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ɺɺɽɼɽʅʀɽ 

ʄʥʦʛʦʮʝʣʝʚʳʝ (ʪ.ʝ. ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ) ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ 

ʥʘ ʢʨʠʩʪʘʣʣʝ (ʄʇɸʎ ʉʅʂ) ï ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ [1-4]. 

ʀʭ ʦʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʣʥʦ-

ʮʝʥʥʦʛʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʦʛʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʘ ʪʘʢʞʝ ʚʩʪʨʦʝʥ-

ʥʳʭ ʮʠʬʨʦʚʳʭ ʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʭ ʙʣʦʢʦʚ, ʧʦʟ-

ʚʦʣʷʶʱʠʭ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʭʝʤʳ 

ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʥʘʣʦʛʦʚʦʡ ʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ɸʎʇ, ʎɸʇ, ʤʘʩʰʪʘʙʠʨʫʶʱʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʳʝ ʫʩʠʣʠʪʝʣʠ, ʢʦʤʧʘʨʘʪʦʨʳ, ʠʥʪʝʛʨʘʪʦʨʳ, ʬʠʣʴʪʨʳ ʠ ʪ.ʧ. [1]. ɺ ʠʜʝ-

ʘʣʝ ʧʦʜʦʙʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʜʦʩʪʠʯʴ ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʘʨʭʠʪʝʢʪʫʨ-

ʥʦʡ ʛʠʙʢʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʣ ʙʳ ʣʶʙʦʤʫ, ʜʘʞʝ ʥʝ ʦʯʝʥʴ ʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʦʤʫ, ʧʦʪʨʝʙʠʪʝʣʶ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʚʦʠ ʩʦʙ-

ʩʪʚʝʥʥʳʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʠʩʪʝʤʳ ʩ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨ-

ʥʳʤʠ ʠ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ, ʚʢʣʶʯʘʷ ʩʭʝʤʳ ʜʣʷ ʘʥʘʣʦʛʦ-

ʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʥʝ ʠʤʝʶʱʠʝ ʘʥʘʣʦʛʦʚ. ʊʦ ʝʩʪʴ ʚʦʧʣʦʱʘʪʴ ʚ ʛʦʪʦ-

ʚʳʭ ʤʠʢʨʦʩʭʝʤʘʭ ʄʇɸʎ ʉʅʂ ʜʘʞʝ ʪʦ, ʯʪʦ ʥʝ ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʠʣʠ ʥʝ 

ʙʳʣʦ ʠʟʦʙʨʝʪʝʥʦ ʥʘ ʤʦʤʝʥʪ ʠʭ ʨʘʟʨʘʙʦʪʢʠ [2-4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʠʨʤʘ Cypress Semiconductor Corp. ʚʳʧʫʩʪʠʣʘ 

ʫʞʝ ʪʨʠ ʙʘʟʦʚʳʭ ʚʝʨʩʠʠ ʩʚʦʠʭ ʄʇɸʎ ʉʅʂ: PSoC-1, PSoC-3 ʠ PSoC-

5, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤʠ, ʪʦʯʥʦʩʪʴʶ (ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʥʘʣʦʛʦʚʳʭ ʦʧʝʨʘʮʠʡ) ʠ ʢʦʥʬʠ-

ʛʫʨʘʮʠʦʥʥʦʡ ʛʠʙʢʦʩʪʴʶ.  

ɺ ʜʘʥʥʦʤ ʣʘʙʦʨʘʪʦʨʥʦʤ ʧʨʘʢʪʠʢʫʤʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ 

ʄʇɸʎ ʉʅʂ ʪʠʧʘ PSoC-1, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚ 

ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʦʩʦʙʠʠ "ʄʥʦʛʦʮʝʣʝʚʳʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʘʥʘʣʦʛʦ-

ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʥʘ ʢʨʠʩʪʘʣʣʝ. ʉʪʨʫʢʪʫʨʘ, ʥʘʟʥʘʯʝʥʠʝ, ʧʨʠʤʝʥʝ-

ʥʠʝ" [1]. ɿʥʘʥʠʝ ʪʝʢʩʪʘ ʵʪʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʥʝʦʙʭʦ-

ʜʠʤʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. 
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1. ʉʀʉʊɽʄɸ REM-LAB  

1.1. ɸʈʍʀʊɽʂʊʋʈɸ REM-LAB  

ʉʠʩʪʝʤʘ Rem-Lab (Remote Lab) ï ʵʪʦ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʳʭ ʨʝʘʣʥɹʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʙʣʦʢʘʤʠ, ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʠ ʧʨʦʛʨʘʤʤʘʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦ-

ʛʨʘʤʤʠʨʫʝʤʦʡ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʢʨʠʩʪʘʣʣʝ ʪʠʧʘ PSoC-1 

ʬʠʨʤʳ Cypress Semiconductor Corp. 

ɹʘʟʦʚʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.1.  
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ʈʠʩ. 1.1. ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ Rem-Lab 
 

ʄʘʩʩʠʚ ʂɹ ʥʘ ʨʠʩ. 1.1 ï ʤʘʩʩʠʚ ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʭ (ʮʠʬʨʦʚʳʭ ʠ 

ʘʥʘʣʦʛʦʚʳʭ) ʙʣʦʢʦʚ ʤʠʢʨʦʩʭʝʤʳ PSoC ʚʤʝʩʪʝ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʦ-

ʜʫʣʷʤʠ (ʨʝʩʫʨʩʘʤʠ). ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ï ʚʥʫʪʨʝʥʥʠʝ ʧʨʦ-

ʛʨʘʤʤʥʦ-ʢʦʤʤʫʪʠʨʫʝʤʳʝ ʘʥʘʣʦʛʦʚʳʝ ʠ ʮʠʬʨʦʚʳʝ ʤʝʞʩʦʝʜʠʥʝʥʠʷ, ʧʦʟ-
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ʚʦʣʷʶʱʠʝ ʧʦʜʢʣʶʯʘʪʴ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ PSoC ʢ ʨʘʟʣʠʯʥʳʤ ʚʳʚʦʜʘʤ 

ʨʘʟʣʠʯʥʳʭ ʧʦʨʪʦʚ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʢ ʨʘʟʣʠʯʥʳʤ ʚʳʚʦʜʘʤ ʧʦʨʪʘ 0).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1.1, ʚʩʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʳʭʦʜʳ PSoC ʧʦʜʢʣʶ-

ʯʝʥʳ ʢ ʝʛʦ ʚʭʦʜʘʤ. ʕʪʦ ʩʜʝʣʘʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʦʙʨʘʙʘ-

ʪʳʚʘʪʴ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʠʩʩʣʝʜʫʝʤʳʭ ʙʣʦʢʦʚ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʦʞʝ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʙʘʟʝ ʂɹ PSoC. ʊʘʢʠʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʦʟʜʘʚʘʝʤʳʝ ʧʫʪʸʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘ-

ʥʠʷ ʧʦʜʭʦʜʷʱʠʭ ʂɹ, ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

çʚʠʨʪʫʘʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠè, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʨʝʘʣʴʥʦ, 

ʘ ʩʦʟʜʘʶʪʩʷ ʚʨʝʤʝʥʥʦ ʧʫʪʸʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʂɹ. ɺ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚʝʨʩʠʠ Rem-Lab ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ çʚʠʨʪʫ-

ʘʣɹʥʳʝ ʧʨʠʙʦʨʳè (ʨʠʩ. 1.2): 

ʘ) 4-ʢʘʥʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ʘʥʘʣʠʟʘʪʦʨ; 

ʙ) 2-ʢʘʥʘʣʴʥʳʡ ɸʎʇ (ʩʦ ʟʥʘʢʦʤ). 
 

ʇʦʨʪ 0

4-ʭ-ʢʘʥʘʣʴʥʳʡ
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ʨ
ʪ
 
0

..
.

..
.

......

ɸʎʇ 1

ɸʎʇ 2

ʄʘʩʩʠʚʳ

ʩʚʦʙʦʜʥʳʭ
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ʈʠʩ. 1.2. ɺʠʨʪʫʘʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʚʩʪʨʦʝʥʥʳʝ ʚ PSoC Rem-Lab 
 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʠʙʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠʤʝʨʥʦ 33% ʘʥʘ-

ʣʦʛʦʚʳʭ ʨʝʩʫʨʩʦʚ (ʘʥʘʣʦʛʦʚʳʭ ʂɹ) PSoC ʩʝʨʠʠ CY8ʉ27433 ʠ 25% 

ʮʠʬʨʦʚʳʭ ʂɹ ʵʪʦʡ ʞʝ ʩʝʨʠʠ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʨʝʩʫʨʩʳ ʚ ʣʘʙʦʨʘʪʦʨ-

ʥʳʭ ʨʘʙʦʪʘʭ, ʨʘʟʫʤʝʝʪʩʷ, ʥʝʣʴʟʷ, ʢʘʢ ʠ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʥʘʧʠʩʘʥʥʳʡ 
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ʜʣʷ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʨʠ ʦʪʢʨʳʪʠʠ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʫʞʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʥʳʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ çʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚè ʘʧʧʘʨʘʪʥʳʝ ʨʝʩʫʨʩʳ 

ʚʳʛʣʷʜʷʪ ʦʢʨʘʰʝʥʥʳʤʠ ʚ ʨʘʟʥʳʝ ʮʚʝʪʘ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʜʣʷ ʠʭ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʢʦʜ ʦʪʜʝʣʸʥ ʦʪ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥ-

ʥʦʛʦ ʜʣʷ ʧʨʦʛʨʘʤʤ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʝʪʢʘʤʠ ʠ ʧʨʝʜʫʧʨʝ-

ʜʠʪʝʣʴʥʳʤ ʪʝʢʩʪʦʤ (ʩʤ. ʩʣʝʜʫʶʱʠʡ ʧʘʨʘʛʨʘʬ). 

