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ɺʚʝʜʝʥʠʝ
ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ

ɺ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʧʧʘʨʘʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʨʘʤʤʠʨʫ-
ʝʤʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʩʝʨʠʠ PMP3xx. ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʜʝʣʠʷ ʚʥʠʤʘ-
ʪʝʣʴʥʦ ʧʨʦʯʪʠʪʝ ʜʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʚʳʧʦʣʥʷʡʪʝ ʧʦʜʢʣʶʯʝʥʠʝ, ʠʩʭʦʜʷ ʠʟ ʧʦʣ-
ʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʇʦʞʘʣʫʡʩʪʘ, ʧʝʨʝʜʘʡʪʝ ʜʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ
ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ.

ʀʥʬʦʨʤʘʮʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ

ʂ ʨʘʙʦʪʝ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʦʧʫʩʢʘʶʪʩʷ ʪʦʣʴʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʦʪʨʫʜ-
ʥʠʢʠ. ɽʩʣʠ ʚʦʟʥʠʢʥʫʪ ʢʘʢʠʝ-ʣʠʙʦ ʧʨʦʙʣʝʤʳ, ʧʦʞʘʣʫʡʩʪʘ, ʩʚʷʞʠʪʝʩʴ ʩ ʥʘʰʠʤ
ʪʝʭʥʠʯʝʩʢʠʤ ʦʪʜʝʣʦʤ. ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦ-
ʤʦʯʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʇʨʠ ʧʦʜ-
ʢʣʶʯʝʥʠʠ ʇʃʂ ʢ ʜʨʫʛʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʠ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʇʃʂ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ
ʇʃʂ ʩʦʙʣʶʜʘʡʪʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʰʠʙʢʠ ʦʧʝʨʘʪʦʨʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦ-
ʚʨʝʞʜʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ.

ʀʩʢʣʶʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ

ʉʦʜʝʨʞʘʥʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʙʳʣʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʚʝʨʝʥʦ, ʦʜʥʘʢʦ ʧʦʪʝʥʮʠʘʣʴʥʳʝ
ʦʰʠʙʢʠ ʧʨʠ ʨʘʙʦʪʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʢʣʶʯʝʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʳ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ
ʧʦʣʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ.

ʄʳ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʝʨʷʝʤ ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʠʩʧʨʘʚʣʷʝʤ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ
ʧʦʩʣʝʜʫʶʱʠʭ ʚʝʨʩʠʷʭ. ʄʳ ʚʩʝʛʜʘ ʨʘʜʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ.

ɸʚʪʦʨʩʢʦʝ ʧʨʘʚʦ PROMPOWER

ʅʝ ʢʦʧʠʨʫʡʪʝ ʨʫʢʦʚʦʜʩʪʚʦ ʠʣʠ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʥʝʛʦ ʙʝʟ ʧʠʩʴʤʝʥʥʦʛʦ ʨʘʟ-
ʨʝʰʝʥʠʷ PROMPOWER. ʅʘʨʫʰʠʪʝʣʠ ʧʦʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʫʙʳʪʢʠ.
ʇʦʞʘʣʫʡʩʪʘ, ʩʦʭʨʘʥʷʡʪʝ ʚʩʝ ʘʚʪʦʨʩʢʠʝ ʧʨʘʚʘ ʥʘʰʝʡ ʢʦʤʧʘʥʠʠ, ʚʢʣʶʯʘʷ
ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʘʪʝʥʪʳ.
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1 ʆʙʟʦʨ ʠ ʫʩʪʘʥʦʚʢʘ Codesys

1.1 ʆʙʟʦʨ Codesys

ɼʣʷ ʢʦʥʪʨʦʣʣʝʨʘ ʩʝʨʠʠ PROMPOWER PMP3xx ʚʳʙʨʘʥʘ ʧʣʘʪʬʦʨʤʘ Codesys
ʢʦʤʧʘʥʠʠ 3S.

Codesys — ʵʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʠ ʤʦʱʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-
ʯʝʥʠʷ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʪʘʥʜʘʨʪʝ IEC 61131-
3. ʆʥʘ ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʘʚʪʦ-
ʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ɸʉʋ), ʚʢʣʶʯʘʷ ʣʦʛʠʯʝʩʢʠʝ, ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʝ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʪʝʢʩʪʦʚʳʝ ʩʭʝʤʳ.

ʆʩʥʦʚʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Codesys

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ (ST): ʕʪʦ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ
ʧʠʩʘʪʴ ʢʦʜ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʩʪʨʫʢʮʠʡ, ʘʥʘʣʦʛʠʯʥʦ ʪʨʘʜʠʮʠʦʥʥʳʤ
ʷʟʳʢʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢʠʤ ʢʘʢ C ʠʣʠ Pascal.

ʃʦʛʠʯʝʩʢʠʡ ʚʳʨʘʞʝʥʠʝ (LAD): ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ
ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʀʃʀ,
ʀ, ʅɽ, ʦʧʝʨʘʮʠʠ ʩʨʘʚʥʝʥʠʷ ʠ ʪ.ʜ., ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʙʣʦʢʦʚ.

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ (FBD): ʇʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ
ʜʣʷ ʦʧʠʩʘʥʠʷ ʣʦʛʠʢʠ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʷ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʪʦʢʘ
ʜʘʥʥʳʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ.

ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʰʘʛʘʤ (SCL): ʗʟʳʢ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ C, ʢʦʪʦʨʳʡ
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʛʠʙʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʣʦʞʥʦʡ ʣʦʛʠʢʠ ʠ ʘʣ-
ʛʦʨʠʪʤʦʚ.

ɻʨʘʬʠʢ ʙʣʦʢʘ (LD): ɻʨʘʬʠʯʝʩʢʠʡ ʷʟʳʢ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ
ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤ ʩʦʩʪʦʷʥʠʡ ʠ ʧʝʨʝʭʦʜʦʚ. ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Codesys
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ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Codesys ʦʙʣʘʜʘʝʪ ʤʦʱʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʚʳʩʦʢʦʡ
ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʦʪʢʨʳʪʦʩʪʴʶ. ʆʥʦ ʦʙʲʝʜʠʥʷʝʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʇʃʂ, ʷʜʨʦ
ʢʦʥʪʨʦʣʣʝʨʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʣʝʚʫʶ ʰʠʥʫ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ. ʕʪʦ
ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʨ-
ʭʠʪʝʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Codesys ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʫʨʦʚʥʷ:
ʫʨʦʚʝʥʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʠ ʫʨʦʚʝʥʴ
ʫʩʪʨʦʡʩʪʚ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ:

ʈʝʜʘʢʪʦʨ/ʦʪʣʘʜʯʠʢ
ʢʦʤʧʠʣʷʮʠʠ

ʂʦʥʬʠʛʫʨʘʮʠʷ
ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʰʠʥʳ ʋʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ

ʇʣʘʪʬʦʨʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ CODESYS

ʋʨʦʚʝʥʴ
ʨʘʟʨʘʙʦʪʢʠ

(IDE)

CODESYS OPC Server

CODESYS Gateway Server

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ
ʫʨʦʚʝʥʴ

ʋʨʦʚʝʥʴ
ʘʧʧʘʨʘʪʥʦʛʦ
ʫʩʪʨʦʡʩʪʚʘ

CODESYS Runtime

ʇʨʠʤʝʥʝʥʠʝ ʄʕʂ 61131-3 ʉʝʪʝʚʳʝ ʩʣʫʞʙʳ

1.1.1 ʋʨʦʚʝʥʴ ʨʘʟʨʘʙʦʪʢʠ

¸ ʈʝʜʘʢʪʦʨ

Codesys ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʝʩʪʴ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʘʥ-
ʜʘʨʪʦʤ IEC61131-3: ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ (FBD), ʣʝʩʪʥʠʯʥʘʷ ʜʠʘʛʨʘʤʤʘ
(LD), ʩʧʠʩʦʢ ʠʥʩʪʨʫʢʮʠʡ (IL), ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ (ST), ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ (SFC) ʠ ʜʠʘʛʨʘʤʤʘ ʥʝʧʨʝʨʳʚʥʳʭ ʬʫʥʢʮʠʡ (CFC).
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¸ ʂʦʤʧʠʣʷʪʦʨ

ʆʪʚʝʯʘʝʪ ʟʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ Codesys ʚ ʤʘʰʠʥʥʳʡ
ʢʦʜ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʨʘʙʦʪʳ ʢʦʥʪʨʦʣʣʝʨʘ. ʇʨʠ ʚʚʦʜʝ ʥʝʚʝʨʥʦʛʦ ʢʦʜʘ ʧʦʣʴʟʦʚʘ-
ʪʝʣʠ ʥʝʤʝʜʣʝʥʥʦ ʧʦʣʫʯʘʶʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʦʰʠʙʢʘʭ ʠ ʩʦʦʙ-
ʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ ʦʪ ʢʦʤʧʠʣʷʪʦʨʘ, ʜʣʷ ʚʥʝʩʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩʧʨʘʚʣʝ-
ʥʠʡ.

¸ ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʰʠʥʳ ʩʝʨʠʠ PMP3xx

ɼʣʷ PMP3xx ʫʩʪʘʥʦʚʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ Codesys.

¸ ʄʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ

ʌʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʙʳʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ Codesys ʜʣʷ ʧʨʦʛʨʘʤʤ-
ʥʦʛʦ ʧʘʢʝʪʘ Softmotion (ʏʇʋ). ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʥʘ ʙʘʟʝ PLCopen ʧʦʟʚʦʣʷʝʪ ʨʝʘ-
ʣʠʟʦʚʘʪʴ ʦʜʥʦʦʩʝʚʦʝ ʠ ʤʥʦʛʦʦʩʝʚʦʝ ʜʚʠʞʝʥʠʝ, ʵʣʝʢʪʨʦʥʥʫʶ ʢʫʣʘʯʢʦʚʫʶ ʧʝʨʝ-
ʜʘʯʫ, ɻ ʣʝʢʪʨʦʥʥʫʶ ʟʫʙʯʘʪʫʶ ʧʝʨʝʜʘʯʫ, ʩʣʦʞʥʦʝ ʤʥʦʛʦʦʩʝʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʏʇʋ ʠ
ʪ.ʜ.

