr_dummy 

__VECTOR_02C: DW isr_dummy 

__VECTOR_02E: DW isr_dummy 

 

 DEFINE __VECTORS_038, SPACE = ROM, ORG = %038 

 SEGMENT __VECTORS_038 

  

__VECTOR_038: DW isr_dummy 

 

;******************************************************* *****  

;Program starts here 

;************************************************************  

  

DEFINE main_user_program_segment, SPACE = ROM 

 SEGMENT main_user_program_segment 

 

startup: 

    DI                                     ; Prevent interruption 

    SRP    #%00                             ; Working registers 00-0f 

    LDX   SPL, #LOW(NEAR_STACK)        ; Initialize stack pointer 

    LDX   SPH, #HIGH(NEAR_STACK) 

    CALL main 
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exit: 

    JR exit 

 

;************************************************************  

; Subroutine: Main routine 

;************************************************************  

main: 

    

    CALL    PortInit ; Ports initialization 

  

    YellowLedOn    ; Turn on yellow led 

     

    JR       $ ; Stay here 

    RET 

 

;**************************** ********************************  

; Subroutine: PortInit 

; Decription: Initializes port pins 

;    

;************************************************************  

PortInit: 

    LDX    PAOUT, #PA7      ; Set high lewel on pin PA7 

    LDX    PAADDR,#PxDD ; Select Port A data direction subregister 

    LDX    PACTL, #~PA7    ; Make pin PA7 output 

    RET 

 

;************************************************************  

; If PC stays here, code execute an expected vector interrupt 

;************************************ ************************  

isr_dummy: 

    JP    $ 

 

;************************************************************  

; GLOBAL SYMBOLS 

;************************************************************  

 

;************************************************************  

; EXTERNAL SYMBOLS 

;************************************************************  
     

 

   END 
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26.4  ʇʨʠʤʝʨ 3 

 

ɺ ʪʦʟʠ ʧʨʠʤʝʨ ʱʝ ʨʘʟʥʦʦʙʨʘʟʠʤ ʤʘʣʢʦ ʥʝʱʘʪʘ, ʢʘʪʦ 

ʥʘʢʘʨʘʤʝ ʩʚʝʪʦʜʠʦʜʘ ʜʘ ʤʠʛʘ ʧʨʝʟ 1 ʩʝʢʫʥʜʘ.  

 
;********************************************************** **  

; File: main.asm 

; Description: 

; LED D3 blinking 

;------------------------------------------------------------------------------------------- 

; 

; Modified: 25 07 2014 

;************************************************************  

; Copyright (C) All Rights Reserved. 

;************************************************************  

 

;************************************************************  

;  Include files 

;************************************************************  

 INCLUDE "ez8.inc" 

 

;***************** *******************************************  

; Local Constant Defitions 

;************************************************************  

 

; Stack starting address 

NEAR_STACK       EQU    %0100 

 

; Port A bits position  

PA7 EQU 80h 

PA6 EQU 40h 

 

;PxADDR subregisters 

NO_REG EQU 00h 

PxDD  EQU 01h 

PxAF  EQU 02h 

PxOC  EQU 03h 

PxHDE EQU 04h 

PxSMRE EQU 05h 

PxPUE EQU 06h 

PxAFS1 EQU 07h 

PxAFS2 EQU 08h 
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;************************************************************  

; Variable Defitions 

;************************************ ************************  

   

 SEGMENT NEAR_DATA ; RData space 

 

Counter1_16bits: DS 2 ; Reserve 2  bytes for Counter1_16bits 

Counter2_16bits: DS 2 ; Reserve 2  bytes for Counter2_16bits 

 

;************************************************************  

; Macro Defitions 

;************************************************************  

YellowLedOn: MACRO 

LDX PAOUT, #~PA7  ; Set low lewel on pin PA7 

   ENDMACRO 

 

YellowLedOff: MACRO 

LDX PAOUT, #PA7   ; Set high lewel on pin PA7 

   ENDMACRO 

 

;************************* ***********************************  

;Default User Flash Options 

;Change values of flash_option_byte1 and flash_option_byte2 if user option 

;bits are used. 

;************************************************************  

 DEFINE ___flash_option_segment,SPACE=ROM, ORG=0 

 SEGMENT ___flash_option_segment 

  

flash_option_byte1: DB %FF 

flash_option_byte2: DB %FF 

 

;************************************************************  

; Vector table 

;************************************************************  

; USED vectors:  

 VECTOR RESET        = startup ; RESET  

 

;UNUSED vectors 

 VECTOR WDT   = isr_dummy ; Watch-Dog Timer  

 VECTOR POTRAP     = isr_dummy ; Primary Oscillator Fail Trap 

 VECTOR WOTRAP    = isr_dummy; Watchdog Oscillator Fail Trap 

 VECTOR TRAP   = isr_dummy ; Il legal Instruction Trap 

 VECTOR TIMER1      = isr_dummy; Timer1 
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 VECTOR TIMER0      = isr_dummy; Timer0 

 VECTOR ADC   = isr_dummy; ADC 

 VECTOR P0AD   = isr_dummy; PA0 

 VECTOR P1AD   = isr_dummy; PA1 

 VECTOR P2AD          = isr_dummy; PA2 

 VECTOR P3AD   = isr_dummy; PA3 

 VECTOR P4AD   = isr_dummy; PA4 

 VECTOR P5AD   = isr_dummy; PA5 

 VECTOR P6AD   = isr_dummy; PA6 

 VECTOR P7AD   = isr_dummy; PA7 

 VECTOR C3      = isr_dummy; PC3 

 VECTOR C2      = isr_dummy; PC2 

 VECTOR C1     = isr_dummy; PC1 

 VECTOR C0      = isr_dummy; PC0 

 