1.2. ʉʆɿɼɸʅʀɽ ʇʈʆɽʂʊɸ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʶʙʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʢʫʨ-

ʩʦʤ "ɸʥʘʣʦʛʦʚʳʝ ʠʥʪʝʨʬʝʡʩʳ ʕɺʄ", ʟʘʧʫʩʪʠʪʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʧʦʜ-

ʢʣʶʯʝʥʥʦʤ ʢ ʩʠʩʪʝʤʝ Rem-Lab ʯʝʨʝʟ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʠʣʠ ʀʥʪʝʨʥʝʪ, 

ʦʙʦʣʦʯʢʫ PSoC-Designer ʚʝʨʩʠʠ 4.4 (ʠʣʠ ʚʳʰʝ) ʠ ʩʦʟʜʘʡʪʝ ʩʚʦʡ ʧʨʦ-

ʝʢʪ ʧʦʜ ʣʶʙʳʤ ʠʤʝʥʝʤ (ʥʦ ʩ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʘʥʛʣʠʡʩʢʠʤʠ ʙʫʢʚʘ-

ʤʠ ʚ ʥʘʟʚʘʥʠʠ ʠ ʚ ʧʫʪʠ ʢ ʧʨʦʝʢʪʫ) ʩ ʧʦʤʦʱʴʶ ʟʘʛʨʫʟʢʠ ʩʫʱʝʩʪʚʫ-

ʶʱʝʛʦ ʧʨʦʝʢʪʘ " basic_analog" ʠ ʩʦʭʨʘʥʝʥʠʷ ʝʛʦ ʧʦʜ ʜʨʫʛʠʤ ʠʤʝ-

ʥʝʤ, ʩʦʩʪʦʷʱʠʤ ʪʦʞʝ ʪʦʣʴʢʦ ʠʟ ʘʥʛʣʠʡʩʢʠʭ ʙʫʢʚ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʪʨʝʪʴʝʡ 

ʛʣʘʚʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ [1].  

ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ ʠʩʭʦʜʥʦʤ (ʪ.ʝ. ʚ ʩʦʭʨʘʥʸʥʥʦʤ ʧʦʜ ʥʫʞʥʳʤ ʚʘʤ 

ʠʤʝʥʝʤ) ʧʨʦʝʢʪʝ ʫʞʝ ʚʩʪʨʦʝʥʘ ʧʦʜʩʠʩʪʝʤʘ ʩʲʝʤʘ ʠ ʧʝʨʝʜʘʯʠ ʚ ʙʣʦʢ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʨʘʬʠʢʦʚ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʩʝʨʚʝʨʝ, ʮʠʬʨʦʚʦʡ ʠ ʘʥʘʣʦ-

ʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʥʘ ʚʳʭʦʜʘʭ ʧʦʨʪʘ 0. ʕʪʘ ʧʦʜʩʠʩʪʝʤʘ 

ʠʩʧʦʣʴʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʦʛʦʚʳʝ ʠ ʮʠʬʨʦʚʳʝ ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʝ 

ʙʣʦʢʠ PSoC: DCB12, DCB13, ACB02, ACB03, ASC12 ʠ ASD13, 

ʥʘʟʚʘʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʘʭ Counter8_2, Counter8_1, PGA_1, PGA_2, 

SAR6_1 ʠ SAR6_2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʵʪʦʤʫ ʵʪʠ ʙʣʦʢʠ ʚ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʨʘʙʦʪʘʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʥʝʣʴʟʷ, ʢʘʢ ʠ 

ʥʝʣʴʟʷ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʬʨʘʛʤʝʥʪʳ ʧʨʦʛʨʘʤʤ ʨʘʙʦʪʳ ʵʪʠʭ ʙʣʦʢʦʚ ʚ ʧʨʦʛʨʘʤʤʝ main.asm, 

ʣʝʞʘʱʠʝ ʟʘ ʨʘʤʢʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʘʩʩʝʤʙʣʝʨʥʦʛʦ ʢʦʜʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʩɹʷ ʤʝʞʜʫ ʚʝʨʭʥʠʤ 

ʢʦʤʤʝʥʪʘʨʠʝʤ: ç; Insert your main assembly code here:è (ɺʚʝʜʠʪʝ 
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ʩʚʦʡ ʦʩʥʦʚʥʦʡ ʘʩʩʝʤʙʣʝʨʥʳʡ ʢʦʜ ʟʜʝʩʴ) ʠ ʥʠʞʥʠʤ: ç; Do not 

change lines belowè (ʅʝ ʤʝʥʷʡʪʝ ʩʪʨʦʯʢʠ ʥʠʞʝ). ʅʝ ʩʣʝʜʫʝʪ ʪʘʢʞʝ 

ʠʟʤʝʥʷʪʴ ʠ ʪʝʢʩʪ ʚʭʦʜʷʱʝʛʦ ʚ ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢ-

ʣʘ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʢʦʥʯʘʥʠʷ ʚʘʰʝʡ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʡ ʟʘ-

ʧʠʩʘʥ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

.terminate: 

jmp .terminate 

ʉʦʙʩʪʚʝʥʥʦ, ʠʤʝʥʥʦ ʤʝʞʜʫ ʵʪʠʤ ʪʝʢʩʪʦʤ ʠ ʚʝʨʭʥʝʡ ʩʪʨʦʯʢʦʡ 

ç; Insert your main assembly code here:è ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʪʝʢʩʪ 

ʚʘʰʝʡ ʦʩʥʦʚʥʦʡ ʘʩʩʝʤʙʣʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʪʝʢʩʪʘ ʩʚʦʝʛʦ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʘʟʦʚʳʡ ʧʨʦʝʢʪ "basic_analog" ʫʞʝ ʠʩ-

ʧʦʣʴʟʫʝʪ 10 ʥʘʯʘʣʴʥʳʭ ʷʯʝʝʢ ʆɿʋ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʚʦʠʭ ʜʘʥʥʳʭ, ʘ 

ʧʦʩʣʝʜʫʶʱʠʝ ʘʜʨʝʩʘ ʆɿʋ (ʥʘʯʠʥʘʷ ʩ 11) ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʥʸʤ 

ʞʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʝʢʘ ʧʨʠ ʚʳʟʦʚʝ ʧʦʜʧʨʦʛʨʘʤʤ, ʧʦʵʪʦʤʫ ʚ ʢʘʯʝ-

ʩʪʚʝ ʨʘʙʦʯʠʭ ʷʯʝʝʢ ʆɿʋ ʜʣʷ ʩʚʦʝʛʦ ʧʨʦʝʢʪʘ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʜʨʝʩʘ ʷʯʝʝʢ, ʥʘʯʠʥʘʷ ʧʨʠʤʝʨʥʦ ʩ ʘʜʨʝʩʘ 200 (ʧʨʠ ʵʪʦʤ ʘʜʨʝʩ ʧʦ-

ʩʣʝʜʥʝʡ ʷʯʝʡʢʠ ʚ ʦʜʥʦʡ ʩʪʨʘʥʠʮʝ ʆɿʋ PSoC ʨʘʚʝʥ 255). 

ʅʝʣʴʟʷ ʤʝʥʷʪʴ ʪʝʢʩʪ ʧʦʜʧʨʦʛʨʘʤʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʨʳʚʘ-

ʥʠʡ Counter8_1int .asm, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʧʘʧʢʝ Library Source, ʘ ʪʘʢʞʝ 

ʚʩʝ ʦʩʪʘʚʰʠʝʩʷ ʚ ʵʪʦʡ ʧʘʧʢʝ ʘʩʩʝʤʙʣʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʤʦʜʫʣʝʡ 

Counter8_2, PGA_1, PGA_2, SAR6_1 ʠ SAR6_2.  

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʦʤʥʠʪʴ, ʯʪʦ ʚʩʝ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʢʘʥʘʣʳ 

ʧʦʨʪʘ 0 ʤʠʢʨʦʩʭʝʤʳ PSoC ʩʦʝʜʠʥʝʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʨʠʩ. 1.2) ʯʝʨʝʟ 

ʟʘʱʠʪʥʳʝ ʨʝʟʠʩʪʦʨʳ ʩʦʛʣʘʩʥʦ ʪʘʙʣ. 1.1 ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʠʪʘʤʠ 

ʢʦʥʩʪʘʥʪʳ DataConfig. ʂʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʙʠʪʦʚ ʢʦʥʩʪʘʥʪʳ 

DataConfig ʟʘʜʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʧʨʦʛʨʘʤʤʳ 

main.asm ʧʦʩʣʝ ʩʣʦʚ: 

; Assembly main line 

;-------------------------- 

;export DataConfig 

DataConfig: equ % (ʢʦʥʩʪʘʥʪʘ ʠʟ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ) 
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ʊʘʙʣʠʮʘ 1.1 

ɿʥʘʯʝʥʠʝ ʙʠʪʦʚ ʢʦʥʩʪʘʥʪʳ DataConfig 
 

ɹʠʪ ˉ ʉʤʳʩʣ ʙʠʪʘ ʢʦʥʩʪʘʥʪʳ DataConfig 

D7=1 ɿʘʜʝʡʩʪʚʦʚʘʥ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʯʝʨʝʟ ʧʦʨʪ 0, ʨʘʟ-

ʨʷʜʳ 5(ʚʳʭʦʜ)-7(ʚʭʦʜ), ʢʘʥʘʣ 1 

D6=1 ɿʘʜʝʡʩʪʚʦʚʘʥ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʯʝʨʝʟ ʧʦʨʪ 0, ʨʘʟ-

ʨʷʜʳ 4(ʚʳʭʦʜ)-6(ʚʭʦʜ), ʢʘʥʘʣ 2 

D5=1 ɿʘʜʝʡʩʪʚʦʚʘʥ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʯʝʨʝʟ ʧʦʨʪ 0, ʨʘʟ-