1.1.2 ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ

ʉʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʨʦʚʥʝʤ ʘʧʧʘʨʘʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʩʫʱʝʩʪʚʣʷ-
ʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥ OPC-ʩʝʨʚʝʨ.

¸ ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ Codesys Gateway Server

ʌʫʥʢʮʠʦʥʠʨʫʝʪ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʨʦʚʥʝʤ ʘʧʧʘʨʘʪʥʳʭ ʫʩʪʨʦʡʩʪʚ.
ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʪʦʢʦʣ TCP/IP ʠʣʠ ʜʨʫʛʠʝ ʰʠʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʜʘʣʝʥ-
ʥʦʛʦ ʜʦʩʪʫʧʘ.

¸ OPC-ʩʝʨʚʝʨ Codesys

ɹʣʘʛʦʜʘʨʷ OPC-ʩʝʨʚʝʨʫ ʨʝʘʣʠʟʦʚʘʥʘ ʬʫʥʢʮʠʷ ʤʫʣʴʪʠʢʣʠʝʥʪʘ, ʧʨʝʜʫʩʤʦʪʨʝʥ-
ʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʝʡ OPC v2.0.

1.1.3 ʋʨʦʚʝʥʴ ʘʧʧʘʨʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ

ʇʃʂ ʩʝʨʠʠ PMP3xx ʷʚʣʷʝʪʩʷ ʘʧʧʘʨʘʪʥʳʤ ʫʨʦʚʥʝʤ ʩʠʩʪʝʤʳ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘ-
ʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʠʩʧʦʣʥʝʥʠʷ Codesys, ʢʦʪʦʨʘʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ
ʨʝʘʛʠʨʦʚʘʥʠʶ ʠ ʪʦʯʥʦʤʫ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ Codesys.



8

1.2 ʋʩʪʘʥʦʚʢʘ ʠ ʫʜʘʣʝʥʠʝ Codesys

1.2.1 ʉʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ

ʊʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ:

¶ Windows 8 ʠʣʠ Windows 10 64-ʨʘʟʨʷʜʥʘʷ ʆʉ
¶ ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ 4 ɻɹ ʠ ʚʳʰʝ
¶ ʆʙʲʝʤ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ ʙʦʣʝʝ 12 ɻɹ

1.2.2 ɻʜʝ ʩʢʘʯʘʪʴ Codesys?

ʆʬʠʮʠʘʣʴʥʳʡ ʤʘʛʘʟʠʥ Codesys: https://store.codesys.com.
ʅʘ ʩʘʡʪʝ PROMPOWER: https://prompower.ru/docs/plc/pmp30/soft/CODESYS-64-
3.5.16.40.zip
1.2.3 ʋʩʪʘʥʦʚʢʘ Codesys

1) ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʦʤʫ ʠ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ

ʇʦʩʢʦʣʴʢʫ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Codesys v3.5 ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴ-
ʰʦʡ ʨʘʟʤʝʨ ʠ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, Codesys ʧʨʝʜʲʷʚ-
ʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʇʂ. ʅʝʦʙʭʦʜʠʤʘʷ ʤʠʥʠʤʘʣʴʥʘʷ
ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙ-
ʣʠʮʝ:

ʅʘʠʤʝʥʦ-
ʚʘʥʠʝ ʄʠʥʠʤʘʣʴʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ

ʆʉ Windows 2000
(Windows XP / Windows Vista / Windows 7)

Windows 10

ʆʧʝʨʘʪʠʚ-
ʥʘʷ ʧʘʤʷʪʴ 4 ɻɹ 4 ɻɹ

ɾʝʩʪʢʠʡ
ʜʠʩʢ 12 ɻɹ 12 ɻɹ

ʎʇʋ Pentium V, Centrino > 1,8 ɻɻʮ,
Pentium M > 1,0 ɻɻʮ

Pentium V, Centrino > 3,0 ɻɻʮ,
Pentium M > 1,5 ɻɻʮ

2) ʋʩʪʘʥʦʚʢʘ

ɿʘʧʫʩʪʠʪʝ Codesys 64 3.5.16.40.exe ʦʪ ʠʤʝʥʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʯʪʦʙʳ ʥʘʯʘʪʴ
ʫʩʪʘʥʦʚʢʫ, ʠ ʩʣʝʜʫʡʪʝ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦʤʦʱʥʠʢʘ ʧʦ ʫʩʪʘʥʦʚʢʝ.

ʇʨʠʤʝʯʘʥʠʝ: ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʜʠʩʢ C.

https://store.codesys.com/
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1.2.4 ʋʧʨʘʚʣʝʥʠʝ ʚʝʨʩʠʷʤʠ Codesys

Codesys ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʫʩʪʘʥʦʚʢʫ ʥʝʩʢʦʣʴʢʠʭ ʚʝʨʩʠʡ. ʂʦʤʧʠʣʷ-
ʪʦʨ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʩʪʘʥʦʚʢʫ ʥʝʩʢʦʣʴʢʠʭ ʚʝʨʩʠʡ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴ ʚʝʨʩʠʶ 3.5.16.40. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʫʛʠʭ ʚʝʨʩʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʨ-
ʨʝʢʪʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʬʫʥʢʮʠʡ.

1.2.5 ɼʝʠʥʩʪʘʣʣʷʮʠʷ Codesys

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Codesys ʤʦʞʥʦ ʫʜʘʣʠʪʴ ʯʝʨʝʟ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ
windows. ʆʪʢʨʦʡʪʝ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ > ɼʦʙʘʚʠʪʴ/ʫʜʘʣʠʪʴ ʧʨʦʛʨʘʤʤʳ, ʚʳʙʝ-
ʨʠʪʝ Codesys, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʫʜʘʣʝʥʠʷ ʠ ʟʘʚʝʨʰʠʪʝ ʜʝʠʥʩʪʘʣʣʷʮʠʶ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʧʦʜʩʢʘʟʢʦʡ.

1.3 ʇʦʤʦʱʴ Codesys

ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʧʨʠʣʦʞʝʥʠʷ Codesys ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʥʘʡʪʠ ʤʝʥʶ ʧʦʤʦʱʠ
ʠ ʥʘʞʘʪʴ "ʩʦʜʝʨʞʘʥʠʝ", ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʦʥʣʘʡʥ-ʩʧʨʘʚʢʫ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ
ʙʳʩʪʨʦ ʥʘʡʪʠ ʥʫʞʥʳʡ ʢʦʥʪʝʥʪ ʧʦ ʠʥʜʝʢʩʫ ʠʣʠ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʧʦʠʩʢʘ, ʢʘʢ ʧʦ-
ʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ:
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2 ɸʨʭʠʪʝʢʪʫʨʘ Codesys

2.1 ʄʦʜʝʣʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ

2.1.1 ʇʨʦʛʨʘʤʤʥʘʷ ʤʦʜʝʣʴ

ʇʨʦʛʨʘʤʤʥʘʷ ʤʦʜʝʣʴ Codesys ʦʧʠʩʳʚʘʝʪ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ
ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʝʥʳ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ.
ʂʘʞʜʳʡ ʩʣʦʡ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʠʞʝʣʝʞʘʱʠʭ ʩʣʦʝʚ, ʘ ʝʛʦ
ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. ʂ ʧʨʦʛʨʘʤʤʥʳʤ ɻ ʣʝʤʝʥ-
ʪʘʤ ʦʪʥʦʩʷʪʩʷ: ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʠʣʦʞʝʥʠʝ, ʟʘʜʘʯʘ, ʛʣʦʙʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ,
ʧʫʪʴ ʜʦʩʪʫʧʘ ʠ ʦʙʲʝʢʪ ʧʨʠʣʦʞʝʥʠʷ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʥʦʡ ʦʩʥʦʚʦʡ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʇʃʂ. ʄʦʜʝʣʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦ-
ʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʫ IEC 61131-3.

ɿʘʜʘʯʘ
1

ɿʘʜʘʯʘ
2

ʇʨʦʛʨʘʤʤʘ
P1 ʇʨʦʛʨʘʤʤʘ P2

FB1 FB2

ɿʘʜʘʯʘ
3

ɿʘʜʘʯʘ
4

ʇʨʦʛʨʘʤʤʘ P3 ʇʨʦʛʨʘʤʤʘ
P4

FB3 FB4

ɻʣʦʙʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʩ ʧʨʷʤʳʤ ʘʜʨʝʩʦʤ

ʇʫʪʴ ʜʦʩʪʫʧʘ

ʌʫʥʢʮʠʷ ʩʚʷʟʠ

ʋʩʪʨʦʡʩʪʚʘ

ʇʨʦʛʨʘʤʤʥʘʷ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪ, ʢʘʢ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʢʦʥʪʨʦʣʣʝʨ ʤʦʞʝʪ ʚʳ-
ʧʦʣʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʦʛʨʘʤʤ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʠ ʢʘʢ ʦʪʩʣʝʞʠʚʘʪʴ
ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ.

¸ ʋʩʪʨʦʡʩʪʚʘ

ɺ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ CODESYS, ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʬʠʟʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ
ʚʠʨʪʫʘʣʴʥʳʤʠ. ʋʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʠʩʪʝʤʫ ʜʣʷ ʚʳʧʦʣʥʝ-
ʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ. ʉʨʝʜʠ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʦʤʳʰʣʝʥʥʳʝ
ʢʦʥʪʨʦʣʣʝʨʳ (ʇʃʂ), ʜʘʪʯʠʢʠ, ʧʨʠʚʦʜʳ, ʩʝʨʚʝʨʳ ʠ ʪ.ʜ.
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¸ ʇʨʠʣʦʞʝʥʠʝ

ʆʙʲʝʢʪ "Application" (ʇʨʠʣʦʞʝʥʠʝ) ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʫʟʣʘ ʚ ʜʝʨʝʚʝ ʫʩʪʨʦʡʩʪʚ.
ʆʥ ʩʦʜʝʨʞʠʪ ʦʙʲʝʢʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʩʧʦʣʥʷʝʤʦʡ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ.