;RESERVED VECTORS are declared here to prevent linker from filling 

;these locations with other code segments 

 

 DEFINE __VECTORS_008, SPACE = ROM, ORG = %008 

 SEGMENT __VECTORS_008 

 

__VECTOR_008: DW isr_dummy 

 

 DEFINE __VECTORS_00E, SPACE = ROM, ORG = %00E 

 SEGMENT __VECTORS_00E 

 

__VECTOR_00E: DW isr_dummy 

__VECTOR_010: DW isr_dummy 

__VECTOR_012: DW isr_dummy 

__VECTOR_014: DW isr_dummy 

 

 DEFINE __VECTORS_028, SPACE = ROM, ORG = %028 

 SEGMENT __VECTORS_028 

 

__VECTOR_028: DW isr_dummy 

__VECTOR_02A: DW isr_dummy 

__VECTOR_02C: DW isr_dummy 

__VECTOR_02E: DW isr_dummy 

 

 DEFINE __VECTORS_038, SPACE = ROM, ORG = %038 

 SEGMENT __VECTORS_038 

  

__VECTOR_038: DW isr_dummy 
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;************************************************************  

;Program starts here 

;************************************************************  

  

DEFINE main_user_program_segment, SPACE = ROM 

 SEGMENT main_user_program_segment 

 

startup: 

    DI                                     ; Prevent interruption 

    SRP    #%00                             ; Working registers 00-0f 

    LDX   SPL, #LOW(NEAR_STACK)        ; Initialize stack pointer 

    LDX   SPH, #HIGH(NEAR_STACK) 

    CALL main 

exit: 

    JR exit 

 

;************************************************************  

; Subroutine: Main routine 

;************************************************************  

main: 

    

   CALL    PortInit   ; Ports initialization 

 

main_loop: 

   YellowLedOn       ; Turn on yellow led 

   CALL  Delay_1s  ; Wait 1s 

   YellowLedOff      ; Turn off yellow led 

   CALL  Delay_1s  ; Wait 1s 

   JR    main_loop    ; Repeat the cycle   

    

  RET 

 

;************************************************************  

; Subroutine: PortInit 

; Decription: Initializes port pins 

;    

;********************************************************** **  

PortInit: 

    LDX    PAOUT, #PA7      ; Set high lewel on pin PA7 

    LDX    PAADDR,#PxDD ; Select Port A data direction subregister 

    LDX    PACTL, #~PA7    ; Make pin PA7 output 

    RET 
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;************************************************************  

; Subroutine: Delay_1s 

; Decription: Provides 1 second delay (20 000 000 clock cycles) 

;    

;************************************************************  

Delay_1s: 

  

    LDX    Counter2_16bits,     #00h  ; Load counter2 high byte 

    LDX    Counter2_16bits+1, #1Fh ; Load counter2 low byte 

 

reload_counter1: 

    LDX    Counter1_16bits,     #FCh  ; Load counter1 high byte 

    LDX    Counter1_16bits+1, #FFh  ; Load counter1 low byte  

 

delay_loop: 

    DECW   Counter1_16bits ; Decrement Counter1 by 1 

    JR        NZ, delay_loop   ; Repeat if Counter1 is not zero  

 

    DECW    Counter2_16bits       ; Decrement Counter2 by 1 

    JR         NZ, reload_counter1; Exit if Counter2 value is zero     

 

    RET 

 

;********************************************************** **  

; If PC stays here, code execute an expected vector interrupt 

;************************************************************  

isr_dummy: 

    JP    $ 

 

;************************************************************  

; GLOBAL SYMBOLS 

;************************* ***********************************  

 

;************************************************************  

; EXTERNAL SYMBOLS 

;************************************************************  
 

    END 

 

ɺ ʪʦʟʠ ʧʨʠʤʝʨ ʩʲʤ ʠʟʧʦʣʟʚʘʣ ʧʨʦʟʦʨʝʮʘ Clock ʟʘ ʜʘ ʥʘʛʣʘʩʷ 

ʧʦʜʧʨʦʛʨʘʤʘʪʘ Delay_1s ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʟʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 

ʦʢʦʣʦ 20 000 000 ʩʠʩʪʝʤʥʠ ʪʘʢʪʦʚʠ ʮʠʢʲʣʘ (1 ʩʝʢʫʥʜʘ ʧʨʠ 
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ʧʝʨʠʦʜ ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ 0.05ɛʩ). 

 

 
 

 
 

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʪʦʟʠ ʧʨʦʟʦʨʝʮ ʧʦʢʘʟʚʘ ʪʘʢʪʦʚʝʪʝ 

ʩʘʤʦ ʚ ʨʝʞʠʤ ʥʘ ʩʠʤʫʣʘʪʦʨ. 

 

ɼʨʫʛ ʚʘʞʝʥ ʧʨʦʟʦʨʝʮ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʝ Watch. ɺ 

ʥʝʛʦ ʤʦʞʝ ʜʘ ʧʦʩʪʘʚʷʪʝ (ʩ ʚʣʘʯʝʥʝ&ʧʫʩʢʘʥʝ ï drag&drop) 

ʧʨʦʤʝʥʣʠʚʠʪʝ, ʢʦʠʪʦ ʩʪʝ ʩʠ ʜʝʬʠʥʠʨʘʣʠ (ʥʘʧʨʠʤʝʨ ʩ 

ʜʠʨʝʢʪʠʚʘʪʘ DS) ʠ ʜʘ ʥʘʙʣʶʜʘʚʘʪʝ ʢʘʢ ʩʝ ʧʨʦʤʝʥʷʪ 

ʩʪʦʡʥʦʩʪʠʪʝ ʠʤ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ. 
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26.5  ʇʨʠʤʝʨ 4 