ʨʷʜʳ 3(ʚʳʭʦʜ)-1(ʚʭʦʜ), ʢʘʥʘʣ 3 

D4=1 ɿʘʜʝʡʩʪʚʦʚʘʥ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʯʝʨʝʟ ʧʦʨʪ 0, ʨʘʟ-

ʨʷʜʳ 2(ʚʳʭʦʜ)-0(ʚʭʦʜ), ʢʘʥʘʣ 4 

D3=1 ɿʘʜʝʡʩʪʚʦʚʘʥ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ɸʎʇ1 (ADC1) ʯʝʨʝʟ 

ʧʦʨʪ 0, ʨʘʟʨʷʜʳ 5(ʚʳʭʦʜ)-7(ʚʭʦʜ)  

D2=1 ɿʘʜʝʡʩʪʚʦʚʘʥ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ɸʎʇ2 (ADC2) ʯʝʨʝʟ 

ʧʦʨʪ 0, ʨʘʟʨʷʜʳ 4(ʚʳʭʦʜ)-6(ʚʭʦʜ)  

D1, D0 D1=0, D0=1. ʇʝʨʝʜʘʸʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʠʪʘʤʠ D7-D2 ʠ ʧʨʠʚʝʜʸʥʥʳʤ ʚʳʰʝ ʬʦʨʤʘʪʦʤ 

 

ʉʘʤʘ ʢʦʥʩʪʘʥʪʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʯʘʩʪʠʯʥʦ ʦʧʨʝʜʝʣʝʥʘ ʚ ʠʩʭʦʜʥʦʤ 

ʧʨʦʝʢʪʝ basic_analog, ʪʘʢ ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʝʸ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʚ ʩʚʦʸʤ ʧʨʦʝʢʪʝ ʪʘʢ, ʢʘʢ ʵʪʦ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ. 

ʅʘʧʨʠʤʝʨ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʜʘʪʴ ʢʦʥʩʪʘʥʪʫ DataConfig ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: 

DataConfig equ %00001001 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʠʛʥʘʣʳ ʩ ʚʳʭʦʜʘ ʨʘʟʨʷʜʘ D5 ʧʦʨʪʘ 0 ʙʫʜʫʪ 

ʩʯʠʪʳʚʘʪʴʩʷ ʩ ʧʝʨʠʦʜʦʤ ʧʨʠʤʝʨʥʦ 250 ʤʢʉ (ʪ.ʝ. ʩ ʯʘʩʪʦʪʦʡ 4 ʢɻʮ) ʢʘʢ 

ʘʥʘʣʦʛʦʚʳʝ ʧʦ ʚʭʦʜʫ D7 ʪʦʛʦ ʞʝ ʧʦʨʪʘ 0 ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ɸʎʇ1 ʚ 6-ʨʘʟʨʷʜʥʳʡ ʢʦʜ ʩʦ ʟʥʘʢʦʤ, ʧʝʨʝʜʘʚʘʝʤʳʡ ʧʦʙʘʡʪʥʦ ʚ 

ʙʣʦʢ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʨʘʬʠʢʠ ʥʘ ʩʝʨʚʝʨ. ʉʠʤʚʦʣ % ʧʝʨʝʜ ʢʦʥʩʪʘʥʪʦʡ 

ʦʟʥʘʯʘʝʪ ʚ ʘʩʩʝʤʙʣʝʨʝ PSoC ʜʚʦʠʯʥʳʡ ʢʦʜ. 



 

 9 

ɽʩʣʠ ʢʦʥʩʪʘʥʪʘ DataConfig ʟʘʜʘʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

DataConfig equ %11100001, 

ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ (ʩʠʛʥʘʣʳ), ʧʦʣʫʯʘʝ-

ʤʳʝ (ʛʝʥʝʨʠʨʫʝʤʳʝ) ʚ ʧʨʦʝʢʪʝ ʠʩʩʣʝʜʫʝʤʳʤʠ ʤʦʜʫʣʷʤʠ, ʚʳʜʘʶʪʩʷ 

ʯʝʨʝʟ ʧʝʨʚʳʭ ʪʨʠ ʮʠʬʨʦʚʳʭ ʢʘʥʘʣʘ (ʪʦ ʝʩʪʴ ʯʝʨʝʟ ʨʘʟʨʷʜʳ P0.5, P0.4 ʠ 

P0.3 ʧʦʨʪʘ 0 ï ʩʤ. ʪʘʙʣ. 1.1), ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʠʥʭʨʦʥʥʦ ʦʧʨʘʰʠʚʘʪʴʩʷ 

ʢʘʞʜʳʝ 250 ʤʢʉ ʠ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ ʙʣʦʢ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʨʘʬʠʢʠ ʚ ʚʠʜʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʠʬʨʦʚʳʭ ʫʨʦʚʥʝʡ (0 ʠʣʠ 1). 

ɺʦʟʤʦʞʥʳ ʠ ʜʨʫʛʠʝ ʢʦʤʙʠʥʘʮʠʠ (ʢʦʥʬʠʛʫʨʘʮʠʠ) ʮʠʬʨʦʚʳʭ ʠ 

ʘʥʘʣʦʛʦʚʳʭ ʢʘʥʘʣʦʚ. ɺʘʞʥʦ ʧʨʠ ʵʪʦʤ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʝʨʚʳʡ ʮʠʬʨʦʚʦʡ 

ʠ ʧʝʨʚʳʡ ʘʥʘʣʦʛʦʚʳʡ ʢʘʥʘʣʳ, ʪʘʢ ʞʝ ʢʘʢ ʚʪʦʨʦʡ ʮʠʬʨʦʚʦʡ ʠ ʚʪʦʨʦʡ 

ʘʥʘʣʦʛʦʚʳʡ, ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʬʠʟʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʦʜʥʠ 

ʠ ʪʝ ʞʝ ʚʳʭʦʜʳ ʠ ʚʭʦʜʳ ʧʦʨʪʘ 0, ʧʦʵʪʦʤʫ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʟʘʜʘʥʠʝ 

ʵʪʠʭ ʢʘʥʘʣʦʚ (ʥʘʧʨʠʤʝʨ, ʧʝʨʚʦʛʦ ʮʠʬʨʦʚʦʛʦ ʠ ʧʝʨʚʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ) 

ʧʨʠʚʝʜʸʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʙʫʜʝʪ ʧʨʠʩʫʪʩʪʚʦ-

ʚʘʪʴ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʢʘʥʘʣʘ ʢʘʢ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ, 

ʪʘʢ ʠ ʚ ʘʥʘʣʦʛʦʚʦʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʚʦʝʛʦ ʧʨʦʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʠʩʭʦʜʥʦʛʦ 

ʧʨʦʝʢʪʘ "basic_analog" ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʧʨʘʚʠʣ: 

1) ʥʝ ʠʟʤʝʥʷʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʠʩʭʦʜʥʦʤ ʧʨʦʝʢʪʝ ʬʘʡʣʳ, 

ʢʨʦʤʝ ʢʦʥʩʪʘʥʪʳ DataConfig ʠ ʩʚʦʝʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤ; 

2) ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʯʝʡʢʠ ʆɿʋ, ʥʘʯʠʥʘʷ ʧʨʠʤʝʨʥʦ ʩ ʘʜʨʝʩʘ 200; 

3) ʥʦʚʳʝ ʤʦʜʫʣʠ ʜʣʷ ʧʨʦʛʨʘʤʤ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚʳʙʠʨʘʝʤʳʝ ʠʟ ʙʠʙ-

ʣʠʦʪʝʢʠ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʘʟʚʘʥʠʷ, ʦʪʣʠʯʥʳʝ ʦʪ ʫʧʦʤʷʥʫʪʳʭ ʚʳ-

ʰʝ, ʠʣʠ ï ʝʩʣʠ ʥʘʟʚʘʥʠʷ ʩʦʚʧʘʜʘʶʪ ï ʜʨʫʛʠʝ ʥʦʤʝʨʘ (ʥʘʧʨʠʤʝʨ, 

ʥʦʚʳʡ ʤʦʜʫʣʴ 8-ʨʘʟʨʷʜʥʦʛʦ ʩʯʸʪʯʠʢʘ, ʚʳʙʨʘʥʥʦʛʦ ʜʣʷ ʩʚʦʠʭ ʮʝ-

ʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʤʦʜʫʣʝʡ, ʤʦʞʝʪ ʠʤʝʪʴ ʥʘʟʚʘ-

ʥʠʝ Counter8_3 ʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʣʶʙʦʤ ʥʝʟʘʥʷʪʦʤ ʤʝʩʪʝ ï ʦʪ 

DBB00 ʜʦ DBB11, ʚʢʣʶʯʘʷ DCB02 ʠ DCB03). 

ɺ ʦʩʪʘʣʴʥʦʤ ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ ʚ ʦʙʦʣʦʯʢʝ PSoC-Designer ʦʩʫ-

ʝɦʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʣʘʚʝ 3 

ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ [1].  
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ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʨʦʝʢʪʘ ʜʣʷ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʟʘʛʨʫʞʘʝʤʦʛʦ ʚ PSoC ʢʦ-

ʜʘ ʧʨʦʝʢʪʘ (ʪ.ʝ. ʢʦʜʘ ʚʳʧʦʣʥʷʝʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʣʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘ-

ʙʦʪʳ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʞʤʠʪʝ ʢʥʦʧʢʠ Generate Application , Com-

pile/Assemble ʠ Build ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʥʘʧʠʩʘʥʥʳʭ ʧʨʦʛʨʘʤʤ 

ʠ ʚʳʧʦʣʥʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɽʩʣʠ ʦʰʠʙʦʢ ʧʨʠ ʢʦʤʧʠʣʷʮʠʠ ʠ ʧʦʩʪʨʦʝ-

ʥʠʠ ʧʨʦʝʢʪʘ ʥʝ ʚʦʟʥʠʢʥʝʪ ï ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʵʢʩ-

ʧʝʨʠʤʝʥʪʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʫʥʢʪʘ 1.3 ʵʪʦʛʦ ʨʘʟʜʝʣʘ. 