ɺ ʢʦʥʪʝʢʩʪʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ CODESYS, ʩʣʦʚʦ "ʧʨʠʣʦʞʝʥʠʝ" ʦʙʳʯʥʦ ʦʟʥʘʯʘʝʪ
ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʟʘʧʫʩʢʘ ʥʘ ʇʃʂ. ʊʘʢʦʝ ʧʨʠʣʦ-
ʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʦ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʢʮʠʡ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʷʟʳʢʘʭ
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: Structured Text (ST), Ladder Diagram (LAD), Function Block
Diagram (FBD), Sequential Function Chart (SFC) ʠ Instruction List (IL). ɺ ʨʘʤʢʘʭ
CODESYS, ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʫʧʨʘʚʣʷʶʱʫʶ ʣʦʛʠʢʫ, ʦʙʨʘʙʦʪʢʫ ʜʘʥ-
ʥʳʭ ʠ ʬʫʥʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ.

ɺ ʢʘʞʜʦʤ ʫʩʪʨʦʡʩʪʚʝ ʠʤʝʝʪʩʷ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ "ʧʨʠʣʦʞʝʥʠʡ", ʢʦʪʦʨʳʝ ʨʘʩ-
ʧʦʣʘʛʘʶʪʩʷ ʥʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʧʨʦʛʨʘʤʤʥʦʡ ʤʦʜʝʣʠ. "ʇʨʠʣʦʞʝʥʠʝ" ʥʝ ʪʦʣʴʢʦ
ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤ, ʥʦ ʠ ʦʪʨʘʞʘʝʪ ʬʠ-
ʟʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʇʃʂ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʬʠ-
ʟʠʯʝʩʢʠʤʠ ʢʘʥʘʣʘʤʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʇʃʂ.

ʇʨʠʣʦʞʝʥʠʝ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʧʨʦʮʝʩʩʦʨʝ ʇʃʂ, ʧʦʵʪʦʤʫ ʧʨʠʣʦʞʝ-
ʥʠʝ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʢʘʢ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʙʣʦʢ ʇʃʂ. ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥ-
ʥʳʝ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʧʨʠʣʦʞʝʥʠʠ, ʜʝʡʩʪʚʠʪʝʣʴʥʳ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʧʨʠʣʦʞʝ-
ʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʯʣʝʥʘʤʠ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ,
ʟʘʜʘʯʠ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʝʜʠʥʠʮʳ (POU).

¸ ʇʫʪʴ ʜʦʩʪʫʧʘ

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʧʫʪʠ ʜʦʩʪʫʧʘ - ʩʚʷʟʳʚʘʪʴ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʧʝʨʝʤʝʥ-
ʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʚʭʦʜʥʳʝ/ʚʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʙʣʦʢʘ POU. ɼʦʩʪʫʧ ʢ ʧʝ-
ʨʝʤʝʥʥʳʤ ʚ ʢʘʞʜʦʤ ʧʨʠʣʦʞʝʥʠʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʜʨʫʛʠʝ ʫʜʘʣʝʥ-
ʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ.

¸ ʌʫʥʢʮʠʷ ʩʚʷʟʠ

ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʩʚʷʟʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥ-
ʜʘʨʪʘʤ (ʥʘʧʨʠʤʝʨ, RS232, RS485), ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʰʠʥʳ, ʪʘʢʠʝ ʢʘʢ Ether-
CAT, MODBUS, Ethernet/IP ʠ ʪ. ʜ.
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2.1.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ

Codesys ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ:

¶ Codesys ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʞʘʪʴ, ʟʘʧʫʩʢʘʪʴ ʠ ʚʳʧʦʣʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠ-
ʤʳʭ ʧʨʦʛʨʘʤʤ ʚ ʦʜʥʦʤ ʇʃʂ ʦʜʥʦʚʨʝʤʝʥʥʦ.

¶ Codesys ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʣʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʦ-
ʛʨʘʤʤʳ. ɹʣʘʛʦʜʘʨʷ ʤʝʭʘʥʠʟʤʫ ʟʘʜʘʯ, ʇʃʂ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʦ-
ʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ. ʄʝʭʘʥʠʟʤ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʥʳʤ ʯʘʩʪʷʤ
ʧʨʦʛʨʘʤʤʳ ʚʳʧʦʣʥʷʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ,
ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʇʃʂ.

¶ Codesys - ʵʪʦ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʩʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-
ʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʇʃʂ. Codesys ʧʦʜʭʦʜʠʪ
ʢʘʢ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʩʠʩʪʝʤ ʩ ʇʃʂ, ʪʘʢ ʠ ʜʣʷ ʙʦʣʴʰʠʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠ-
ʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ.

¶ Codesys ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ POU.

¶ Codesys ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʝʨʘʨʭʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ: ʩʣʦʞʥʘʷ ʧʨʦ-
ʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʘ ʥʘ POU ʩʣʦʡ ʟʘ ʩʣʦʝʤ.
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2.2 ʋʩʪʨʦʡʩʪʚʦ

ɺ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Codesys, ʫʩʪʨʦʡʩʪʚʘ — ʵʪʦ ʬʠʟʠʯʝʩʢʠʝ ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʝ
ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ. ʂ ʪʘʢʠʤ
ʫʩʪʨʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ (ʇʃʂ), ʜʘʪʯʠʢʠ, ʧʨʠʚʦʜʳ,
ʩʝʨʚʝʨʳ ʠ ʧʨʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʦʚʤʝʩʪʠʤʦʝ ʩ Codesys. ɺ Codesys ʫʩʪʨʦʡʩʪʚʘ
ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʬʠʟʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ ʚʠʨʪʫʘʣʴʥʳʤʠ, ʠ ʠʭ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʠ ʫʧʨʘʚ-
ʣʷʪʴ ʠʤʠ ʯʝʨʝʟ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ.

2.2.1 ʋʧʨʘʚʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘʤʠ

1) ʇʦʜʢʣʶʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ

ʇʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʢʘʢ
ʧʦʢʘʟʘʥʦ ʜʘʣʝʝ. ɺ ʦʧʮʠʠ ʰʘʙʣʦʥʘ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʦʟʜʘʥʠʝ ʧʫʩʪʦʛʦ ʧʨʦʝʢʪʘ ʠʣʠ
ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʝʢʪʘ. ʇʨʠ ʚʳʙʦʨʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ
ʧʦʜʢʣʶʯʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ.

ʅʘʞʤʠʪʝ OK, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʝʨʝʚʦ ʫʩʪʨʦʡʩʪʚ.
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2) ʄʝʥʝʜʞʝʨ ʧʘʢʝʪʦʚ

ɺʩʝ "ʫʩʪʨʦʡʩʪʚʘ" ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʳ ʚ "ʤʝʥʝʜʞʝʨʝ ʧʘʢʝʪʦʚ".
ʄʝʥʝʜʞʝʨ ʧʘʢʝʪʦʚ (Package Manager) ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚ ʤʝʥʶ "ʠʥʩʪʨʫʤʝʥʪʳ", ʘ
ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʧʘʢʝʪʳ.

ʇʨʦʮʝʩʩ ʫʩʪʘʥʦʚʢʠ ʤʝʥʝʜʞʝʨʘ ʧʘʢʝʪʦʚ ʜʣʷ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶ-
ʱʠʤ ʦʙʨʘʟʦʤ:

ʆʪʢʨʦʡʪʝ "ʀʥʩʪʨʫʤʝʥʪʳ" ʠ ʚʳʙʝʨʠʪʝ "ʄʝʥʝʜʞʝʨ ʧʘʢʝʪʦʚ".
ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ "ʋʩʪʘʥʦʚʠʪʴ" ʠ ʥʘʡʜʠʪʝ ʚ ʢʘʪʘʣʦʛʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʩʪʘʥʦʚʦʯ-
ʥʳʡ ʧʘʢʝʪ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʢʝʪ PMP-60A32.package.
ʅʘʞʤʠʪʝ OK, ʫʩʪʘʥʦʚʢʘ ʧʨʦʡʜʝʪ ʫʩʧʝʰʥʦ, ʠ ʚ ʤʝʥʝʜʞʝʨʝ ʧʘʢʝʪʦʚ ʧʦʷʚʠʪʩʷ ʟʥʘ-
ʯʦʢ "PMP-60A32", ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ:
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3) ʋʧʨʘʚʣʝʥʠʝ ʨʝʧʦʟʠʪʦʨʠʝʤ ʫʩʪʨʦʡʩʪʚ

ʈʝʧʦʟʠʪʦʨʠʡ ʫʩʪʨʦʡʩʪʚ (Device repository) ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘ-
ʮʠʠ ʦʙ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʫʩʪʨʦʡʩʪʚ. ʈʝʧʦʟʠʪʦʨʠʡ ʫʩʪʨʦʡʩʪʚ — ʵʪʦ ʙʘʟʘ ʜʘʥʥʳʭ
ʫʩʪʨʦʡʩʪʚ. ɺʩʝ ʜʘʥʥʳʝ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʚ ʣʦʢʘʣʴʥʫʶ ʩʠʩʪʝʤʫ
Codesys. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʨʝʧʦʟʠʪʦʨʠʷ ʫʩʪʨʦʡʩʪʚ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠ-
ʩʫʥʢʝ:

ʇʦʩʣʝ ʠʤʧʦʨʪʘ ʬʘʡʣʦʚ ʚ ʦʢʥʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʟʘʧʠʩʘʥʳ ʚ ʣʦʢʘʣʴ-
ʥʦʡ ʩʠʩʪʝʤʝ ʜʣʷ ʚʳʟʦʚʘ ʚ ʧʨʦʝʢʪʝ.

ʌʘʡʣʳ ʦʧʠʩʘʥʠʷ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ, ʚʢʣʶʯʘʶʪ ʬʘʡʣʳ ʦʧʠʩʘ-
ʥʠʷ ʫʩʪʨʦʡʩʪʚ ʠ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ, ʦʬʠʮʠʘʣʴʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ
Prompower, EtherCAT XML-ʬʘʡʣʳ, EDS-ʬʘʡʣʳ ʠ ʠ ʪ.ʜ.