 

ɺ ʪʦʟʠ ʧʨʠʤʝʨ ʱʝ ʥʘʢʘʨʘʤʝ ʠ ʪʨʠʪʝ ʩʚʝʪʦʜʠʦʜʘ ʜʘ ʩʚʝʪʚʘʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ (GREEN, YELLOW , RED), ʩʣʝʜ ʢʦʝʪʦ ʜʘ 

ʠʟʛʘʩʚʘʪ ʚ ʩʲʱʠʷ ʨʝʜ. ɿʘ ʮʝʣʪʘ ʱʝ ʠʟʧʦʣʟʚʘʤʝ ʊʘʡʤʝʨ 0, 

ʢʦʡʪʦ ʱʝ ʨʘʙʦʪʠ ʚ ʥʝʧʨʝʢʲʩʥʘʪ ʨʝʞʠʤ. ʇʨʠ ʚʩʷʢʦ 

ʧʨʝʢʲʩʚʘʥʝ ʦʪ ʪʘʡʤʝʨʘ ʱʝ ʩʝ ʠʟʚʲʨʰʚʘ ʝʜʥʦ ʦʪ ʛʦʨʥʠʪʝ 

ʜʝʡʩʪʚʠʷ. ʀʟʙʨʘʣ ʩʲʤ ʤʘʢʩʠʤʘʣʥʠʷ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʜʝʣʝʥʠʝ 

ʥʘ ʪʘʢʪʦʚʠʷ ʩʠʛʥʘʣ ʥʘ ʊʘʡʤʝʨ 0. ʊʦʚʘ ʚʦʜʠ ʜʦ ʚʨʝʤʝ ʟʘ 

ʧʨʝʧʲʣʚʘʥʝ ʥʘ ʪʘʡʤʝʨʘ ʦʢʦʣʦ 419ms. 

 
FTIMER0 = FSYS/128 = 20MHz/128 = 0.15625MHz 

TTIMER0 = 1/ FTIMER0 = 1/0.15625MHz = 6.4µs 

T0OVERFLOW = TTIMER0 * T0RH:T0RL = 6.4Õs * 65535 = 419424Õs å 419ms 

 
;************************************************************  

; File: main.asm 

; Description: 

; LEDs blinking 

;------------------------------------------------------------------------------------------- 

; 

; Modified: 27 07 2014 

;************************************************************  

; Copyright (C) All Rights Reserved. 

;************************************************************  

 

;********************************************************** **  

;  Include files 

;************************************************************  

 INCLUDE "ez8.inc" 

 

;************************************************************  

; Local Constant Defitions 

;************************************************************  

 

; Stack starting address 

NEAR_STACK       EQU    %0100 

 

;PxADDR subregisters 

NO_REG EQU 00h 

PxDD  EQU 01h 
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PxAF  EQU 02h 

PxOC  EQU 03h 

PxHDE EQU 04h 

PxSMRE EQU 05h 

PxPUE EQU 06h 

PxAFS1 EQU 07h 

PxAFS2 EQU 08h 

 

; Port A bits position  

PA7 EQU 80h 

PA6 EQU 40h 

 

; Port C bits position 

PC3 EQU 08h 

 

;  T0CTL1 bits position 

TEN  EQU 80h 

 

;Timer 0 interrupt flag mask 

TMR0_INT_FLAG_MASK EQU 00100000b 

 

;************************************************************  

; Variable Defitions 

;******************************** ****************************  

   

 SEGMENT NEAR_DATA ; RData space 

 

LedsCounter DS 1 ; Reserve 1  bytes for LEDs counter 

 

;************************************************************  

; Macro Defitions 

;***************************************************** *******  

YellowLedOn: MACRO 

ANDX   PAOUT, #~PA7  ; Set low lewel on pin PA7 

   ENDMACRO 

 

YellowLedOff: MACRO 

ORX   PAOUT, #PA7   ; Set high lewel on pin PA7 

   ENDMACRO 

 

GreenLedOn:  MACRO 

ANDX   PAOUT, #~PA6  ; Set low lewel on pin PA6 

   ENDMACRO 
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GreenLedOff:  MACRO 

ORX PAOUT, #PA6   ; Set high lewel on pin PA6 

   ENDMACRO     

 

RedLedOn:  MACRO 

ANDX   PCOUT, #~PC3  ; Set low lewel on pin PC3 

   ENDMACRO 

 

RedLedOff:  MACRO 

ORX PCOUT, #PC3   ; Set high lewel on pin P3 

   ENDMACRO 

 

;******************** ****************************************  

;Default User Flash Options 

;Change values of flash_option_byte1 and flash_option_byte2 if user option 

; bits are used. 

;************************************************************  

 DEFINE ___flash_option_segment,SPACE=ROM, ORG=0 

 SEGMENT ___flash_option_segment 

  

flash_option_byte1: DB %FF 

flash_option_byte2: DB %FF 

 

;************************************************************  

; Vector table 

;************************************************************  

; USED vectors:  

 VECTOR RESET        = startup ; RESET  

 VECTOR TIMER0      = isr_tmr0     ; Timer0 

 

;UNUSED vectors 

 VECTOR WDT   = isr_dummy ; Watch-Dog Timer  

 VECTOR POTRAP     = isr_dummy ; Primary Oscillator Fail Trap 

 VECTOR WOTRAP   = isr_dummy; Watchdog Oscillator Fail Trap 

 VECTOR TRAP   = isr_dummy ; Illegal Instruction Trap 

 VECTOR TIMER1      = isr_dummy; Timer1 

 ;VECTOR TIMER0      = isr_dummy; Timer0 

 VECTOR ADC   = isr_dummy; ADC 

 VECTOR P0AD   = isr_dummy; PA0 

 VECTOR P1AD   = isr_dummy; PA1 

 VECTOR P2AD          = isr_dummy; PA2 

 VECTOR P3AD   = isr_dummy; PA3 

 VECTOR P4AD   = isr_dummy; PA4 
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 VECTOR P5AD   = isr_dummy; PA5 