1.3. ʈɸɹʆʊɸ ʉ ʆɹʆʃʆʏʂʆʁ REM-LAB  

ɽʱʸ ʨʘʟ ʥʘʧʦʤʥʠʤ, ʯʪʦ ʦʙʦʣʦʯʢʘ Rem-Lab (Remote Lab) ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʝʘʣʴʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘ-

ʙʦʪ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʠ ʙʣʦʢʘʤʠ ʧʨʦ-

ʛʨʘʤʤʠʨʫʝʤʦʡ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʢʨʠʩʪʘʣʣʝ ʪʠʧʘ PSoC-1 

ʬʠʨʤʳ Cypress Semiconductor Corp.  

ɼʣʷ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʚ ʧʨʝʜʝʣʘʭ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʢʘʬʝʜʨʳ ɺʊ ʚ 

ʦʢʥʝ ʙʨʘʫʟʝʨʘ ʥʘʙʝʨʠʪʝ ʘʜʨʝʩ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ http-ʘʜʨʝʩʫ ʠ ʧʦʨʪʫ 

ʚʭʦʜʘ (http://192.168.0.25:8080/ellab).  

ɽʩʣʠ ʙʨʘʫʟʝʨ (Internet Explorer) ʥʘʩʪʨʦʝʥ ʥʘ ʨʘʙʦʪʫ ʪʦʣʴʢʦ ʯʝʨʝʟ 

ʧʨʦʢʩʠ-ʩʝʨʚʝʨ, ʚʳʭʦʜ ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʧʘʨʦʣʷ, ʘ ʩʝʨʚʝʨ 

ʩ ʧʨʦʛʨʘʤʤʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʦʥʘ ʩʘʤʘ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʩʝʨʚʝʨʝ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ (ʪ.ʝ. ʧʦʜʢʣʶʯʝʥʳ ʪʦʣʴʢʦ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ï 

ʠʥʪʨʘʥʝʪ), ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʥʘʩʪʨʦʠʪʴ ʙʨʘʫʟʝʨ ʥʘ ʦʙʭʦʜ ʧʨʦʢʩʠ-

ʩʝʨʚʝʨʘ. ʉʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ ʪʘʢ. 

ɺ ʤʝʥʶ çʉʝʨʚʠʩè Internet Explorer ʚʳʙʝʨʠʪʝ ʧʦʜʤʝʥʶ çʉʚʦʡʩʪʚʘ 

ʦʙʦʟʨʝʚʘʪʝʣʷè, ʟʘʪʝʤ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʚʳʙʝʨʠʪʝ ʟʘʢʣʘʜʢʫ çʇʦʜ-

ʢʣʶʯʝʥʠʷè, ʥʘ ʢʦʪʦʨʦʡ ʚʥʠʟʫ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʅʘʩʪʨʦʡʢʠ LANè. ɺ 

ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʧʦʩʪʘʚʴʪʝ ʛʘʣʦʯʢʫ ʥʘʧʨʦʪʠʚ ʩʣʦʚ çʅʝ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʧʨʦʢʩʠ-ʩʝʨʚʝʨ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʘʜʨʝʩʦʚè ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʩʧʨʘʚʘ 

çɼʦʧʦʣʥʠʪʝʣʴʥʦè. ɺʦ ʚʥʦʚʴ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʚ ʨʘʟʜʝʣʝ çʀʩʢʣʶʯʝ-

ʥʠʷè ʚʧʠʰʠʪʝ 4 ʛʨʫʧʧʳ ʮʠʬʨ ʠʩʧʦʣʴʟʫʝʤʦʛʦ http ʘʜʨʝʩʘ ʚʘʰʝʛʦ ʣʘʙʦ-

ʨʘʪʦʨʥʦʛʦ ʩʝʨʚʝʨʘ (192.168.0.25). ɿʘʢʨʦʡʪʝ ʚʩʝ ʦʢʥʘ, ʥʘʞʘʚ ʆʂ. 
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ɽʩʣʠ ʞʝ ʚʳ ʚʭʦʜʠʪʝ ʯʝʨʝʟ ʛʣʦʙʘʣʴʥʫʶ ʩʝʪʴ ï ʀʥʪʝʨʥʝʪ, ʪʦ ʘʜʨʝʩ 

ʜʣʷ ʚʭʦʜʘ: http://vt.samgtu.ru/ellab. ʇʨʠ ʵʪʦʤ ʨʝʛʠʩʪʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷ ʠ ʧʨʠʩʚʦʝʥʠʝ ʝʤʫ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʩ ʨʘʟʨʝʰʝʥʠʷ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʠʩʪʝʤʳ. 

ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚ ʦʢʥʝ ʙʨʘʫʟʝʨʘ ʟʘʩʪʘʚʢʠ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ 

("ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʨʝʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ") ʚʳʙʝʨʠʪʝ ʥʝ-

ʦʙʭʦʜʠʤʦʝ ʜʝʡʩʪʚʠʝ ʚ ʥʝʙʦʣʴʰʦʤ ʦʢʥʝ ʚʚʝʨʭʫ ʩʧʨʘʚʘ: ʣʠʙʦ ʚʭʦʜ ʚ 

ʩʠʩʪʝʤʫ ʧʦʜ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤʠ ʣʦʛʠʥʦʤ ʠ ʧʘʨʦʣʝʤ, ʣʠʙʦ ʨʝʛʠʩʪʨʘ-

ʮʠʷ (ʨʠʩ. 1.3). ɺʭʦʜ ʠʟ ʀʥʪʝʨʥʝʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʦ-

ʣʫʯʝʥʠʝ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ ʯʝʨʝʟ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʢʘʬʝʜʨʳ.  

 

 
 

ʈʠʩ. 1.3. ɻʣʘʚʥʦʝ ʦʢʥʦ ʚʭʦʜʘ ʚ ʦʙʦʣʦʯʢʫ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʨʝʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʥʠʢʠ 

 

ʇʨʠ ʚʳʙʦʨʝ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʢʨʳʚʘʝʪʩʷ ʥʦʚʦʝ ʦʢʥʦ (ʨʠʩ. 1.4), ʚ ʢʦ-

ʪʦʨʦʤ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʩʚʦʡ (ʧʦ ʚʘʰʝʤʫ ʚʳʙʦʨʫ) ʣʦʛʠʥ, ʘʜʨʝʩ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʞʝʣʘʝʤʳʡ ʧʘʨʦʣʴ (ʥʝ ʤʝʥʝʝ 7 ʩʠʤʚʦʣʦʚ), ʘ ʪʘʢʞʝ ʩʚʦʠ 

ʠʥʠʮʠʘʣʳ ʠ ʬʘʤʠʣʠʶ. 
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ʈʠʩ. 1.4. ʆʢʥʦ ʨʝʛʠʩʪʨʘʮʠʠ 

 

ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʚʳ ʩʥʦʚʘ ʦʢʘʞʝʪʝʩʴ ʚ ʦʩʥʦʚʥʦʤ ʦʢʥʝ (ʨʠʩ. 1.3), ʚ 

ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʚʦʡʪʠ ʚ ʩʠʩʪʝʤʫ ʫʞʝ ʧʦʜ ʩʚʦʠʤ ʣʦʛʠʥʦʤ ʠ ʧʘʨʦʣʝʤ. 

ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʩʦʦʙʱʝʥʠʷ "ɼʦʙʨʦ ʧʦʞʘʣʦʚʘʪʴ" ʩʣʝʚʘ ʚ ʤʝʥʶ 

ʥʘʞʤʠʪʝ ʤʝʪʢʫ "ʅʦʚʳʡ ʵʢʩʧʝʨʠʤʝʥʪ". ɺʳ ʦʢʘʞʝʪʝʩʴ ʚ ʦʢʥʝ "ʅʦʚʘʷ 

ʩʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ" (ʨʠʩ. 1.5), ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʚʚʝʩʪʠ ʥʘʟʚʘʥʠʝ ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʡ ʚʘʤʠ ʩʭʝʤʳ (ʥʘʧʨʠʤʝʨ, "ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʨʠʸʤʦ-

ʧʝʨʝʜʘʪʯʠʢ"), ʝʩʣʠ ʭʦʪʠʪʝ ï ʧʨʠʚʝʩʪʠ ʝʸ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ï ʩʘʤʦʝ ʛʣʘʚ-

ʥʦʝ ï ʫʢʘʟʘʪʴ ʪʦʪ hex-ʬʘʡʣ (ʪ.ʝ. ʬʘʡʣ ʛʦʪʦʚʦʛʦ ʧʨʦʝʢʪʘ ʩ ʨʘʩʰʠʨʝ-

ʥʠʝʤ .hex ʠʟ ʧʘʧʢʠ Output ʦʙʦʣʦʯʢʠ PSoC_Designer), ʢʦʪʦʨʳʡ ʚʳ ʧʦ-

ʣʫʯʠʣʠ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʚʚʝʩʪʠ ʦʩʪʘʣʴʥʳʝ ʧʘʨʘ-

ʤʝʪʨʳ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚʢʣʶʯʘʷ ʪʝʢʫʱʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ DataConfig. 

ɼʣʷ ʵʪʦʛʦ ʫʢʘʞʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʩʯʠʪʳʚʘʝʤʳʭ ʙʘʡʪʦʚ, ʨʘʚʥʦʝ 202, 

ʟʥʘʯʝʥʠʝ ʩʪʘʨʪʦʚʦʛʦ ʬʣʘʛʘ ʧʝʨʝʜ ʜʘʥʥʳʤʠ, ʨʘʚʥʦʝ 81 (h); ʦʩʪʘʚʴʪʝ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʜʝʣʝʥʠʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʠ ʧʦʩʪʘʚʴʪʝ ʛʘʣʦʯʢʠ ʚ ʪʝʭ ʨʘʟ-
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ʨʷʜʘʭ ʪʘʙʣʠʮʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘ, ʛʜʝ ʫ ʚʘʩ ʚ DataConfig 

ʩʪʦʷʪ ʝʜʠʥʠʮʳ. ʅʝ ʟʘʙʫʜʴʪʝ, ʯʪʦ ʜʣʷ ʪʝʢʫʱʝʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʙʠʪʳ 

D1, D0 DataConfig ʠ ʪʘʙʣʠʮʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʘʚʥʳ 01 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʥʫʞʥʳʭ ʧʦʣʝʡ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʩʦʟʜʘʪʴè ʧʦʜ 

ʪʘʙʣʠʮʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝ-

ʢʣʶʯʠʪʩʷ ʚ ʦʢʥʦ "ʉʧʠʩʦʢ ʩʭʝʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ" (ʨʠʩ. 1.5).  
 