2.2.2 ʈʝʜʘʢʪʦʨ Device

ʈʝʜʘʢʪʦʨ Device — ʵʪʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ. ʆʪ-
ʢʨʳʚʘʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʢʘ ʫʩʪʨʦʡʩʪʚʘ Device, ʱʝʣʯʢʦʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ
ʧʦ ʢʦʤʘʥʜʝ "ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʦʙʲʝʢʪ".
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ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʚʢʣʘʜʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʩʣʝʜʫʶʱʠʝ ʧʦʜʜʠʘʣʦʛʦʚʳʝ ʦʢʥʘ, ʢʘʢ
ʧʦʢʘʟʘʥʦ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ:

ʋʩʪʘʥʦʚʢʠ ʩʦʝʜʠʥʝʥʠʷ
ʂʦʥʬʠʛʫʨʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʦʝʜʠʥʝʥʠʝʤ ʤʝʞʜʫ ʮʝʣʝʚʳʤ
ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ
(ʇʃʂ)

ʇʨʠʣʦʞʝʥʠʷ ʆʪʦʙʨʘʞʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʨʦʡʩʪʚʘ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ

ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʠ
ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ

ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ ʇʃʂ, ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ
ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ

ʌʘʡʣʳ ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ ʤʝʞʜʫ ʭʦʩʪʦʤ ʠ ʇʃʂ

ɾʫʨʥʘʣ ʆʪʦʙʨʘʞʝʥʠʝ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʇʃʂ

ʋʩʪʘʥʦʚʢʠ ʇʃʂ
ʇʨʠʤʝʥʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʨʘʙʦʪʦʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʩʦʩʪʦʷ-
ʥʠʝ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʪʘʥʦʚʘ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʦʧ-
ʮʠʡ ʮʠʢʣʘ ʰʠʥʳ

ʆʙʦʣʦʯʢʘ ʇʃʂ ʋʧʨʘʚʣʝʥʠʝ ʦʙʦʣʦʯʢʦʡ ʆʉ ʇʃʂ

ʇʦʣʴʟʦʚʘʪʝʣʠ ʠ ʛʨʫʧʧʳ
ʋʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʜʦʩʪʫʧʦʤ ʢ ʦʙʦ-
ʨʫʜʦʚʘʥʠʶ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʥʝ ʧʫʪʘʪʴ ʩ ʫʧʨʘʚʣʝ-
ʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ)

ʇʨʘʚʘ ʜʦʩʪʫʧʘ ʅʘʩʪʨʦʡʢʘ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʟʘʧʫʱʝʥʥʳʤ ʦʙʲʝʢʪʘʤ ʠ ʬʘʡʣʘʤ

ʉʠʤʚʦʣʴʥʳʝ ʧʨʘʚʘ (IEC) ɼʦʩʪʫʧ ʢ "ʦʙʲʝʢʪʘʤ" ʫʩʪʨʦʡʩʪʚʘ ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʷ IEC

Common.PCI ʂʦʥʬʠʛʫʨʘʮʠʷ
(Clock I/O mapping) ʏʘʩʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ

ʈʘʟʤʝʱʝʥʠʝ ʟʘʜʘʯʠ ʆʪʦʙʨʘʞʘʝʪ ʪʘʙʣʠʮʳ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʠ ʠʭ ʥʘʟʥʘʯʝʥʠʝ
ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʜʘʯʘʤ

ʉʦʩʪʦʷʥʠʝ ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʜʠʘʛʥʦʩʪʠʢʝ ʦʙʦʨʫ-
ʜʦʚʘʥʠʷ

ʀʥʬʦʨʤʘʮʠʷ ʆʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʦʨʫʜʦʚʘʥʠʠ (ʥʘʟʚʘʥʠʝ, ʧʦ-
ʩʪʘʚʱʠʢ, ʚʝʨʩʠʷ, ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʠ ʪ.ʜ.)
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2.3 ʇʨʠʣʦʞʝʥʠʝ

ʇʨʠʣʦʞʝʥʠʝ — ʵʪʦ ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ
ʥʘ ʘʧʧʘʨʘʪʥʦʤ ʫʩʪʨʦʡʩʪʚʝ (ʥʘʧʨʠʤʝʨ, ʇʃʂ). ʕʪʠ ʦʙʲʝʢʪʳ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʧʣʘʪ-
ʬʦʨʤʳ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴ ʠʤʠ ʚ POU. ʀʥʩʪʘʥʮʠʷ ʧʨʦ-
ʠʩʭʦʜʠʪ ʚ ʦʢʥʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʟʥʘʯʘʝʪʩʷ ʢʦʥʢʨʝʪʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ. ʊʘʢʦʡ ʧʦʜʭʦʜ
ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʜʝʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʆʆʇ).

ʆʙʲʝʢʪʳ ʧʨʠʣʦʞʝʥʠʡ ʚʢʣʶʯʘʶʪ ʟʘʜʘʯʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʝʜʠʥʠʮʳ ʧʨʦʛʨʘʤʤʳ
POU, ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʜʘʯ, ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʤʝʥʝʜʞʝʨʳ ʙʠʙʣʠʦʪʝʢ ʠ
ʪʨʘʩʩʠʨʦʚʢʠ (Trace). ʆʙʲʝʢʪʳ ʨʝʩʫʨʩʦʚ ʚCodesys v3.x ʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴʩʷ ʪʦʣʴʢʦ
ʚ ʜʝʨʝʚʝ ʫʩʪʨʦʡʩʪʚ. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʜʝʨʝʚʦ ʫʩʪʨʦʡʩʪʚ ʠʭ ʥʝʦʙʭʦ-
ʜʠʤʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʫʧʨʘʚʣʷʝʤʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥ-
ʥʳʤʠ "ʧʨʘʚʠʣʘʤʠ". ɼʠʘʧʘʟʦʥ ʦʙʲʝʢʪʦʚ (ʪʘʢʠʭ ʢʘʢ ʙʠʙʣʠʦʪʝʢʠ ʠ ʩʧʠʩʢʠ ʛʣʦʙʘʣʴ-
ʥʳʭ ʧʝʨʝʤʝʥʥʳʭ) ʚ ʧʨʦʝʢʪʝ ʟʘʚʠʩʠʪ ʦʪ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ
ʧʨʠʣʦʞʝʥʠʷʤʠ ʠ ʦʙʲʝʢʪʘʤʠ ʫʩʪʨʦʡʩʪʚ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʙʲʝʢʪ ʚ
ʧʨʠʣʦʞʝʥʠʠ ʪʘʢʞʝ ʜʝʡʩʪʚʠʪʝʣʝʥ ʜʣʷ ʝʛʦ "ʧʦʜʧʨʦʛʨʘʤʤ" ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴ-
ʟʦʚʘʥ.

2.3.1 ɿʘʜʘʥʠʝ

1) ʆʙʟʦʨ

ʋʧʨʘʚʣʷʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʠʩʘʥʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤ-
ʤʠʨʦʚʘʥʠʷ. ʊʠʧʠʯʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺʳ-
ʧʦʣʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʧʨʦʛʨʘʤʤʳ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ "ʟʘʜʘʯʘʤʠ". ʇʦʩʣʝ
ʥʘʩʪʨʦʡʢʠ "ʟʘʜʘʯʠ" ʩʝʨʠʷ ʧʨʦʛʨʘʤʤ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʤʦʞʝʪ ʚʳʧʦʣ-
ʥʷʪʴʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʣʠ ʟʘʧʫʩʢʘʪʴʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʦʙʳʪʠʶ.

ɺ ʜʝʨʝʚʝ ʫʩʪʨʦʡʩʪʚ ʝʩʪʴ ʚʢʣʘʜʢʘ ʜʠʩʧʝʪʯʝʨʘ ʟʘʜʘʯ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʙʲʷʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ PLC_PRG, ʥʦ ʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ
ʚʳʧʦʣʥʝʥʠʝʤ ʠ ʦʙʨʘʙʦʪʢʦʡ ʜʨʫʛʠʭ ʧʦʜʧʨʦʛʨʘʤʤ ʚ ʧʨʦʝʢʪʝ. ɿʘʜʘʯʘ ʠʩʧʦʣʴʟʫʝʪʩʷ
ʜʣʷ ʟʘʜʘʥʠʷ ʘʪʨʠʙʫʪʦʚ POU (ʕʪʦ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʝʥʠʝʤ ʩ ʚʦʟʤʦʞ-
ʥʦʩʪʴʶ ʚʳʟʦʚʘ). ɺ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʟʘ-
ʜʘʯ, ʘ ʚ ʟʘʜʘʯʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʥʝʩʢʦʣʴʢʦ POU. ʂʘʢ ʪʦʣʴʢʦ ʟʘʜʘʯʘ ʫʩʪʘʥʦʚ-
ʣʝʥʘ, ʦʥʘ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʮʠʢʣʘ ʠʣʠ ʟʘʧʫʩʢʘʪʴ
ʚʳʧʦʣʥʝʥʠʝ ʧʦ ʪʨʠʛʛʝʨʫ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʙʳʪʠʡ.