 VECTOR P6AD   = isr_dummy; PA6 

 VECTOR P7AD   = isr_dummy; PA7 

 VECTOR C3      = isr_dummy; PC3 

 VECTOR C2      = isr_dummy; PC2 

 VECTOR C1     = isr_dummy; PC1 

 VECTOR C0      = isr_dummy; PC0 

 

;RESERVED VECTORS are declared here to prevent linker from filling 

;these locations with other code segments 

 

 DEFINE __VECTORS_008, SPACE = ROM, ORG = %008 

 SEGMENT __VECTORS_008 

 

__VECTOR_008: DW isr_dummy 

 

 DEFINE __VECTORS_00E, SPACE = ROM, ORG = %00E 

 SEGMENT __VECTORS_00E 

 

__VECTOR_00E: DW isr_dummy 

__VECTOR_010: DW isr_dummy 

__VECTOR_012: DW isr_dummy 

__VECTOR_014: DW isr_dummy 

 

 DEFINE __VECTORS_028, SPACE = ROM, ORG = %028 

 SEGMENT __VECTORS_028 

 

__VECTOR_028: DW isr_dummy 

__VECTOR_02A: DW isr_dummy 

__VECTOR_02C: DW isr_dummy 

__VECTOR_02E: DW isr_dummy 

 

 DEFINE __VECTORS_038, SPACE = ROM, ORG = %038 

 SEGMENT __VECTORS_038 

  

__VECTOR_038: DW isr_dummy 

 

;****************************** ******************************  

;Program starts here 

;************************************************************  

  

DEFINE main_user_program_segment, SPACE = ROM 

 SEGMENT main_user_program_segment 
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startup: 

    DI                                     ; Prevent interruption 

    SRP    #%00                             ; Working registers 00-0f 

    LDX   SPL, #LOW(NEAR_STACK)        ; Initialize stack pointer 

    LDX   SPH, #HIGH(NEAR_STACK) 

    CALL main 

exit: 

    JR exit 

 

;************************************* ***********************  

; Subroutine: Main routine 

;************************************************************  

main: 

    

    LD         LedsCounter, #00h ; Reset LEDs counter 

    CALL     PortInit       ; Ports initialization 

    CALL     Tmr0Init                  ; Timer 0 initialization 

    EI          ; Enable interrupts 

 

    JR            $           ; Stay here   

    RET 

 

;************************************************************  

; Subroutine: PortInit 

; Decription: Initializes port pins 

;    

;** **********************************************************  

PortInit: 

    LDX    PAOUT, #PA7|PA6    ; Set high  lewel  on pin  PA7 and PA6 

    LDX    PAADDR,#PxDD       ; Select Port A data direction subregister 

    LDX    PACTL, #~(PA7|PA6); Make pin PA7 and PA6 outputs 

  

    LDX    PCOUT, #PC3      ; Set high level on pin PC3 

    LDX    PCADDR,#PxDD ; Select Port C data direction subregister 

    LDX    PCCTL, #~PC3     ; Make pin PC3 output  

  

    RET 

 

;**************************************************** ********  

; Subroutine: Tmr0Init 

; Decription: Timer0 initialization 

; 

;************************************************************  
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Tmr0Init: 

    LDX T0CTL0, #00000000b ; See Table 0 above (in ZDSII project) 

    LDX T0CTL1, #00111001b ; See Table 1 above (in ZDSII project) 

 

   LDX  T0H, #00h   ; Load Timer High Byte 

   LDX  T0L, #01h   ; Load Timer Low Byte 

   LDX  T0RH, #FFh ; Load Timer Reload High Byte 

   LDX  T0RL, #FFh  ; Load Timer Reload Low Byte 

  

   LDX  IRQ0ENH, #00h;\ Set Timer 0 interrupt low priority 

   LDX  IRQ0ENL, #20h;/ 

 

  ORX  T0CTL1, #TEN; Enable Timer 0 

 

  RET 

 

;************************************************************  

; Subroutine: isr_tmr0 

; Decription: Timer 0 interrupt handler 

;    

;************************************************ ************  

isr_tmr0: 

    ANDX  IRQ0, #~TMR0_INT_FLAG_MASK ; Clear the interrupt flag 

  

    INC    LedsCounter           ; Increment LEDs counter 

    CP    LedsCounter, #01h ; LedsCounter == 1? 

    JP    Z, green_led_on     ; If yes, go to turn on green LED 

    CP    LedsCounter, #02h ; LedsCounter == 2? 

    JP    Z, yellow_led_on   ; If yes, go to turn on yellow LED 

    CP    LedsCounter, #03h ; LedsCounter == 3? 

    JP    Z, red_led_on         ; If yes, go to turn on red LED 

    CP    LedsCounter, #04h ; LedsCounter == 4? 

    JP    Z, green_led_off    ; If yes, go to turn off green LED 

    CP    LedsCounter, #05h ; LedsCounter == 5? 

    JP    Z, yellow_led_off   ; If yes, go to turn off yellow LED 

    CP     LedsCounter, #06h ; LedsCounter == 6? 