 
 

ʈʠʩ. 1.5. ʆʢʥʦ ʩʧʠʩʢʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 
 

ʂʦʛʜʘ ʚ ʢʦʣʦʥʢʝ "ʨʝʟʫʣʴʪʘʪʳ (ʬʘʡʣ)" ʧʦʷʚʠʚʰʝʡʩʷ ʪʘʙʣʠʮʳ ʩʦ 

ʩʧʠʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʷʚʠʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʘʡʣʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘʟʚʘʥʠ-

ʝʤ ʪʠʧʘ "i.exp", ʛʜʝ i ï ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʨʷʜʢʦʚʦ-

ʤʫ ʥʦʤʝʨʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʩʠʩʪʝʤʝ Rem-Lab, ʤʦʞʥʦ ʥʘʞʘʪʴ ʥʘʜʧʠʩʴ 

"ʧʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ".  
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ɺ ʥʦʚʦʤ ʦʢʥʝ ʧʦʷʚʠʪʩʷ ʛʨʘʬʠʢ ʩʥʷʪʳʭ ʩ ʚʳʭʦʜʦʚ ʧʦʨʪʘ 0 ʩʠʛʥʘ-

ʣʦʚ (ʨʠʩ. 1.6) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʩʪʘʥʪʦʡ DataConfig ʠ ʪʘʙʣʠʮʝʡ 

çʢʦʥʬʠʛʫʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘè (ʨʠʩ. 1.5). ɻʨʘʬʠʢ ʤʦʞʥʦ ʤʘʩʰʪʘʙʠʨʦ-

ʚʘʪʴ. ɺ ʩʣʫʯʘʝ ʢʦʨʨʝʢʪʥʦʛʦ ʛʨʘʬʠʢʘ ʩʦʭʨʘʥʠʪʝ ʝʛʦ ʜʣʷ ʦʪʯʸʪʘ. 

ɼʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʧʝʨʝʟʘʧʫʩʪʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪè ʚ 

ʦʢʥʝ ʩʧʠʩʢʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʨʠʩ. 1.5). 
 

 
 

ʈʠʩ. 1.6. ɻʨʘʬʠʢ ʩʠʛʥʘʣʦʚ, ʩʥʷʪʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ DataConfig 
 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʦʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʚʪʦʨʠʪʝ ʚʩʝ ʦʧʝʨʘʮʠʠ, 

ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ, ʥʘʯʠʥʘʷ ʩ ʚʭʦʜʘ ʚ ʦʢʥʦ "ʅʦʚʘʷ ʩʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘ", ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʠʚ ʥʦʚʳʡ ʧʨʦʝʢʪ ʠ hex-ʬʘʡʣ ʜʣʷ ʵʪʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʦʙʦʣʦʯʢʝ PSoC-Designer. 
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2. ʃɸɹʆʈɸʊʆʈʅʓɽ ʈɸɹʆʊʓ 

2.1. ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ 1 

ʀɿʋʏɽʅʀɽ ɺʆɿʄʆɾʅʆʉʊɽʁ ɸʅɸʃʆɻʆ-ʎʀʌʈʆɺʆʁ ʉʀʉʊɽʄʓ 

ʅɸ ʂʈʀʉʊɸʃʃɽ ʊʀʇɸ PSOC ʀ ʆɹʆʃʆʏʂʀ PSOC-DESIGNER  

ʎʝʣʴ ʨʘʙʦʪʳ ï ʟʥʘʢʦʤʩʪʚʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʥʦʛʦʮʝʣʝʚʦʡ ʧʨʦ-

ʛʨʘʤʤʠʨʫʝʤʦʡ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʢʨʠʩʪʘʣʣʝ (ʄʇɸʎ 

ʉʅʂ) ʬʠʨʤʳ Cypress Semiconductor [1, 5]. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʵʪʦʡ ʨʘʙʦʪʳ ï ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʩʪʨʫʢ-

ʪʫʨʝ ʠ ʩʠʩʪʝʤʝ ʘʩʩʝʤʙʣʝʨʥʳʭ ʢʦʤʘʥʜ ʤʠʢʨʦʩʭʝʤʳ PSoC, ʘ ʪʘʢʞʝ 

ʥʘʫʯʠʪʴʩʷ ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪʳ ʚ ʦʙʦʣʦʯʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʥʘ 

ʙʘʟʝ PSoC, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ PSoC-Designer. ɼʣʷ ʵʪʦʛʦ ʚʥʠʤʘʪʝʣʴʥʦ 

ʠʟʫʯʠʪʝ ʛʣʘʚʳ 1-3 ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ [1], ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʘ ʪʝ ʨʘʟʜʝʣʳ, ʛʜʝ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʢʨʦʩʭʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ, ʟʘ-

ʪʝʤ ʟʘʧʫʩʪʠʪʝ ʦʙʦʣʦʯʢʫ PSoC-Designer. ɺʳʙʝʨʠʪʝ ʧʦʜʭʦʜʷʱʫʶ ʤʠʢ-

ʨʦʩʭʝʤʫ PSoC ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

(ʥʘʧʨʠʤʝʨ, ʉY8ʉ27443-24PVXI) ʠ ʟʘʛʨʫʟʠʪʝ ʙʘʟʦʚʳʡ ʧʨʦʝʢʪ, ʩʦʜʝʨ-

ʞʘɦ ʠʡ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʠʙʦʨʳ (ʨʠʩ. 1.2) ʠʟ ʧʘʧʢʠ ʩ 

ʥʘʟʚʘʥʠʝʤ basic_analog.  

ɼʣʷ ʵʪʦʛʦ ʚ ʩʪʘʨʪʦʚʦʤ ʦʢʥʝ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çBrowseè (çʇʨʦ-

ʣʠʩʪʘʪʴè) ʥʘʡʜʠʪʝ ʥʫʞʥʫʶ ʧʘʧʢʫ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çStart Device Edi-

torè (çʅʘʯʘʪʴ ʨʘʙʦʪʫ ʩ ʨʝʜʘʢʪʦʨʦʤ ʫʩʪʨʦʡʩʪʚè). ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝ-

ʤ ̫ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩ ʧʦʜʩʢʘʟʢʦʡ çHints for Zooming and Panningè 

(çʉʦʚʝʪʳ ʧʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ ʠ ʧʘʥʦʨʘʤʠʨʦʚʘʥʠʶè), ʢʦʪʦʨʦʝ ʤʦʞ-

ʥʦ ʟʘʢʨʳʪʴ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ çDevice Editorè (çʈʝʜʘʢʪʦʨ 

ʫʩʪʨʦʡʩʪʚʘè), ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʤʝʪʴ ʜʚʘ ʚʠʜʘ (ʨʠʩ. 2.2 ʠ ʨʠʩ. 2.3).  

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʦʪʢʨʳʚʰʝʛʦʩʷ ʦʢʥʘ ʚʳʙʝʨʠʪʝ ʚ ʩʘʤʦʡ ʚʝʨʭʥʝʡ 

ʪʝʢʩʪʦʚʦʡ ʩʪʨʦʯʢʝ ʤʝʥʶ (ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ) ʨʘʟʜʝʣ çFileè ʠ ʥʘʡʜʠ-

ʪʝ ʚ ʥʸʤ ʧʦʜʨʘʟʜʝʣ çSave Project Aséè, ʥʘʞʘʚ ʥʘ ʢʦʪʦʨʳʡ, ʚʳ ʫʚʠʜʠ-

ʪʝ ʦʢʥʦ ʩʦ ʩʪʨʦʯʢʘʤʠ ʜʣʷ ʥʦʚʦʛʦ ʠʤʝʥʠ ʧʨʦʝʢʪʘ ʠ ʝʛʦ ʥʘʭʦʞʜʝʥʠʷ. 
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ʈʠʩ. 2.1. ʉʪʘʨʪʦʚʦʝ ʦʢʥʦ ʦʙʦʣʦʯʢʠ PSoC Designer 
 

ɿʘʜʘʡʪʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʘʥʛʣʠʡʩʢʠʤʠ ʙʫʢʚʘʤʠ ʠʤʷ ʥʦʚʦʛʦ 

ʧʨʦʝʢʪʘ, ʦʪʣʠʯʥʦʝ ʦʪ basic_analog (ʥʘʧʨʠʤʝʨ, MyProject1). ʄʦʞ-

ʥʦ ʟʘʜʘʪʴ ʠ ʥʦʚʦʝ ʤʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʝʢʪʘ, ʥʘ ʧʫʪʠ ʢ ʢʦʪʦʨʦʤʫ 

ʪʦʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʪʦʣʴʢʦ ʘʥʛʣʠʡʩʢʠʝ ʙʫʢʚʳ. ʊʝʧʝʨʴ ʥʫʞʥʦ ʧʦ-

ʧʘʩʪʴ ʚ ʦʢʥʦ çUser Module Selection Viewè (çɺʳʙʦʨ ʤʦʜʫʣʷ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷè), ʢʥʦʧʢʘ ʜʣʷ ʦʪʢʨʳʪʠʷ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ 

ʩʪʨʦʯʢʠ ʤʝʥʶ ʩ ʢʘʨʪʠʥʢʘʤʠ (ʨʠʩ. 2.2).  