ɺ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʜʘʯʠ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʤʝʥʝʤ, ʧʨʠʦʨʠʪʝʪʦʤ ʠ ʪʠʧʦʤ ʟʘ-
ʧʫʩʢʘ ʟʘʜʘʯʠ. ʊʠʧ ʟʘʧʫʩʢʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʧʦ ʚʨʝʤʝʥʠ (ʧʝʨʠʦʜʠʯʝʩʢʠʡ, ʩʣʫ-
ʯʘʡʥʳʡ) ʠʣʠ ʧʦ ʚʨʝʤʝʥʠ ʚʥʫʪʨʝʥʥʝʛʦ ʠʣʠ ʚʥʝʰʥʝʛʦ ʪʨʠʛʛʝʨʘ ʟʘʜʘʯʠ, ʥʘʧʨʠʤʝʨ,
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ʧʦ ʥʘʨʘʩʪʘʶʱʝʤʫ ʬʨʦʥʪʫ ʛʣʦʙʘʣʴʥʦʡ ʙʫʣʝʚʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʧʦ ʦʧʨʝʜʝʣʝʥ-
ʥʦʤʫ ʩʦʙʳʪʠʶ ʚ ʩʠʩʪʝʤʝ. ɼʣʷ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʟʘʜʘʪʴ ʩʝʨʠʶ ʧʨʦʛʨʘʤʤ,
ʟʘʧʫʩʢʘʝʤʳʭ ʵʪʦʡ ʟʘʜʘʯʝʡ. ɽʩʣʠ ʟʘʜʘʯʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʪʝʢʫʱʝʤ ʮʠʢʣʝ, ʵʪʠ ʧʨʦ-
ʛʨʘʤʤʳ ʙʫʜʫʪ ʦʙʨʘʙʦʪʘʥʳ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʮʠʢʣʘ. ʉʦʯʝʪʘʥʠʝ ʧʨʠʦʨʠʪʝʪʘ ʠ
ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ. ʀʥʪʝʨʬʝʡʩ ʥʘʩʪʨʦʡʢʠ ʟʘʜʘʯʠ
ʧʦʢʘʟʘʥ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ:

ʇʨʠ ʥʘʩʪʨʦʡʢʝ ʟʘʜʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ
ʧʨʘʚʠʣ:

(1) ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ - 100
(2) ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʯ - 100
(3) ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ, ʟʘʧʫʩʢʘʝʤʳʭ ʩʦʙʳʪʠʷʤʠ, ʩʦʩʪʘʚʣʷʝʪ 100
(4) ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʝʚʦʡ ʩʠʩʪʝʤʦʡ ʇʃʂ, PLC_ PRG ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʢʘʢ

ʩʚʦʙʦʜʥʘʷ ʧʨʦʛʨʘʤʤʘ ʙʝʟ ʚʩʪʘʚʢʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʟʘʜʘʯʠ
(5) ʇʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʠ ʚʳʟʦʚʘ ʚʳʧʦʣʥʷʶʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʚ ʨʝʜʘʢʪʦʨʝ ʟʘʜʘʯ.
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2) ʇʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʇʃʂ

ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʧʦʣʥʳʡ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦ-
ʛʨʘʤʤʳ ʚ ʇʃʂ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʪʨʝʭ ʚʘʞʥʳʭ ʵʪʘʧʦʚ: ʚʳʙʦʨʢʘ
ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʦʙʥʦʚʣʝʥʠʝ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ.

ʏʪʝʥʠʝ ʚʭʦʜʦʚ

ʊʝʥʝʚʳʝ ʨʝʛʠʩʪʨʳ

ɿʘʜʘʯʘ 1
ɿʘʜʘʯʘ 2

ʊʝʥʝʚʳʝ ʨʝʛʠʩʪʨʳ

ɿʘʧʠʩʴ ʚʳʭʦʜʦʚ

1. ʆʙʨʘʙʦʪʢʘ
ʚʭ. ʩʠʛʥʘʣʦʚ

2.ɺʳʧʦʣʥʝʥʠʝ
ʧʨʦʛʨʘʤʤʳ

3. ʆʙʥʦʚʣʝʥʠʝ
ʟʥ-ʡ ʚʳʭʦʜʦʚ

(1) ʆʙʨʘʙʦʪʢʘ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ

ɺ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʇʃʂ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʫʩʪʨʦʡʩʪʚ
ʚʚʦʜʘ (ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ, ʢʥʦʧʦʢ ʠ ʪ. ʜ.) ʠ ʟʘʧʠʩʳʚʘʝʪ ʝʛʦ ʚ ʦʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ
ʚʭʦʜʦʚ. ʆʙʥʦʚʣʝʥʠʝ ʦʙʣʘʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʚʭʦʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ
ʩʢʘʥʠʨʦʚʘʥʠʷ. ɺʦ ʚʨʝʤʷ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʜʘʞʝ ʝʩʣʠ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʘ ʠʟʤʝʥʠʪʩʷ,
ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʘ ʥʝ ʠʟʤʝʥʠʪʩʷ.

(2) ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ

ʅʘ ɻ ʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʮʠʢʣʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʘʷ ʤʦʜʝʣʴ ʇʃʂ
ʩʯʠʪʳʚʘʝʪ ʩʪʘʪʫʩ ʠ ʜʘʥʥʳʝ ʠʟ ʦʙʣʘʩʪʠ ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʚʳ-
ʧʦʣʥʷʝʪ ʣʦʛʠʯʝʩʢʠʝ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠ-
ʷʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʝʨʘʮʠʡ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʣʦʢʘʭ ʦʙʣʘʩʪʠ ʚʳ-
ʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʥʝʠʟʤʝʥʥʳʤ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʩʦʜʝʨʞʠʤʦʝ
ʨʝʛʠʩʪʨʘ ʦʪʦʙʨʘʞʝʥʠʷ ʚʭʦʜʦʚ, ʘ ʩʦʜʝʨʞʠʤʦʝ ʜʨʫʛʠʭ ʨʝʛʠʩʪʨʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʙʫ-
ʜʝʪ ʤʝʥʷʪʴʩʷ ʧʦ ʤʝʨʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ.

(3) ʆʙʥʦʚʣʝʥʠʝ ʚʳʭʦʜʦʚ

ʕʪʘʧ ʦʙʥʦʚʣʝʥʠʷ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʪʘʢʞʝ ʥʘʟʳʚʘʝʪʩʷ ʵʪʘʧʦʤ ʚʳʚʦʜʘ. ʇʃʂ
ʧʝʨʝʜʘʝʪ ʩʦʩʪʦʷʥʠʝ ʠ ʜʘʥʥʳʝ ʦʙʣʘʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʭʦʜʦʚ ʚ ʪʦʯʢʠ ʚʳʭʦʜʘ,
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ʠʟʦʣʠʨʫʝʪ ʠ ʫʩʠʣʠʚʘʝʪ ʤʦʱʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʦʜʷ ʚ ʜʝʡʩʪʚʠʝ
ʚʥʝʰʥʶʶ ʥʘʛʨʫʟʢʫ.

ʇʦʤʠʤʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʪʨʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʪʘʧʦʚ ʚ ʨʘʤʢʘʭ ʮʠʢʣʘ
ʩʢʘʥʠʨʦʚʘʥʠʷ, ʇʃʂ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ ʚʥʫʪ-
ʨʝʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʢʦʤʤʫʥʠʢʘʮʠʷ, ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʧʝʨʘʮʠʠ
ʚʚʦʜʘ/ʚʳʚʦʜʘ.

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʞʠʤʦʤ ʩʢʘʥʠʨʦʚʘʥʠʷ ʇʃʂ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦ-
ʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʟʘʚʝʨʰʠʪʴ ʟʘʜʘʯʫ ʫʧʨʘʚʣʝ-
ʥʠʷ, ʚʨʝʤʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʇʃʂ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ, ʠ ʚʨʝʤʷ ʩʢʘʥʠʨʦʚʘʥʠʷ
ʇʃʂ ʦʙʳʯʥʦ ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʚ ʤʩ.

ʇʃʂ ʧʦʚʪʦʨʷʝʪ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʧʨʦʮʝʩʩʳ (1) - (3), ʠ ʚʨʝʤʷ ʢʘʞʜʦʛʦ ʧʦʚʪʦʨʝ-
ʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʨʘʙʦʯʠʡ ʮʠʢʣ (ʠʣʠ ʮʠʢʣ ʩʢʘʥʠʨʦʚʘʥʠʷ).

ʀʟ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʇʃʂ ʚʠʜʥʦ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ ʇʃʂ ʠʩʧʦʣʴʟʫʝʪ ʮʠʢʣʠʯʝʩʢʠʡ ʨʝ-
ʞʠʤ ʨʘʙʦʪʳ, ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʦʙʥʦʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʮʠʢʣʘ, ʘ
ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʮʠʢʣʘ. ʇʦʵʪʦʤʫ ʥʝʠʟʙʝʞʥʘ ʟʘ-
ʜʝʨʞʢʘ ʤʝʞʜʫ ʚʳʭʦʜʥʳʤ ʠ ʚʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ.

ʆʪ ʤʦʤʝʥʪʘ ʠʟʤʝʥʝʥʠʷ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ ʇʃʂ ʜʦ ʨʝʘʢʮʠʠ ʚʳʭʦʜʘ ʇʃʂ ʥʘ ʠʟʤʝ-
ʥʝʥʠʝ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʦʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ɺʨʝʤʷ
ʟʘʧʘʟʜʳʚʘʥʠʷ - ʚʘʞʥʳʡ ʧʘʨʘʤʝʪʨ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠ-
ʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʇʃʂ.

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ ʟʘʚʠʩʠʪ ʦʪ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ:

¶ ɺʨʝʤʷ ʬʠʣʴʪʨʘʮʠʠ ʚʭʦʜʥʦʡ ʮʝʧʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ RC-
ʬʠʣʴʪʨʘ. ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ, ʠʟʤʝʥʷʷ
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ.

¶ ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ ʚʳʭʦʜʥʦʡ ʮʝʧʠ ʟʘʚʠʩʠʪ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʚʳʭʦʜʥʦʡ ʮʝʧʠ.
ɺʨʝʤʷ ʟʘʧʘʟʜʳʚʘʥʠʷ ʫ ʨʝʣʝʡʥʳʭ ʚʳʭʦʜʦʚ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10 ʤʩ,
ʘ ʚʨʝʤʷ ʟʘʧʘʟʜʳʚʘʥʠʷ ʫ ʪʨʘʥʟʠʩʪʦʨʥʳʭ ʚʳʭʦʜʦʚ - ʤʝʥʝʝ 1 ʤʩ.

¶ ʈʝʞʠʤ ʨʘʙʦʪʳ ʇʃʂ - ʮʠʢʣʠʯʝʩʢʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ.

3) ʊʠʧ ʚʠʜʘ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʝʨʝʚʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʜʘʯ ʥʘʭʦʜʠʪʩʷ "ʂʦʥʬʠʛʫʨʘʮʠʷ ʟʘʜʘʯ".
ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʘʜʘʯʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ
ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʤʝʥʝʤ ʟʘʜʘʯʠ. POU, ʚʳʟʳʚʘʶʱʠʝ ʢʦʥʢʨʝʪʥʫʶ ʟʘʜʘʯʫ, ʥʝ ʦʪʦʙ-
ʨʘʞʘʶʪʩʷ ʚ ʜʝʨʝʚʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʜʘʯ.
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ɼʣʷ ʢʘʞʜʦʡ ʥʝʟʘʚʠʩʠʤʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʥʘʩʪʨʘʠʚʘʪʴ ʪʠʧ ʝʝ ʚʳ-
ʧʦʣʥʝʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʮʠʢʣʠʯʝʩʢʠʡ, ʩʦʙʳʪʠʡʥʳʡ, ʚʥʝʰʥʠʡ, ʩʚʦʙʦʜʥʳʡ ʠ
ʩʪʘʪʫʩʥʳʡ. ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʠʩʫʥʦʢ ʥʠʞʝ.