    JP     Z, red_led_off        ; If yes, go to turn off red LED 

    JR     Tmr0IsrExit           ; Otherwise exit Timer 0 ISR 

  

green_led_on: 

    GreenLedOn  ; Turn on green LED 

    JR Tmr0IsrExit  ; Exit Timer 0 ISR 
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yellow_led_on: 

    YellowLedOn  ; Turn on yellow LED 

    JR Tmr0IsrExit     ; Exit Timer 0 ISR 

  

red_led_on: 

    RedLedOn    ; Turn on red LED 

    JR Tmr0IsrExit   ; Exit Timer 0 ISR 

  

green_led_off: 

    GreenLedOff    ; Turn off green LED 

    JR Tmr0IsrExit    ; Exit Timer 0 ISR 

  

yellow_led_off: 

    YellowLedOff   ; Turn off yellow LED 

    JR Tmr0IsrExit      ; Exit Timer 0 ISR 

  

red_led_off: 

    RedLedOff          ; Turn off red LED 

    LD LedsCounter, #00h ; Reset LEDs counter 

  

Tmr0IsrExit; 

    IRET 

 

;****************************************** ******************  

; If PC stays here, code execute an expected vector interrupt 

;************************************************************  

isr_dummy: 

    JP    $ 

 

;************************************************************  

; GLOBAL SYMBOLS 

;********* ***************************************************  

 

;************************************************************  

; EXTERNAL SYMBOLS 

;************************************************************  
 

   END 
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26.6  ʇʨʠʤʝʨ 5 

 

ɺ ʪʦʟʠ ʧʨʠʤʝʨ ʱʝ ʠʟʧʦʣʟʚʘʤʝ ʙʫʪʦʥʘ SW2, ʩʚʲʨʟʘʥ ʢʲʤ 

ʠʟʚʦʜ PA2. ʇʨʠ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥʘ ʱʝ ʩʝ ʚʢʣʶʯʚʘ ʊʘʡʤʝʨ 

0 ʠ ʩʚʝʪʦʜʠʦʜʠʪʝ ʱʝ ʤʠʛʘʪ ʢʘʢʪʦ ʠ ʚ ʧʨʝʜʭʦʜʥʠʷ ʧʨʠʤʝʨ, ʘ 

ʧʨʠ ʦʪʧʫʩʢʘʥʝ ʥʘ ʙʫʪʦʥʘ ʊʘʡʤʝʨ 0 ʱʝ ʩʝ ʠʟʢʣʶʯʚʘ. 

 

ɺʲʧʨʝʢʠ ʯʝ ʥʝ ʛʦ ʚʠʞʜʘʪʝ ʠʣʠ ʫʩʝʱʘʪʝ, ʧʨʠ ʥʘʪʠʩʢʘʥʝ ʥʘ 

ʙʫʪʦʥʘ ʩʝ ʧʦʣʫʯʘʚʘ ʪʨʝʧʪʝʥʝ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʧʣʘʩʪʠʥʠ, ʧʨʠ 

ʢʦʝʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʤʥʦʛʦʢʨʘʪʥʦ ʟʘʪʚʘʨʷʥʝ ʠ ʦʪʚʘʨʷʥʝ ʥʘ 

ʢʦʥʪʘʢʪʠʪʝ ʤʫ. ɽʪʦ ʟʘʱʦ ʩʣʝʜ ʢʘʪʦ ʜʝʪʝʢʪʠʨʘʪʝ, ʯʝ ʙʫʪʦʥʘ ʝ 

ʥʘʪʠʩʥʘʪ (ʧʨʦʯʝʪʝʪʝ ʣʦʛ. 0 ʥʘ ʠʟʚʦʜ PA2) ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ 

ʠʟʯʘʢʘʪʝ ʧʦʥʝ 10ms, ʟʘ ʜʘ ʟʘʪʠʭʥʘʪ ʪʨʝʧʝʪʝʥʠʷʪʘ ʥʘ 

ʧʣʘʩʪʠʥʠʪʝ, ʩʣʝʜ ʢʦʝʪʦ ʦʪʥʦʚʦ ʪʨʷʙʚʘ ʜʘ ʧʨʦʚʝʨʠʪʝ ʜʘʣʠ 

ʥʠʚʦʪʦ ʥʘ ʠʟʚʦʜ PA2 ʝ ʚʩʝ ʦʱʝ ʣʦʛ. 0, ʩʣʝʜ ʢʦʝʪʦ ʤʦʞʝ ʜʘ 

ʨʘʟʨʝʰʠʪʝ ʊʘʡʤʝʨ 0. ʉʲʱʦʪʦ ʚʘʞʠ ʠ ʢʦʛʘʪʦ ʜʝʪʝʢʪʠʨʘʪʝ, ʯʝ 

ʙʫʪʦʥʘ ʝ ʦʪʧʫʩʥʘʪ (ʧʨʦʯʝʪʝʪʝ ʣʦʛ. 1 ʥʘ ʠʟʚʦʜ PA2), ʧʨʝʜʠ ʜʘ 

ʟʘʙʨʘʥʠʪʝ ʊʘʡʤʝʨ 0. 

 
;******* *****************************************************  

; File: main.asm 

; Description: 

; LEDs blinking 2 

;------------------------------------------------------------------------------------------- 

; 

; Modified: 30 07 2014 

;********************************* ***************************  

; Copyright (C) All Rights Reserved. 