ɺ ʨʝʞʠʤʝ çUser Module Selection Viewè (ʨʠʩ. 2.2) ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʜʣ̫ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʥʫʞʥʳʡ ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʙʠʙʣʠʦʪʝʯ-

ʥʳʭ ʤʦʜʫʣʝʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ. ɹʠʙʣʠʦʪʝʢʘ 

PSoC-Designer ʚʝʨʩʠʠ 4.3 ʩʦʜʝʨʞʠʪ ʜʦ 60 ʛʦʪʦʚʳʭ ʤʦʜʫʣʝʡ. ɺʳʙʦʨ 

ʤʦʜʫʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʦʜʥʦʡ ʠʟ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʥʦʧʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʣʝʚʘ ʥʘ ʨʠʩ. 2.2. ʂʘʞʜʘʷ 

ʢʥʦʧʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʪʠʧʫ ʤʦʜʫʣʝʡ. 

ɽʩʣʠ ʢʦʥʢʨʝʪʥʳʡ ʤʦʜʫʣʴ ʚʳʙʨʘʥ, ʪʦ ʦʜʥʦʢʨʘʪʥʦʝ ʥʘʞʘʪʠʝ ʣʝʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʝʛʦ ʫʩʣʦʚʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʧʨʠʚʝʜʸʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʚʥʠʟʫ (ʚ ʦʢʥʝ ʦʧʠʩʘʥʠʷ, ʨʠʩ. 2.2) ʪʝʢʩʪʘ ʩ ʦʧʠʩʘʥʠʝʤ ʵʪʦʛʦ ʤʦʜʫʣʷ ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʘ ʯʫʪʴ ʚʳʰʝ (ʚ ʦʢʥʝ ʩʭʝʤʘʪʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ) 

ï ʝʛʦ ʫʧʨʦʱʸʥʥʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ. ʊʝʢʩʪʦʚʦʝ 
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ʦʧʠʩʘʥʠʝ ʤʦʜʫʣʷ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦʙ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʤʦʜʫʣʷ 

ʠ ʦʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤ ʧʨʦʮʝʜʫʨ ʠ ʬʫʥʢʮʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʦʜʫʣʝʤ ʜʣʷ 

ʜʚʫʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʘʩʩʝʤʙʣʝʨʘ ʠ ʉʠ. 
 

 

 

ʈʠʩ. 2.2. ʆʢʥʦ çDevice Editorè, ʨʝʞʠʤ çUser Module Selection Viewè 
 

ɼʚʫʢʨʘʪʥʦʝ ʥʘʞʘʪʠʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʫʩʣʦʚʥʦʤ ʠʟʦʙʨʘʞʝ-

ʥʠʠ ʤʦʜʫʣʷ (ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ, ʨʠʩ. 2.2) ʧʨʠʚʝʜʸʪ ʢ ʧʦʷʚʣʝʥʠʶ ʝʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʜʣʠʥʥʦʤ ʫʟʢʦʤ ʦʢʥʝ çSelected User Modulesè (çɺʳʙʨʘʥ-

ʥʳʝ ʤʦʜʫʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷè) ʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʦʢʘʟʘʥʠʷʭ çʀʟʤʝʨʠʪʝʣʷ 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʨʝʩʫʨʩʦʚè.  

ɺʘʰʘ ʮʝʣʴ ï ʩʦʟʜʘʪʴ ʧʨʦʝʢʪ, ʚ ʢʦʪʦʨʦʤ ʜʦʣʞʝʥ ʙʳʪʴ ʤʦʜʫʣʴ 6-

ʨʘʟʨʷʜʥʦʛʦ ʎɸʇ (ʥʘ ʙʘʟʝ ɸʂɹ ʥʘ ʧʝʨʝʢʣʶʯʘʝʤʳʭ ʢʦʥʜʝʥʩʘʪʦʨʘʭ). ɺr -



 

 18 

ʙʝʨʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʪ.ʝ. ʜʚʫʢʨʘʪʥʳʤ ʥʘʞʘʪʠʝʤ) ʤʦʜʫʣʴ 

DAC6 (ʢʥʦʧʢʘ DACs). ɼʣʷ ʝʛʦ ʪʘʢʪʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʫʝʪʩʷ ʪʘʢʞʝ ʤʦʜʫʣʴ 

8-ʨʘʟʨʷʜʥʦʛʦ ʩʯʸʪʯʠʢʘ (ʪ.ʝ. çCounter8è ʚ ʧʦʜʤʝʥʶ ʢʥʦʧʢʠ çCountersè). 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʫʞʥʳʭ ʤʦʜʫʣʝʡ ʤʦʞʥʦ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʚ ʦʢʥʦ ʨʝ-

ʜʘʢʪʦʨʘ ʤʝʞʩʦʝʜʠʥʝʥʠʡ, ʥʘʞʘʚ ʩʧʨʘʚʘ ʚʚʝʨʭʫ (ʨʠʩ. 2.2) ʢʥʦʧʢʫ çIn-

terconnect Viewè. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʨʝʜʘʢʪʦʨʘ ʤʝʞʩʦʝʜʠʥʝʥʠʡ 

(ʨʠʩ. 2.3) ʚ ʣʝʚʦʤ ʢʨʘʡʥʝʤ ʩʪʦʣʙʮʝ ʩʥʠʟʫ ʚʚʝʨʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʢʥʘ 

ʥʘʩʪʨʦʡʢʠ ʧʦʨʪʦʚ, ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʪʝʢʫʱʝʛʦ ʤʦʜʫʣʷ ʠ ʦʙʱʠʭ 

ʥʘʩʪʨʦʝʢ PSoC.  
 

 

 

ʈʠʩ. 2.3. ʆʢʥʦ ʨʝʜʘʢʪʦʨʘ ʤʝʞʩʦʝʜʠʥʝʥʠʡ 

 

ɺ ʩʨʝʜʥʝʤ ʦʢʥʝ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʚʦʟʤʦʞʥʳʭ 

ʧʦʟʠʮʠʡ ʘʥʘʣʦʛʦʚʳʭ ʠ ʮʠʬʨʦʚʳʭ ʙʣʦʢʦʚ ʠ ʠʭ ʤʝʞʩʦʝʜʠʥʝʥʠʡ, ʧʨʠ 
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ʵʪʦʤ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʩʭʝʤʳ ʠʩʪʦʯʥʠʢʠ ʩʪʘʥʜʘʨʪʥʳʭ ʩʠʛʥʘʣʦʚ (ʩ ʚʳ-

ʭʦʜʦʚ ʢʦʤʧʘʨʘʪʦʨʦʚ ʠ ʜʝʣʠʪʝʣʝʡ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ) ʧʦʢʘʟʘʥʳ ʨʦʟʦ-

ʚʳʤʠ ʠ ʞʸʣʪʳʤʠ ʬʣʘʞʢʘʤʠ-ʩʪʨʝʣʢʘʤʠ. ɺ ʧʨʘʚʦʤ ʦʢʥʝ ï ʫʩʣʦʚʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʚʳʙʨʘʥʥʦʡ ʜʣʷ ʧʨʦʝʢʪʘ ʤʠʢʨʦʩʭʝʤʳ ʩ ʚʳʚʦʜʘʤʠ. ɻʨʘ-

ʥʠʮʳ ʦʢʦʥ ʤʦʞʥʦ ʤʝʥʷʪʴ, ʟʘʭʚʘʪʳʚʘʷ ʠ ʧʝʨʝʪʘʩʢʠʚʘʷ ʠʭ ʤʳʰʢʦʡ. 

ɼʣʷ ʥʘʚʠʛʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʦʢʥʘ ʨʝʜʘʢʪʦʨʘ ʤʝʞʩʦʝʜʠʥʝʥʠʡ ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʙʦ ʢʣʘʚʠʰʫ çPanè ʚʝʨʭʥʝʛʦ ʤʝʥʶ (ʩ ʠʟʦʙ-

ʨʘʞʝʥʠʝʤ ʨʫʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ çʟʘʭʚʘʪʳʚʘʪʴè ʤʳʰʢʦʡ ʠ 

ʧʝʨʝʤʝʱʘʪʴ ʩʭʝʤʫ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʙʣʦʢʦʚ ʠ ʤʝʞʩʦʝʜʠʥʝʥʠʡ PSoC), 

ʣʠʙʦ ʩʦʯʝʪʘʥʠʝ çʛʦʨʷʯʝʡè ʢʣʘʚʠʰʠ Alt  ʠ ʨʝʞʠʤʘ çʅʘʞʘʪʴ ʠ ʪʘʱʠʪʴè 

ʤʳʰʢʠ: ALT+Click+Drag. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʤʘʩh ʪʘʙʘ ï ʩʦʯʝʪʘʥʠʝ 

CTRL+Click ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʥʦʧʢʠ ʚʝʨʭʥʝʛʦ ʤʝʥʶ (çʫʚʝʣʠʯʠ-

ʪʝʣʴʥʳʝ ʩʪʸʢʣʘè ʩ ʩʠʤʚʦʣʘʤʠ ç+è ʠ ç-è). 

ʅʘʩʪʨʦʡʢʫ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʥʘʯʘʪʴ ʩ ʦʢʥʘ ʦʩʥʦʚʥʳʭ ʫʩʪʘʥʦʚʦʢ PSoC 

(ʦʟʘʛʣʘʚʣʝʥʥʦʛʦ çGlobal Resourcesè), ʪ. ʝ. ʩ ʚʳʙʦʨʘ ʯʘʩʪʦʪʳ ʧʨʦʮʝʩʩʦʨʘ 

(CPU_Clock), ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʝʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʩʠʥʭʨʦʩʠʛʥʘʣʦʚ VC1, VC2 ʠ VC3, ʘ ʪʘʢʞʝ ʨʷʜʘ ʜʨʫʛʠʭ ʙʘʟʦʚʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʫʩʪʨʦʡʩʪʚ PSoC. ɼʣʷ ʧʝʨʚʳʭ ʵʢʩ-

ʧʝʨʠʤʝʥʪʦʚ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ PSoC ʤʦʞʥʦ 

ʦʩʪʘʚʠʪʴ ʦʩʥʦʚʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ.  