(1) ʎʠʢʣʠʯʝʩʢʘʷ ʟʘʜʘʯʘ (Cyclic)

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʚʳʧʦʣʥʷʶʪʩʷ ʠʣʠ ʥʝʪ ʠʥʩʪʨʫʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦ-
ʛʨʘʤʤʝ, ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʙʫʜʝʪ ʨʘʟʥʳʤ, ʧʦʵʪʦʤʫ ʬʘʢʪʠʯʝʩʢʦʝ
ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʙʫʜʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʠ ʚʨʝʤʷ
ʚʳʧʦʣʥʝʥʠʷ ʙʫʜʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʜʣʠʪʝʣʴʥʦʛʦ ʜʦ ʢʦʨʦʪʢʦʛʦ. ʇʨʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʠ ʨʝʞʠʤʘ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʤʥʦʛʦ-
ʢʨʘʪʥʦ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʮʠʢʣʘ. ɼʘʞʝ ʝʩʣʠ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ
ʧʨʦʛʨʘʤʤʳ ʤʝʥʷʝʪʩʷ, ʤʦʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʦʙʥʦʚʣʝ-
ʥʠʷ. ɿʜʝʩʴ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʨʝʞʠʤʫ ʟʘʧʫʩʢʘ ʟʘʜʘʯ
ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʮʠʢʣʦʤ.

ʅʘʧʨʠʤʝʨ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʟʘʜʘʯʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʨʦʛʨʘʤʤʝ, ʫʩʪʘʥʦʚ-
ʣʝʥʘ ʚ ʨʝʞʠʤ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʮʠʢʣʘ, ʘ ʚʨʝʤʷ ʠʥʪʝʨʚʘʣʘ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ 10 ʤʩ,
ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥʘ
ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ:

8ʤʩ 2ʤʩ 6ʤʩ 4ʤʩ 7ʤʩ 3ʤʩ 8ʤʩ

ʌʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ
ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ɺʨʝʤʷ

ʦʞʠʜʘʥʠʷ
ʂʦʥʝʮ ʂʦʥʝʮ ʂʦʥʝʮ ʂʦʥʝʮ

10ʤʩ 10ʤʩ 10ʤʩ 10ʤʩ

ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ
ʮʠʢʣʘ

ɽʩʣʠ ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʟʘʚʝʨʰʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥ-
ʥʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʫʩʪʘʥʦʚʢʠ ʮʠʢʣʘ, ʪʦ ʦʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫ-
ʝʪʩʷ ʢʘʢ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ. ɽʩʣʠ ʚ ʧʨʠʣʦʞʝʥʠʠ ʝʩʪʴ ʟʘʜʘʯʠ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʨʠʦ-
ʨʠʪʝʪʦʤ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ, ʦʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ. ʇʦʜʨʦʙʥʝʝ
ʩʤ. ʦʧʠʩʘʥʠʝ ʧʨʠʦʨʠʪʝʪʘ ʟʘʜʘʯ.
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(2) ʉʚʦʙʦʜʥʘʷ ʟʘʜʘʯʘ (Freewheeling)

ɿʘʜʘʯʘ ʙʫʜʝʪ ʦʙʨʘʙʦʪʘʥʘ, ʢʘʢ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʘ ʥʘʯʥʝʪ ʨʘʙʦʪʘʪʴ. ʇʦʩʣʝ ʦʜʥʦʛʦ
ʮʠʢʣʘ ʨʘʙʦʪʳ ʟʘʜʘʯʘ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʟʘʧʫʱʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʮʠʢʣʝ,
ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. ʅʘ ʚʳʧʦʣʥʝʥʠʝ ʩʚʦʙʦʜʥʦʡ ʟʘʜʘʯʠ ʥʝ ʚʣʠ-
ʷʝʪ ʮʠʢʣ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ (ʚʨʝʤʷ ʠʥʪʝʨʚʘʣʘ). ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ,
ʯʪʦʙʳ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝʜʥʷʷ ʠʥʩʪʨʫʢʮʠʷ ʧʨʦʛʨʘʤʤʳ, ʧʨʦ-
ʠʩʭʦʜʠʣ ʚʭʦʜ ʚ ʩʣʝʜʫʶʱʠʡ ʮʠʢʣ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʮʠʢʣ ʧʨʦʛʨʘʤʤʳ ʥʝ
ʟʘʚʝʨʰʠʪʩʷ.

8ʤʩ 6ʤʩ 7ʤʩ 3ʤʩ 8ʤʩ

ʌʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ
ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ

ʂʦʥʝʮ;0

7ʤʩ

ʂʦʥʝʮ;0 ʂʦʥʝʮ;0 ʂʦʥʝʮ;0 ʂʦʥʝʮ;0 ʂʦʥʝʮ

ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʥʝʪ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ,
ʧʦʵʪʦʤʫ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʳʡ ʨʘʟ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʘ, ʠ ʵʪʦʪ ʤʝ-
ʪʦʜ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ.

(3) ʉʦʙʳʪʠʡʥʘʷ ʟʘʜʘʯʘ (Event)

ɽʩʣʠ ʧʝʨʝʤʝʥʥʘʷ ʚ ʦʙʣʘʩʪʠ ʩʦʙʳʪʠʡ ʧʦʣʫʯʘʝʪ ʥʘʨʘʩʪʘʶʱʠʡ ʬʨʦʥʪ, ʟʘʜʘʯʘ ʟʘ-
ʧʫʩʢʘʝʪʩʷ.

(4) ʉʪʘʪʫʩ (Status)

ɽʩʣʠ ʧʝʨʝʤʝʥʥʘʷ ʚ ʦʙʣʘʩʪʠ ʩʦʙʳʪʠʡ ʨʘʚʥʘ true, ʟʘʜʘʥʠʝ ʟʘʧʫʩʢʘʝʪʩʷ.

ʄʝʪʦʜ ʪʨʠʛʛʝʨʘ ʩʦʩʪʦʷʥʠʷ ʘʥʘʣʦʛʠʯʝʥ ʪʨʠʛʛʝʨʫ ʩʦʙʳʪʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ,
ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʪʨʠʛʛʝʨʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʪʨʠʛ-
ʛʝʨʘ ʩʦʩʪʦʷʥʠʷ ʠʩʪʠʥʥʘ, ʠ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʝʩʣʠ ʦʥʘ ʣʦʞʥʘ. ʉʦʙʳʪʠʡʥʳʡ
ʪʨʠʛʛʝʨ ʨʝʘʛʠʨʫʝʪ ʪʦʣʴʢʦ ʥʘ ʥʘʨʘʩʪʘʶʱʠʡ ʬʨʦʥʪ ʧʝʨʝʤʝʥʥʦʡ ʪʨʠʛʛʝʨʘ.

ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʪʨʠʛʛʝʨ ʩʦʙʳʪʠʷ ʠ ʩʦʩʪʦʷʥʠʷ. ɿʝʣʝʥʘʷ
ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ — ʵʪʦ ʙʫʣʝʚʘ ʧʝʨʝʤʝʥʥʘʷ status, ʚʳʙʨʘʥʥʘʷ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ
ʩʨʘʙʘʪʳʚʘʥʠʷ. ɺ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ.

1 2 3 4
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ʆʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʩʦʙʳʪʠʝʤ ʠ ʩʦʩʪʦʷʥʠʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦ-
ʩʪʦʷʥʠʝ ʟʘʜʘʯʠ ʦʪʥʦʩʠʪʩʷ ʢ ʝʸ ʪʝʢʫʱʝʤʫ ʧʦʣʦʞʝʥʠʶ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ, ʚ
ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʙʳʪʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʛʥʦʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʩʠʩʪʝʤʝ,
ʪʨʝʙʫʶʱʝʝ ʥʝʤʝʜʣʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠʣʠ ʜʝʡʩʪʚʠʷ. ʉʦʩʪʦʷʥʠʝ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫ-
ʝʪʩʷ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʨʝʤʝʥʝʤ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʚ ʪʦ ʚʨʝʤʷ
ʢʘʢ ʩʦʙʳʪʠʝ ʟʘʜʘʯʠ ʧʦʟʚʦʣʷʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʤʛʥʦʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠ-
ʩʪʝʤʝ.

ɿʘʜʘʯʘ, ʫʧʨʘʚʣʷʝʤʘʷ ʩʦʙʳʪʠʝʤ, ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʩʦʙʳʪʠʝ ʠʟʤʝʥʠʣʦʩʴ ʩ ʣʦʞʥʦʛʦ
ʥʘ ʠʩʪʠʥʥʦʝ. ɽʩʣʠ ʯʘʩʪʦʪʘ ʚʳʙʦʨʢʠ ʧʣʘʥʘ ʟʘʜʘʯ ʩʣʠʰʢʦʤ ʤʘʣʘ, ʥʘʨʘʩʪʘʶʱʠʡ
ʬʨʦʥʪ ʩʦʙʳʪʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʦʙʥʘʨʫʞʝʥ.