;************************************************************  

 

;************************************************************  

;  Include files 

;************************************************ ************  

 INCLUDE "ez8.inc" 

 

;************************************************************  

; Local Constant Defitions 

;************************************************************  
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; Stack starting address 

NEAR_STACK       EQU    %0100 

 

;PxADDR subregisters 

NO_REG EQU 00h 

PxDD  EQU 01h 

PxAF  EQU 02h 

PxOC  EQU 03h 

PxHDE EQU 04h 

PxSMRE EQU 05h 

PxPUE EQU 06h 

PxAFS1 EQU 07h 

PxAFS2 EQU 08h 

 

; Port A bits position  

PA7 EQU 80h 

PA6 EQU 40h 

 

; Port C bits position 

PC3 EQU 08h 

 

;  T0CTL1 bits position 

TEN  EQU 80h 

 

;Timer 0 interrupt flag mask 

TMR0_INT_FLAG_MASK EQU 00100000b 

 

;************************************************************  

; Variable Defitions 

;************************************************************  

   

 SEGMENT NEAR_DATA ; RData space 

 

Counter1_16bits: DS 2 ; Reserve 2  bytes for Counter1_16bits 

Counter2_16bits: DS 2 ; Reserve 2  bytes for Counter2_16bits 

LedsCounter             DS 1 ; Reserve 1  bytes for LEDs counter 

 

;************************************************************  

; Macro Defitions 

;************************************************************  

YellowLedOn: MACRO 

ANDX   PAOUT, #~PA7  ; Set low lewel on pin PA7 

   ENDMACRO 
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YellowLedOff: MACRO 

ORX   PAOUT, #PA7   ; Set high lewel on pin PA7 

   ENDMACRO 

 

GreenLedOn:  MACRO 

ANDX   PAOUT, #~PA6  ; Set low lewel on pin PA6 

   ENDMACRO 

 

GreenLedOff:  MACRO 

ORX PAOUT, #PA6   ; Set high lewel on pin PA6 

   ENDMACRO     

 

RedLedOn:  MACRO 

ANDX   PCOUT, #~PC3  ; Set low lewel on pin PC3 

   ENDMACRO 

RedLedOff:  MACRO 

ORX PCOUT, #PC3   ; Set high lewel on pin P3 

   ENDMACRO 

 

EnableTimer0: MACRO 

ORX  T0CTL1, #TEN; Enable Timer 0 

   ENDMACRO 

 

DisableTimer0: MACRO 

ANDX  T0CTL1, #~TEN; Disable Timer 0 

   ENDMACRO 

 

;************************************************************  

;Default User Flash Options 

;Change values of flash_option_byte1 and flash_option_byte2 if user option 

; bits are used. 

;************************************************************  

 DEFINE ___flash_option_segment,SPACE=ROM, ORG=0 

 SEGMENT ___flash_option_segment 

  

flash_option_byte1: DB %FF 

flash_option_byte2: DB %FF 

 

;************************************************************  

; Vector table 

;************************************************************  

; USED vectors:  

 VECTOR RESET        = startup ; RESET  
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 VECTOR TIMER0      = isr_tmr0     ; Timer0 

 

;UNUSED vectors 

 VECTOR WDT   = isr_dummy ; Watch-Dog Timer  

 VECTOR POTRAP     = isr_dummy ; Primary Oscillator Fail Trap 

 VECTOR WOTRAP   = isr_dummy; Watchdog Oscillator Fail Trap 

 VECTOR TRAP   = isr_dummy ; Illegal Instruction Trap 

 VECTOR TIMER1      = isr_dummy; Timer1 

 ;VECTOR TIMER0     = isr_dummy; Timer0 

 VECTOR ADC   = isr_dummy; ADC 

 VECTOR P0AD   = isr_dummy; PA0 

 VECTOR P1AD   = isr_dummy; PA1 

 VECTOR P2AD   = isr_dummy; PA2 

 VECTOR P3AD   = isr_dummy; PA3 

 VECTOR P4AD   = isr_dummy; PA4 

 VECTOR P5AD   = isr_dummy; PA5 

 VECTOR P6AD   = isr_dummy; PA6 

 VECTOR P7AD   = isr_dummy; PA7 

 VECTOR C3      = isr_dummy; PC3 

 VECTOR C2      = isr_dummy; PC2 

 VECTOR C1     = isr_dummy; PC1 

 VECTOR C0      = isr_dummy; PC0 

 

;RESERVED VECTORS are declared here to prevent linker from filling 

;these locations with other code segments 

 

 DEFINE __VECTORS_008, SPACE = ROM, ORG = %008 

 SEGMENT __VECTORS_008 

 

__VECTOR_008: DW isr_dummy 

 

 DEFINE __VECTORS_00E, SPACE = ROM, ORG = %00E 

 SEGMENT __VECTORS_00E 

 

__VECTOR_00E: DW isr_dummy 

__VECTOR_010: DW isr_dummy 

__VECTOR_012: DW isr_dummy 

__VECTOR_014: DW isr_dummy 

 

 DEFINE __VECTORS_028, SPACE = ROM, ORG = %028 

 SEGMENT __VECTORS_028 

 

__VECTOR_028: DW isr_dummy 
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__VECTOR_02A: DW isr_dummy 

__VECTOR_02C: DW isr_dummy 

__VECTOR_02E: DW isr_dummy 

 

 DEFINE __VECTORS_038, SPACE = ROM, ORG = %038 

 SEGMENT __VECTORS_038 

  

__VECTOR_038: DW isr_dummy 

 

;************************************************************  

;Program starts here 

;******** ****************************************************  

 DEFINE main_user_program_segment, SPACE = ROM 

 SEGMENT main_user_program_segment 

 

startup: 

    DI                                     ; Prevent interruption 

    SRP    #%00                             ; Working registers 00-0f 

    LDX   SPL, #LOW(NEAR_STACK)        ; Initialize stack pointer 

    LDX   SPH, #HIGH(NEAR_STACK) 

    CALL main 

exit: 

    JR exit 

 

;************************************************************  

; Subroutine: Main routine 

;********* ***************************************************  

main: 

    