ɼʣʷ ʚʳʙʦʨʘ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʚ ʦʢʥʘʭ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ (ʪ.ʝ. 

ʩʣʝʚʘ ʥʘ ʨʠʩ. 2.3) ʥʫʞʥʦ ʧʨʦʩʪʦ ʱʸʣʢʥʫʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʪʝ-

ʢʫʱʝʤ ʟʥʘʯʝʥʠʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. ɺʤʝʩʪʦ ʥʝʛʦ ʧʦʷʚʣʷʝʪʩʷ 

ʧʦʜʤʝʥʶ ʩ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʚʳʙʠʨʘʝʪʩʷ ʞʝʣʘʝʤʦʝ (ʥʦʚʦʝ) ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ. 

ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʳʭ ʧʦʟʠʮʠʡ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʫʞʥʳʭ ʚʘʤ ʤʦʜʫ-

ʣʝʡ ʤʦʞʥʦ ʥʘʯʘʪʴ, ʱʸʣʢʥʫʚ ʤʳʰʢʦʡ ʥʘ ʥʫʞʥʦʤ ʤʦʜʫʣʝ ʚ ʦʢʥʝ ʚʳ-

ʙʨʘʥʥʳʭ ʤʦʜʫʣʝʡ (ʨʠʩ. 2.3). ʇʨʠ ʵʪʦʤ ʩʘʤʦ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʜʫʣʷ ʧʦʜ-

ʢʨʘʩʠʪʩʷ ʚ ʜʨʫʛʦʡ ʮʚʝʪ, ʘ ʚ ʦʩʥʦʚʥʦʤ ʦʢʥʝ ʨʝʜʘʢʪʦʨʘ ʤʝʞʩʦʝʜʠʥʝʥʠʡ 

ʚʦʢʨʫʛ ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʭ ʙʣʦʢʦʚ (ʂɹ), ʧʨʝʜʣʘʛʘʝʤʳʭ ʢ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʷʚʠʪʩʷ ʮʚʝʪʥʘʷ ʨʘʤʢʘ-ʧʦʜʩʚʝʪʢʘ. ɽʩ-

ʣʠ ʧʨʝʜʣʘʛʘʝʤʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʂɹ ʚʘʩ ʫʩʪʨʘʠʚʘʝʪ, ʤʦʞʥʦ ʟʘʢʨʝʧʠʪʴ 

ʝʛʦ ʟʘ ʪʝʢʫʱʠʤ ʤʦʜʫʣʝʤ, ʥʘʞʘʚ ʢʥʦʧʢʫ çPlace User Moduleè (çʈʘʟʤʝ-
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ʩʪʠʪʴ ʤʦʜʫʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷè), ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʶʱʫʶʩʷ ʩʨʘʟʫ ʥʘʜ 

ʦʢʥʦʤ ʦʩʥʦʚʥʳʭ ʫʩʪʘʥʦʚʦʢ PSoC ʩʣʝʚʘ (ʥʘ ʢʥʦʧʢʝ ʠʟʦʙʨʘʞʸʥ ʢʚʘʜʨʘʪ, 

ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʳʡ ʙʦʣʝʝ ʤʝʣʢʠʤʠ ʢʚʘʜʨʘʪʠʢʘʤʠ, ʢʨʦʤʝ 

ʦʜʥʦʛʦ ï ʢʨʘʩʥʦʛʦ, ʛʦʪʦʚʦʛʦ ʟʘʥʷʪʴ ʝʜʠʥʩʪʚʝʥʥʦʝ ʦʩʪʘʚʰʝʝʩʷ ʩʚʦʙʦʜ-

ʥʳʤ ʤʝʩʪʦ). ʕʪʫ ʞʝ ʦʧʝʨʘʮʠʶ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʥʘʞʘʚ ʧʨʘʚʦʡ ʢʥʦʧ-

ʢʦʡ ʤʳʰʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʪʝʢʫʱʝʛʦ ʤʦʜʫʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʚ ʦʢʥʝ 

ʚʳʙʨʘʥʥʳʭ ʤʦʜʫʣʝʡ). ʇʦʷʚʠʪʩʷ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ, ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ 

ʫʢʘʟʘʪʴ ʦʧʝʨʘʮʠʶ çPlaceè (çʈʘʟʤʝʩʪʠʪʴè).  

ɽʩʣʠ ʧʨʝʜʣʦʞʝʥʥʳʝ ʧʦʟʠʮʠʠ ʜʣʷ ʪʝʢʫʱʝʛʦ ʤʦʜʫʣʷ ʚʘʩ ʥʝ ʫʩʪʨʘ-

ʠʚʘʶʪ, ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʩʪʠʤʳʝ ʧʦʟʠʮʠʠ, ʥʘʞʘʚ 

ʢʥʦʧʢʫ çNext Allowed Placementè (çʉʣʝʜʫʶʱʝʝ ʨʘʟʨʝʰʸʥʥʦʝ ʧʦʣʦʞʝ-

ʥʠʝè), ʥʘʭʦʜʷʱʫʶʩʷ ʩʣʝʚʘ ʦʪ ʢʥʦʧʢʠ çPlace User Moduleè. ʕʪʫ ʞʝ ʦʧʝʨʘ-

ʮʠʶ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʠ ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʚʳʟʚʘʥʥʦʛʦ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʤ ʚ ʧʨʝʜʳʜʫʱʝʤ ʘʙʟʘʮʝ ʩʧʦʩʦʙʦʤ (ʪʦ ʝʩʪʴ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧ-

ʢʠ ʤʳʰʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʪʝʢʫʱʝʛʦ ʤʦʜʫʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ). 

ʈʘʟʤʝʱʝʥʠʝ ʤʦʜʫʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ PSoC 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʲʝʜʠʥʠʪʴ ʩ ʥʘʩʪʨʦʡʢʦʡ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʂɹ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʝʡ ʥʫʞʥʳʭ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʞʩʦʝʜʠʥʝʥʠʡ, ʚʢʣʶʯʘʷ ʩʦʝʜʠʥʝ-

ʥʠʷ ʩ ʧʦʨʪʘʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ. ʆʢʥʦ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʂɹ (ʬʘʢʪʠʯʝʩʢʠ 

ï ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷ), ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʩʣʝʚʘ ʥʘʜ ʦʢʥʦʤ ʥʘʩʪʨʦʡʢʠ ʧʦʨʪʦʚ, 

ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʥʫʞʥʦʛʦ ʂɹ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳh ʠ.  

ʀʩʧʦʣʴʟʫʷ ʧʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʨʘʟʤʝʩʪʠʪʝ ʚʳʙʨʘʥ-

ʥʡr ʚʘʤʠ ʤʦʜʫʣʴ DAC6 ʚʦ ʚʪʦʨʦʡ ʢʦʣʦʥʢʝ ʤʘʩʩʠʚʘ ʢʦʥʬʠʛʫʨʠʨʫʝ-

ʤʳʭ ʘʥʘʣʦʛʦʚʳʭ ʙʣʦʢʦʚ (ʪ.ʝ. ʚ ʤʘʩʩʠʚʝ ɸʂɹ) ʪʘʢ, ʯʪʦʙʳ ʝʛʦ ʚʳʭʦʜ 

ʤʦʞʥʦ ʙʳʣʦ ʩʦʝʜʠʥʠʪʴ ʩ ʚʭʦʜʦʤ ʙʫʬʝʨʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʢʦʣʦʥʢʠ buf 1, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʩʘʤʦʤ ʥʠʟʫ ʩʭʝʤʳ (ʨʠʩ. 2.3), ʘ ʤʦʜʫʣʴ Counter8 ï ʚ 

ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʧʦʟʠʮʠʡ ʚʚʝʨʭʫ ʚ ʤʘʩʩʠʚʝ ʎʂɹ.  

ɺʥʠʤʘʥʠʝ! ɽʱʸ ʨʘʟ ʥʘʧʦʤʠʥʘʝʤ, ʯʪʦ ʙʣʦʢʠ, ʫʞʝ ʠʩʧʦʣʴʟʦʚʘʥ-

ʥʳʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ çʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚè, ʨʠʩ. 1.2 (ʦʥʠ ʫʞʝ 

ʚʳʜʝʣʝʥʳ ʥʘ ʪʦʣʴʢʦ ʯʪʦ ʦʪʢʨʳʚʰʝʡʩʷ ʩʭʝʤʝ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ 

ʨʠʩ. 2.3, ʮʚʝʪʥʦʡ ʧʦʜʩʚʝʪʢʦʡ, ʩʚʷʟʘʥʳ ʥʫʞʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ 

ʠʤʝʶʪ ʩʚʦʠ ʥʦʤʝʨʘ), ʥʠ ʚ ʵʪʦʡ, ʥʠ ʚ ʜʨʫʛʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦ-
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ʪʘʭ ʠ ʩʚʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʣʴʟʷ! ʇʦʵʪʦʤʫ ʥʠʢʘ-

ʢʠʭ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʥʠʤʠ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝ ʩʣʝʜʫʝʪ, ʠʥʘʯʝ ʤʦʞʝʪ 

ʚʦʟʥʠʢʥʫʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪ ʟʘʥʦʚʦ. ʇʦ ɻʪʦʡ ʞʝ 

ʧʨʠʯʠʥʝ ʥʦʤʝʨʘ ʚʘʰʠʭ ʤʦʜʫʣʝʡ ʤʦʛʫʪ ʥʘʯʠʥʘʪʴʩʷ ʥʝ ʩ ʝʜʠʥʠʮʳ, 

ʘ ʩ ʢʘʢʦʡ-ʪʦ ʜʨʫʛʦʡ ʮʠʬʨʳ, ʥʘʧʨʠʤʝʨ Counter8_3, ʘ ʥʝ 

Counter8_1. 