ɺʠʜ ʟʘʜʘʯʠ 1 ʪʦʯʢʘ 2 3 4

ʇʦ ʩʦʙʳʪʠʶ ʅʝ ʚʳʧʦʣʥʷʝʪʩʷ ɺʳʧʦʣʥʷʝʪʩʷ ɺʳʧʦʣʥʷʝʪʩʷ ɺʳʧʦʣʥʷʝʪʩʷ

ʇʦ ʩʪʘʪʫʩʫ ʅʝ ʚʳʧʦʣʥʷʝʪʩʷ ɺʳʧʦʣʥʷʝʪʩʷ ʅʝ ʚʳʧʦʣʥʷʝʪʩʷ ʅʝ ʚʳʧʦʣʥʷʝʪʩʷ

4) ʉʠʩʪʝʤʥʳʝ ʩʦʙʳʪʠʷ

ʉʠʩʪʝʤʥʳʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪ-
ʥʦʛʦ ʇʃʂ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʠʙʣʠʦʪʝʯʥʳʡ ʬʘʡʣ ʇʃʂ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʥʳʝ ʩʦʙʳʪʠʷ. ʇʦʵʪʦʤʫ ʩʠʩʪʝʤʥʳʝ ʩʦʙʳʪʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ
ʨʘʟʣʠʯʥʳʤ ʮʝʣʝʚʳʤ ʇʃʂ, ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ. ʂ ʦʙʱʠʤ ʩʠʩʪʝʤʥʳʤ ʩʦʙʳʪʠʷʤ
ʦʪʥʦʩʷʪʩʷ: ʦʩʪʘʥʦʚʢʘ, ʟʘʧʫʩʢ, ʚʭʦʜ ʚ ʩʠʩʪʝʤʫ, ʠʟʤʝʥʝʥʠʝ ʠ ʪ. ʜ. ɺ ʢʦʥʬʠʛʫʨʘʮʠʠ
ʟʘʜʘʯʠ ʤʦʞʥʦ ʟʘʜʘʪʴ ʩʠʩʪʝʤʥʳʝ ʩʦʙʳʪʠʷ.

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ "ʢʦʥʬʠʛʫʨʘʮʠʷ ʟʘʜʘʯʠ" > "ʩʠʩʪʝʤʥʦʝ ʩʦʙʳʪʠʝ" ʩ
ʧʦʤʦʱʴʶ ʤʳʰʠ, ʯʪʦʙʳ ʚʦʡʪʠ ʚ ʠʥʪʝʨʬʝʡʩ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ.
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ɺʳʙʝʨʠʪʝ ʢʥʦʧʢʫ "ɼʦʙʘʚʠʪʴ ʦʙʨʘʙʦʪʯʠʢ ʩʦʙʳʪʠʡ", ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʩʠʩʪʝʤʥʳʝ
ʩʦʙʳʪʠʷ. ʆʪʢʨʳʚʰʠʡʩʷ ʠʥʪʝʨʬʝʡʩ ʧʦʢʘʟʘʥ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ.

ʊʠʧʳ "ʩʦʙʳʪʠʡ", ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ, ʧʦʢʘʟʘʥʳ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. ɺʳ
ʜʦʣʞʥʳ ʩʦʟʜʘʪʴ ʥʦʚʦʝ ʠʤʷ ʬʫʥʢʮʠʠ ʚ ʧʫʥʢʪʝ "ɺʳʟʳʚʘʝʤʘʷ ʬʫʥʢʮʠʷ", ʘ ʥʝ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ ʚ POU. "ʗʟʳʢ ʨʝʘʣʠʟʘʮʠʠ" — ʵʪʦ
ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʫʥʢʮʠʠ. ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʥʘʞʤʠʪʝ
"OK".

5) ʇʨʠʦʨʠʪʝʪ ʟʘʜʘʯʠ

ɺ ʧʨʦʛʨʘʤʤʝ Codesys ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʦʨʠʪʝʪ ʟʘʜʘʯ. ɺʩʝʛʦ ʩʫʱʝʩʪʚʫʝʪ 32
ʫʨʦʚʥʷ (ʯʠʩʣʦ ʦʪ 0 ʜʦ 31. 0 - ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʨʠʦʨʠʪʝʪ, 31 - ʩʘʤʳʡ ʥʠʟʢʠʡ). ɺʦ



25

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʟʘʜʘʯʘ ʩ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʠʤʝʝʪ ʧʨʠʦʨʠʪʝʪ
ʥʘʜ ʟʘʜʘʯʝʡ ʩ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ. ɿʘʜʘʯʘ ʩ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ 0 ʤʦʞʝʪ ʧʨʝ-
ʨʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʚ ʪʦʤ ʞʝ ʨʝʩʫʨʩʝ,
ʪʘʢ ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʟʘʤʝʜʣʠʪʩʷ.

ɽʩʣʠ ʪʠʧ ʟʘʜʘʥʠʷ - "ʮʠʢʣʠʯʝʩʢʦʝ", ʦʥʦ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʨʝ-
ʤʝʥʥʳʤ ʮʠʢʣʦʤ ʚ "ʠʥʪʝʨʚʘʣʝ". ʂʦʥʢʨʝʪʥʳʝ ʥʘʩʪʨʦʡʢʠ ʧʦʢʘʟʘʥʳ ʥʘ ʩʣʝʜʫʶʱʝʤ
ʨʠʩʫʥʢʝ.

6) ʉʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ

ʉʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ - ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʣʝʨʘ, ʢʦʪʦʨʦʝ
ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʚ ʥʘʩʪʨʦʡʢʘʭ ʟʘʜʘʯ ʚ ʧʫʥʢʪʝ "ʢʦʥʬʠʛʫʨʘʮʠʷ ʟʘʜʘʯ" ʚ Codesys.
ʇʦ ʫʤʦʣʯʘʥʠʶ ʬʫʥʢʮʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʆʩʥʦʚʥʘʷ ʬʫʥʢ-
ʮʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʣʝʞʠʚʘʥʠʠ ʠʩʢʣʶʯʝʥʠʡ ʚʦ ʚʨʝʤʷ ʚʳ-
ʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʩʙʦʷ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʩʙʦʝ ʩʠʩʪʝʤʳ
ʠʣʠ ʚʭʦʜʝ ʧʨʦʛʨʘʤʤʳ ʚ ʤʝʨʪʚʳʡ ʮʠʢʣ (ʙʝʩʢʦʥʝʯʥʳʡ) ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʧʦʰʣʝʪ
ʩʠʛʥʘʣ ʩʙʨʦʩʘ ʚ ʩʠʩʪʝʤʫ ʠʣʠ ʦʩʪʘʥʦʚʠʪ ʧʨʦʛʨʘʤʤʫ, ʚʳʧʦʣʥʷʝʤʫʶ ʇʃʂ ʚ ʜʘʥʥʳʡ
ʤʦʤʝʥʪ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ.

(1) ɺʨʝʤʷ

Codesys ʤʦʞʝʪ ʥʘʩʪʨʦʠʪʴ ʥʝʟʘʚʠʩʠʤʳʡ ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʜʣʷ ʢʘʞʜʦʡ ʟʘʜʘʯʠ.
ɽʩʣʠ ʮʝʣʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʩʪʘʥʦʚʢʫ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʦ-
ʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʧʨʝʜʝʣʳ. ʇʦ ʫʤʦʣʯʘʥʠʶ
ʝʜʠʥʠʮʝʡ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʷʚʣʷʶʪʩʷ ʤʠʣʣʠʩʝʢʫʥʜʳ (MS).
ɽʩʣʠ ʮʠʢʣ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʨʝʚʳʩʠʪ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʪʦʨʦʞʝʚʦʛʦ
ʪʘʡʤʝʨʘ, ʬʫʥʢʮʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʙʫʜʝʪ ʘʢʪʠʚʠʨʦʚʘʥʘ, ʠ ʪʝʢʫʱʘʷ ʟʘʜʘʯʘ
ʙʫʜʝʪ ʧʨʝʨʚʘʥʘ.
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(2) ɺʦʩʧʨʠʠʤʯʠʚʦʩʪʴ

ɺʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʩʢʣʶʯʝʥʠʡ ʩʪʦ-
ʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʦʠʟʦʡʪʠ, ʧʨʝʞʜʝ ʯʝʤ ʢʦʥʪʨʦʣʣʝʨ
ʦʙʥʘʨʫʞʠʪ ʦʰʠʙʢʫ ʧʨʠʣʦʞʝʥʠʷ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʘʚʥʦ 1. ʉʤ. ʩʣʝʜʫʶ-
ʱʫʶ ʪʘʙʣʠʮʫ.

ɺʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʇʨʝʚʳʰʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ

0,1 1

2 2

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

n n

ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ = ʚʨʝʤʷ × ʚʦʩʧʨʠʠʤ-
ʯʠʚʦʩʪʴ. ɽʩʣʠ ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʨʝʚʳʰʘʝʪ ʚʨʝʤʷ
ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ, ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʘʢʪʠʚʠʨʫʝʪʩʷ. ʅʘʧʨʠ-
ʤʝʨ, ʝʩʣʠ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 10 ʤʩ, ʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ 5, ʚʨʝʤʷ
ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʨʘʚʥʦ 50 ʤʩ. ʇʦʢʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘ-
ʜʘʯʠ ʧʨʝʚʳʰʘʝʪ 50 ʤʩ, ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʘʢʪʠʚʝʥ, ʟʘʜʘʯʘ ʧʨʝʨʚʘʥʘ.

7) ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʚʳʧʦʣʥʝʥʠʷ
ʟʘʜʘʯʠ

ʂʘʞʜʘʷ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʘ ʠʣʠ ʦʪʢʣʶʯʝʥʘ, ʠ ʩʠ-
ʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʩʪʨʦʠʪ ʤʦʥʠʪʦʨ ʟʘʜʘʯʠ. ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ ʦʥʣʘʡʥ-ʨʝ-
ʞʠʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʦʪʩʣʝʞʠʚʘ-
ʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʯʠ, ʪʘʢʠʭ ʢʘʢ ʩʨʝʜʥʝʝ /
ʤʘʢʩʠʤʘʣʴʥʦʝ / ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʮʠʢʣʘ ʟʘʜʘʯʠ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ
ʨʠʩʫʥʢʝ:
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ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ / ʤʠʥʠʤʘʣʴ-
ʥʦʝ / ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʮʠʢʣʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʪʘ-
ʙʠʣʴʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʮʠʢʣʘ ʟʘʜʘʯʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ
ʧʨʦʛʨʘʤʤʦʡ. ʂʦʥʢʨʝʪʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʦʢʥʝ ʤʦʥʠʪʦʨʠʥʛʘ
ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ:

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ

ɿʘʜʘʯʘ ʀʤʷ ʟʘʜʘʯʠ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʚ ʢʦʥʬʠʛʫ-
ʨʘʮʠʠ ʟʘʜʘʯʠ

ʉʨʝʜʥʝʝ
ʚʨʝʤʷ ʮʠʢʣʘ

(ʤʢʩ)

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳ-
ʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ,
ʝʜʠʥʠʮʘ ʠʟʤʝʨʝ-
ʥʠʷ: ʤʢʩ

ʉʪʘʪʫʩ

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʪʘʪʫʩʦʚ:
ʅʝ ʩʦʟʜʘʥʦ (Not created): ʕʪʦ ʩʦʩʪʦʷʥʠʝ
ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ, ʝʩʣʠ ʟʘʜʘʯʘ ʥʝ ʚʳ-
ʧʦʣʥʷʣʘʩʴ
ʉʦʟʜʘʥʦ (Created): ʟʘʜʘʥʠʝ ʙʳʣʦ ʩʦ-
ʟʜʘʥʦ, ʥʦ ʥʝ ʙʳʣʦ ʟʘʧʫʱʝʥʦ
ɼʝʡʩʪʚʫʝʪ (Valid): ʟʘʜʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ
ʀʩʢʣʶʯʝʥʠʝ: ʚ ʟʘʜʘʥʠʠ ʧʨʦʠʟʦʰʣʦ ʠʩ-
ʢʣʶʯʝʥʠʝ.