    LD         LedsCounter, #00h ; Reset LEDs counter 

    CALL     PortInit      ; Ports initialization 

    CALL     Tmr0Init       ; Timer 0 initialization 

    EI        ; Enable interrupts 

 

check:;Check for pressed button 

    LDX     R0, PAIN           ; Read Port A 

    TM       R0, #00000100b ; Check the button (PA2) 

    JR         NZ, check           ; If the button is not pressed, check again 

    CALL   Delay_10ms       ; Wait 10ms 

    LDX     R0, PAIN           ; Read Port A again 

    TM       R0, #00000100b ; Check the button (PA2) again 

    JR         NZ, check           ; If the button is not pressed, check again 

    EnableTimer0                  ; Otherwise enable Timer 0 
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release: ;Check for released button 

    LDX     R0, PAIN            ; Read Port A 

    TM       R0, #00000100b  ; Check the button (PA2) 

    JR      Z, release             ; If the button is still pressed, check again 

    CALL  Delay_10ms         ; Wait 10ms 

    DisableTimer0           ; Disable Timer 0 

    JR      NZ, check            ; Repeat the cycle 

    RET 

;************************************************************  

; Subroutine: PortInit 

; Decription: Initializes port pins 

;    

;********************************* ***************************  

PortInit: 

    LDX    PAOUT, #PA7|PA6    ; Set high  lewel  on pins  PA7 and PA6 

    LDX    PAADDR,#PxDD       ; Select Port A data direction subregister 

    LDX    PACTL, #~(PA7|PA6); Make pins PA7 and PA6 outputs 

  

    LDX    PCOUT, #PC3      ; Set high level on pin PC3 

    LDX    PCADDR,#PxDD ; Select Port C data direction subregister 

    LDX    PCCTL, #~PC3     ; Make pin PC3 output  

  

    RET 

 

;************************************************************  

; Subroutine: Tmr0Init 

; Decription: Timer0 initialization 

; 

;************************************************************  

Tmr0Init: 

   LDX     T0CTL0, #00000000b ; See Table 0 above (in ZDII project) 

   LDX     T0CTL1, #00111001b ; See Table 1 above (in ZDII project) 

 

   LDX     T0H, #00h    ; Load Timer High Byte 

   LDX     T0L, #01h     ; Load Timer Low Byte 

   LDX     T0RH, #FFh ; Load Timer Reload High Byte 

   LDX     T0RL, #FFh  ; Load Timer Reload Low Byte 

  

   LDX     IRQ0ENH, #00h;\ Set Timer 0 interrupt low priority 

   LDX     IRQ0ENL, #20h;/ 

 

   RET 
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;************************************************************  

; Subroutine: Delay_10ms 

; Decription: Provide delay 10ms (200 000 clock cycles) 

;  

;************************************************************  

Delay_10ms 

    LDX    Counter2_16bits,   #00h   ; Load counter2 high byte 

    LDX    Counter2_16bits+1, #02h ; Load counter2 low byte  

reload_counter1: 

    LDX    Counter1_16bits,   #27h   ; Load counter1 high byte 

    LDX    Counter1_16bits+1, #10h ; Load counter1 low byte 

  

delay_loop: 

    DECW   Counter1_16bits  ; Decrement Counter1 by 1 

    JR         NZ, delay_loop  ; Repeat if Counter1 is not zero  

 

    DECW    Counter2_16bits         ; Decrement Counter2 by 1 

    JR         NZ, reload_counter1  ; Exit if Counter2 value is zero 

 

    RET 

 

;************************************************************  

; Subroutine: isr_tmr0 

; Decription: Timer 0 interrupt handler 

;    

;************************************************************  

isr_tmr0: 

    ANDX  IRQ0, #~TMR0_INT_FLAG_MASK ; Clear the interrupt flag 

 

    INC    LedsCounter           ; Increment LEDs counter 

    CP    LedsCounter, #01h ; LedsCounter == 1? 

    JP    Z, green_led_on     ; If yes, go to turn on green LED 

    CP    LedsCounter, #02h ; LedsCounter == 2? 

    JP    Z, yellow_led_on   ; If yes, go to turn on yellow LED 

    CP    LedsCounter, #03h ; LedsCounter == 3? 

    JP    Z, red_led_on         ; If yes, go to turn on red LED 

    CP    LedsCounter, #04h ; LedsCounter == 4? 

    JP    Z, green_led_off     ; If yes, go to turn off green LED 

    CP    LedsCounter, #05h ; LedsCounter == 5? 

    JP    Z, yellow_led_off   ; If yes, go to turn off yellow LED 

    CP     LedsCounter, #06h ; LedsCounter == 6? 

    JP     Z, red_led_off ; If yes, go to turn off red LED 

    JR     Tmr0IsrExit            ; Otherwise exit Timer 0 ISR 
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green_led_on: 

    GreenLedOn  ; Turn on green LED 

    JR Tmr0IsrExit  ; Exit Timer 0 ISR 

  

yellow_led_on: 

    YellowLedOn  ; Turn on yellow LED 

    JR Tmr0IsrExit     ; Exit Timer 0 ISR 

 

red_led_on: 

    RedLedOn    ; Turn on red LED 

    JR Tmr0IsrExit   ; Exit Timer 0 ISR 

  

green_led_off: 

    GreenLedOff    ; Turn off green LED 

    JR Tmr0IsrExit    ; Exit Timer 0 ISR 

  

yellow_led_off: 

    YellowLedOff   ; Turn off yellow LED 

    JR Tmr0IsrExit      ; Exit Timer 0 ISR 

  

red_led_off: 

    RedLedOff          ; Turn off red LED 

    LD LedsCounter, #00h ; Reset LEDs counter 

  

Tmr0IsrExit; 

    IRET 

 

;************************************************************  

; If PC stays here, code execute an expected vector interrupt 

;************************************************************  

isr_dummy: 

    JP    $ 

 

;************************************************************  

; GLOBAL SYMBOLS 

;************************************************************  

 

;**** ********************************************************  

; EXTERNAL SYMBOLS 

;************************************************************  
 

   END 
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ʉ ʪʦʟʠ ʧʨʠʤʝʨ ʱʝ ʧʨʠʢʣʶʯʠʤ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ ʘʩʝʤʙʣʝʨ. 