ʉʧʠʩʦʢ ʚʦʟʤʦʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʚʳʚʦʜʦʚ ʚʳʜʝʣʝʥʥʦʛʦ 

ʤʦʜʫʣʷ (ʪ.ʝ. ʂɹ) ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ 

ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʳʚʦʜ ʚʘʰʝʛʦ 

ʤʦʜʫʣʷ ʠ ʨʷʜʦʤ ʧʦʷʚʠʪʩʷ (ʜʫʙʣʠʨʫʝʪʩʷ) ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʞʝ ʚʳʚʦʜʘ. 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʥʦʨʦʚʢʠ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʚʩʝ-

ʛʜʘ ʧʝʨʝʯʝʥʴ ʩʦʝʜʠʥʝʥʠʡ ʧʦʷʚʣʷʝʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥ-

ʥʭr ʜʝʡʩʪʚʠʡ. ʇʨʠ ʵʪʦʤ ʧʦʣʝʟʥʦ ʫʚʝʣʠʯʠʪʴ ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʭʝʤʳ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ ʚʝʨʭʥʝʛʦ ʤʝʥʶ (çʫʚʝʣʠ-

ʯʠʪʝʣʴʥʦʝ ʩʪʝʢʣʦè ʩ ʩʠʤʚʦʣʦʤ ç+è).  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ, ʜʝʪʘʣʠʟʘʮʠʠ 

ʠ ʚʳʙʦʨʘ ʢʦʥʢʨʝʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʮʝʜʫ-

ʨʦʡ ʚ ʦʢʥʝ ʨʝʜʘʢʪʦʨʘ ʤʝʞʩʦʝʜʠʥʝʥʠʡ PSoC. ʊʠʧʠʯʥʳʡ ʘʣʛʦʨʠʪʤ ʝʸ 

ʚʳʧʦʣʥʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ:  

ʘ) ʧʦʜʚʝʩʪʠ ʢ ʥʫʞʥʦʤʫ ʦʙʲʝʢʪʫ (ʚʳʚʦʜʫ) ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ, ʥʝ 

ʥʘʞʠʤʘʷ ʣʝʚʦʡ ʢʥʦʧʢʠ; 

ʙ) ʢʘʢ ʪʦʣʴʢʦ ʥʫʞʥʳʡ ʦʙʲʝʢʪ ʚʳʜʝʣʠʪʩʷ (ʜʨʫʛʠʤ ʮʚʝʪʦʤ ʠʣʠ ʧʦʚʪʦʨ-

ʥr ʤ ʚʳʩʚʝʯʠʚʘʥʠʝʤ ʩʚʦʝʛʦ ʥʘʟʚʘʥʠʷ) ï ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ;  

ʚ) ʨʷʜʦʤ ʧʦʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʢʥʦ ʩ ʧʝʨʝʯʥʝʤ ʚʦʟʤʦʞʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠʣʠ ʩ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʡ, ʫʢʨʫʧʥʸʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʭʝ-

ʤʦʡ ʦʙʲʝʢʪʘ;  

ʛ) ʝʩʣʠ ʧʦʷʚʠʣʩʷ ʩʧʠʩʦʢ ï ʫʢʘʟʘʪʴ ʚ ʥʸʤ ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ 

ʥʫʞʥʫʶ ʩʚʷʟʴ, ʘ ʚ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʭʝʤʝ ʚʳʙʨʘʪʴ (ʫʢʘʟʘʪʴ ʤʳʰʢʦʡ) 

ʥʦʚʳʡ ʦʙʲʝʢʪ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʚʘʩ ʠʥʪʝʨʝʩʫʶʪ, ʠ ʩʥʦʚʘ ʥʘʞʘʪʴ ʣʝ-

ʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ;  

ʜ) ʩʥʦʚʘ ʧʦʷʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʚʦʟʤʦʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʣʠ ʜʝʪʘʣʴʥʘʷ 

ʩʭʝʤʘ, ʩ ʢʦʪʦʨʦʡ ʧʨʦʜʦʣʞʘʝʤ ʨʘʙʦʪʘʪʴ ʘʥʘʣʦʛʠʯʥʦ. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝʜʸʥʥʳʤʠ ʚʳʰʝ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʩʦʝʜʠʥʠ-

ʪʝ ʚʳʭʦʜ ʚʘʰʝʛʦ DAC6 ʩ ʚʭʦʜʦʤ buf 1, ʘ ʚʳʭʦʜʥʫʶ ʰʠʥʫ ʧʦʩʣʝʜʥʝʛʦ 

ï ʩ ʚʳʚʦʜʦʤ ʨʘʟʨʷʜʘ 5 ʧʦʨʪʘ 0 (ʩʧʨʘʚʘ) ʤʠʢʨʦʩʭʝʤʳ PSoC (ʪ.ʝ. ʩ ʚʳ-

ʚʦʜʦʤ P0.5) ï ʩʤ. ʪʘʢʞʝ [1], ʛʣʘʚʘ 3.  

ʋʩʪʘʥʦʚʠʪʝ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ DAC6 (ʚ ʦʢʥʝ ʫʩʪʘʥʦʚʢʠ ʧʘ-

ʨʘʤʝʪʨʦʚ ʤʦʜʫʣʝʡ çUser Module Parametersè ʩʣʝʚʘ): 
 

ClockPhase = Normal 

DataFormat = TwosComplement (ʜʚʦʠʯʥʳʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʜ) 
 

ɺr ʨʘʞʝʥʠʝ çʜʚʦʠʯʥʳʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʜè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʘʰ 

6-ʨʘʟʨʷʜʥʳʡ ʎɸʇ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʤʠ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -32 ʜʦ +31, ʧʨʠʯʸʤ ʚʩʝ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ ʎɸʇ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ 

(ʵʪʦ ʩʜʝʣʘʝʪ ʩʘʤ ʘʩʩʝʤʙʣʝʨ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʣʷʮʠʠ ʧʨʦʛʨʘʤʤʳ). 

ʅʝ ʟʘʙʫʜʴʪʝ ʪʘʢʞʝ, ʯʪʦ ʤʦʜʫʣʴ DAC6 ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʦʩʥʦʚʝ ɸʂɹ 

ʥʘ ʧʝʨʝʢʣʶʯʘʝʤʳʭ ʢʦʥʜʝʥʩʘʪʦʨʘʭ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪ ʜʣʷ ʩʚʦʝʡ ʨʘʙʦʪʳ 

ʪʘʢʪʠʨʫʶʱʠʭ ʠʤʧʫʣʴʩʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʭʦʜ 

(ʦʙʦʟʥʘʯʝʥ ʩʪʨʝʣʢʦʡ-ʪʨʝʫʛʦʣʴʥʠʢʦʤ) ʤʦʜʫʣʷ ʎɸʇ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʫʞʥʦʛʦ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ DAC6 ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʯʘʩʪʦʪʘ ʪʘʢʪʠʨʫ-

ʶʱʝʛʦ ʠʩʪʦʯʥʠʢʘ ʣʝʞʘʣʘ ʚ ʜʠʘʧʘʟʦʥʝ 0,6-0,8 ʄɻʮ. ʆʙʳʯʥʦ ʚ ʢʘʯʝʩʪʚʝ 

ʪʘʢʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʯʸʪʯʠʢ, ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʚʭrʦʜʫ 

ʠʩʪʦʯʥʠʢʘ ʫʜʚʦʝʥʥʦʡ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ (SysClk*2) ʠʣʠ ʢ ʦʜʥʦʤʫ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ (ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʝʣʠʪʝʣʝʤ) VC1, VC2, VC3.  

ɺʳʙʝʨʠʪʝ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚʘʤʠ ʨʘʥʝʝ ʩʯʸʪʯʠʢ (ʠʣʠ ʫʩʪʘʥʦʚʠʪʝ ʝʛʦ, 

ʝʩʣʠ ʝʱʸ ʥʝ ʩʜʝʣʘʣʠ ʵʪʦʛʦ) ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʝʜʘʢʪʦʨʘ ʤʝʞʩʦʝʜʠ-

ʥʝʥʠʡ (ʨʠʩ. 2.3). ɺʳʭʦʜ ʩʯʸʪʯʠʢʘ ʯʝʨʝʟ ʤʫʣʴʪʠʧʣʝʢʩʦʨʳ (ʠʟʦʙʨʘʞʸʥʥʳʝ 

ʚ ʚʠʜʝ ʪʨʘʧʝʮʠʡ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʤʝʞʜʫ ʤʘʩʩʠʚʘʤʠ ʎʂɹ ʠ 

ɸʂɹ ʥʘ ʨʠʩ. 1.3) ʧʦʜʢʣʶʯʠʪʝ ʢ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʨʦʚʦʜʫ ʪʘʢʪʠʨʦʚʘʥʠʷ 

ɸʂɹ, ʩʦʝʜʠʥʸʥʥʦʤʫ ʩʦ ʚʭʦʜʦʤ ʪʘʢʪʠʨʦʚʘʥʠʷ DAC6 (ʦʪʤʝʯʝʥ ʯʸʨʥʳʤ 

ʪʨʝʫʛʦʣʴʥʠʢʦʤ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ (ʚʪʦʨʦʡ) ʢʦʣʦʥʢʠ, ʩʯʸʪʥʳʡ ʚʭʦʜ 

ʩʯʸʪʯʠʢʘ (ʪʦʞʝ ʦʪʤʝʯʝʥ ʯʸʨʥʳʤ ʪʨʝʫʛʦʣʴʥʠʢʦʤ) ʧʦʜʢʣʶʯʠʪʝ, ʥʘʧʨʠ-

ʤʝʨ, ʩʨʘʟʫ ʢ ʠʩʪʦʯʥʠʢʫ SysClk*2 (ʯʘʩʪʦʪʘ 48 ʄɻʮ) ʧʦ ʦʪʢʨʳʚʘʶʱʝʤʫʩʷ 