ɺʲʧʨʝʢʠ ʯʝ ʧʨʠʤʝʨʠʪʝ ʙʷʭʘ ʢʨʘʪʢʠ, ʩʲʤ ʫʙʝʜʝʥ, ʯʝ ʚʝʯʝ 

ʠʤʘʪʝ ʷʩʥʘ ʧʨʝʜʩʪʘʚʘ ʢʘʢ ʨʘʙʦʪʠ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʥʘ ʥʠʩʢʦ 

ʥʠʚʦ.  
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ɿʘʢʣʶʯʝʥʠʝ 

 

ʇʦʟʜʨʘʚʣʝʥʠʷ ! ɺʝʯʝ ʠʤʘʪʝ ʧʨʝʜʩʪʘʚʘ ʢʘʢʚʦ ʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʠ ʢʘʢ ʨʘʙʦʪʠ. ʇʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ ʱʝ ɺʠ 

ʧʦʤʦʛʥʘʪ ʜʘ ʩʝ ʦʨʠʝʥʪʠʨʘʪʝ ʧʦ-ʣʝʩʥʦ ʚ ʨʘʟʣʠʯʥʠʪʝ 

ʧʨʦʮʝʩʦʨʥʠ ʘʨʭʠʪʝʢʪʫʨʠ. 
 

ɸʢʦ ʥʝ ʩʪʝ ʟʘʧʦʟʥʘʪʠ ʩ ʝʟʠʢʘ ʉ, ʩʣʝʜʚʘʱʘʪʘ ʩʪʲʧʢʘ ʝ ʜʘ ʛʦ 

ʥʘʧʨʘʚʠʪʝ. ɿʘ ʮʝʣʪʘ ʩʲʤ ʧʨʝʜʚʠʜʠʣ ʢʥʠʛʠʪʝ ANSI C. ʂʫʨʩ ʟʘ 

ʥʘʯʠʥʘʝʱʠ ʠ ANSI C. ʇʲʣʝʥ ʩʧʨʘʚʦʯʥʠʢ. 

 

                         
 

ɿʘ ʪʝʟʠ, ʢʦʠʪʦ ʩʘ ʤʠʥʘʣʠ ʚʝʯʝ ʪʘʟʠ ʩʪʲʧʢʘ ʩʣʝʜʚʘʱʦʪʦ ʥʠʚʦ ʝ 

ʜʘ ʧʨʠʣʦʞʘʪ ʟʥʘʥʠʷʪʘ ʩʠ ʥʘ ʧʨʘʢʪʠʢʘ. ɿʘ ʪʘʟʠ ʮʝʣ ʩʲʤ 

ʧʨʝʜʚʠʜʠʣ ʢʥʠʛʘʪʘ ʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʥʘ 

ʝʟʠʢʘ ʉ. 

 

ʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʥʘ ʝʟʠʢʘ ʉ

 

 

http://www.progstarter.com/index.php?option=com_content&view=article&id=8:ansi-c-course-for-beginners-bg&catid=8&Itemid=120&lang=bg
http://www.progstarter.com/index.php?option=com_content&view=article&id=8:ansi-c-course-for-beginners-bg&catid=8&Itemid=120&lang=bg
http://www.progstarter.com/index.php?option=com_content&view=article&id=9:ansi-c-full-reference-bg&catid=8&Itemid=127&lang=bg
http://www.progstarter.com/index.php?option=com_content&view=article&id=11:programming-microcontrollers-in-c-bg&catid=8&Itemid=120&lang=bg
http://www.progstarter.com/index.php?option=com_content&view=article&id=11:programming-microcontrollers-in-c-bg&catid=8&Itemid=120&lang=bg
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ʊʘʟʠ ʢʥʠʛʘ ʝ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʥʘʩʪʦʷʱʘʪʘ. ɺ ʥʝʷ ʱʝ ɺʠ 

ʟʘʧʦʟʥʘʷ ʩ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʉ ʢʦʤʧʠʣʘʪʦʨʘ ʟʘ Z8Encore! 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ ʠ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʨʘʟʣʠʯʥʠ ʧʨʠʤʝʨʠ ʥʘ ʉ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʆʯʘʢʚʘʡʪʝ ʩʣʝʜʚʘʱʘʪʘ 

ʢʥʠʛʘ ʦʪ ʧʦʨʝʜʠʮʘʪʘ. 
 

ʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ

ʄʠʢʨʦʢʦʥʪʨʦʣʝʨʠ 

ʥʘ ʝʟʠʢʘ ʉ

 

 

 

ʊʘʟʠ ʢʥʠʛʘ ʝ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʥʘʩʪʦʷʱʘʪʘ 

ʢʥʠʛʘ. ʊʷ ʢʦʤʙʠʥʠʨʘ ʥʘʫʯʝʥʦʪʦ ʦʪ 

ʧʨʝʜʭʦʜʥʠʪʝ ʜʚʝ ʩʪʲʧʢʠ (ʝʟʠʢʲʪ ʉ ʠ 

ʧʨʠʥʮʠʧʘ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠʪʝ) ʠ ʱʝ ɺʠ ʥʘʫʯʠ ʢʘʢ ʜʘ 

ʠʟʧʦʣʟʚʘʪʝ ʝʟʠʢʘ ʉ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ.
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