ʄʘʢʩ/ʤʠʥ
ʚʨʝʤʷ ʮʠʢʣʘ

(ʤʢʩ)

ʄʘʢʩʠʤʘʣʴʥʦʝ/ʤʠ-
ʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ
ʚʳʧʦʣʥʝʥʠʷ ʟʘ-
ʜʘʯʠ, ʝʜʠʥʠʮʘ ʠʟ-
ʤʝʨʝʥʠʷ: ʤʢʩ

ʉʯʝʪʯʠʢ ʄʕʂ-
ʮʠʢʣʦʚ

ʅʘʢʦʧʣʝʥʥʳʡ ʩʯʝʪʯʠʢ ʮʠʢʣʦʚ ʩ ʤʦ-
ʤʝʥʪʘ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. '0'
ʦʟʥʘʯʘʝʪ, ʯʪʦ ʮʝʣʝʚʘʷ ʩʠʩʪʝʤʘ ʥʝ ʚʳ-
ʟʳʚʘʣʘʩʴ.

ɼʞʠʪʪʝʨ (ʤʢʩ)

ɿʥʘʯʝʥʠʝ ʜʞʠʪ-
ʪʝʨʘ, ʠʟʤʝʨʝʥʥʦʝ ʚ
ʧʦʩʣʝʜʥʝʤ ʮʠʢʣʝ,
ʝʜʠʥʠʮʘ ʠʟʤʝʨʝ-
ʥʠʷ: ʤʢʩ

ʉʯʝʪʯʠʢ
ʮʠʢʣʦʚ (ʤʢʩ)

ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʥʳʭ ʮʠʢʣʦʚ. ɺ
ʵʪʦʤ ʩʣʫʯʘʝ, ʜʘʞʝ ʝʩʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʝ
ʟʘʧʫʱʝʥʦ (ʨʝʞʠʤ “ʉʊʆʇ”), ʮʠʢʣ ʪʘʢʞʝ
ʙʫʜʝʪ ʧʦʜʩʯʠʪʘʥ.

ʄʠʥ/ʤʘʢʩ
ʜʞʠʪʪʝʨ (ʤʢʩ)

ʀʟʤʝʨʝʥʥʦʝ ʤʘʢʩʠ-
ʤʘʣʴʥʦʝ/ʤʠʥʠ-
ʤʘʣʴʥʦʝ ʚʨʝʤʷ
ʜʞʠʪʪʝʨʘ, ʝʜʠʥʠʮʳ
ʠʟʤʝʨʝʥʠʷ: ʤʢʩ

ʇʦʩʣ. (ɺʨʝʤʷ
ʧʦʩʣʝʜʥʝʛʦ
ʮʠʢʣʘ) (ʤʢʩ)

ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʚ ʢʨʘʡʥʝʤ
ʮʠʢʣʝ, ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ: ʤʢʩ

ʅʘʩʪʨʦʡʢʠ, ʮʠʢʣ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʧʨʦʛʨʘʤʤʳ ʠ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʪʦʨʦʞʝʚʦʛʦ
ʪʘʡʤʝʨʘ ʤʦʛʫʪ ʙʳʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦ-
ʛʨʘʤʤʳ ʠ ʝʝ ʨʘʙʦʪʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.

ɺʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ > ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ
ʮʠʢʣʘ > ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʳ

ɽʩʣʠ ʚʨʝʤʷ ʮʠʢʣʘ ʧʨʝʚʳʰʘʝʪ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʮʠʢʣʘ, ʇʃʂ ʦʙʥʘʨʫʞʠʪ, ʯʪʦ
ʧʨʦʛʨʘʤʤʘ ʧʨʝʚʳʩʠʣʘ ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʚ ʨʝ-
ʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʥʘʨʫʰʝʥʘ. ɽʩʣʠ ʚʨʝʤʷ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʳ ʙʦʣʴʰʝ, ʯʝʤ
ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ, ʇʃʂ ʦʙʥʘʨʫʞʠʪ ʦʰʠʙʢʫ ʩʪʦʨʦʞʝ-
ʚʦʛʦ ʪʘʡʤʝʨʘ ʠ ʦʩʪʘʥʦʚʠʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ.
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8) ɺʳʧʦʣʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʧʨʦʛʨʘʤʤ

ɺ ʨʝʘʣʴʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʝʢʪʘʭ ʧʨʦʛʨʘʤʤʘ ʦʙʳʯʥʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ
ʤʥʦʞʝʩʪʚʦ ʧʦʜʧʨʦʛʨʘʤʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʦʢʦʤ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠʣʠ
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ ʚʳʧʦʣʥʷʝʤʦʡ ʟʘʜʘʯʠ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ
ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʇʃʂ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʞʜʳʤ ʙʣʦʢʦʤ ʦʙʨʘʙʦʪʢʠ. ʆʩʥʦʚʥʘʷ
ʧʨʦʛʨʘʤʤʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʜʧʨʦʛʨʘʤʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʮʝʩʩʦʤ ʫʧʨʘʚʣʝʥʠʷ. ʎʝʣʴ ʨʘʟʙʠʝʥʠʷ - ʩʜʝʣʘʪʴ ʦʩʥʦʚʥʫʶ ʧʨʦ-
ʛʨʘʤʤʫ ʙʦʣʝʝ ʧʦʥʷʪʥʦʡ ʠ ʦʙʣʝʛʯʠʪʴ ʦʪʣʘʜʢʫ ʚ ʙʫʜʫʱʝʤ.

ʋʧʨʘʚʣʷʝʤʳʡ
ʧʨʦʮʝʩʩ 1

ʋʧʨʘʚʣʷʝʤʳʡ
ʧʨʦʮʝʩʩ 2

ʋʧʨʘʚʣʷʝʤʳʡ
ʧʨʦʮʝʩʩ n

PLC_PRG

ʇʦʩʣʝ
ʨʘʟʜʝʣʝʥʠʷ

ʋʧʨʘʚʣʷʝʤʳʡ
ʧʨʦʮʝʩʩ 1

ʇʦʜʧʨʦʛʨʘʤʤʘ
PRG1

ʋʧʨʘʚʣʷʝʤʳʡ
ʧʨʦʮʝʩʩ 2

ʇʦʜʧʨʦʛʨʘʤʤʘ
PRG2

ʋʧʨʘʚʣʷʝʤʳʡ
ʧʨʦʮʝʩʩ n

ʇʦʜʧʨʦʛʨʘʤʤʘ
PRGn

ɺ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʝ ʨʠʩʫʥʢʘ ʧʦʢʘʟʘʥʳ ʧʦʜʧʨʦʛʨʘʤʤʳ PRG1, PRG2...PRGn, ʢʣʘʩ-
ʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦ ʧʨʦʮʝʩʩʘʤ, ʚ ʣʝʚʦʡ ʧʦʣʦʚʠʥʝ ʨʠʩʫʥʢʘ - ʦʩʥʦʚʥʘʷ ʧʨʦ-
ʛʨʘʤʤʘ PLC_ PRG, PRG1...PRGn ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʦʩʥʦʚ-
ʥʦʡ ʧʨʦʛʨʘʤʤʝ.

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʟʘʧʫʩʢʘ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʧʨʦʛʨʘʤʤ. ʇʝʨʚʳʡ - ʜʦʙʘʚʠʪʴ
ʧʦʜʧʨʦʛʨʘʤʤʳ ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʟʘʜʘʯʠ. ɺʪʦʨʦʡ ʩʧʦʩʦʙ - ʚʳʟʳʚʘʪʴ ʧʦʜʧʨʦ-
ʛʨʘʤʤʳ ʚ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦ-
ʙʦʤ.

2.3.2 ʌʘʡʣʳ ʙʠʙʣʠʦʪʝʢʠ

ʌʘʡʣʳ ʙʠʙʣʠʦʪʝʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ ʧʨʦ-
ʛʨʘʤʤʳ (POU), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʤʥʦʛʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ Codesys. ʇʦʣʴ-
ʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʦʡ ʙʠʙʣʠʦʪʝʢʠ
ʠ ʩʩʳʣʘʪʴʩʷ ʥʘ ʥʝʝ ʚ ʧʨʦʛʨʘʤʤʝ.

ɹʠʙʣʠʦʪʝʯʥʳʡ ʬʘʡʣ - ʵʪʦ ʥʘʙʦʨ ʬʫʥʢʮʠʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʠ ʧʨʦʛʨʘʤʤ,
ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʥʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʪ.ʜ.



29

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʙʠʙʣʠʦʪʝʯʥʳʝ ʬʘʡʣʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʠʩʪʝʤʥʳʝ ʙʠʙʣʠʦ-
ʪʝʯʥʳʝ ʬʘʡʣʳ, ʙʠʙʣʠʦʪʝʯʥʳʝ ʬʘʡʣʳ ʧʨʠʣʦʞʝʥʠʡ ʠ ʙʠʙʣʠʦʪʝʯʥʳʝ ʬʘʡʣʳ,
ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. ʉʨʝʜʠ ʥʠʭ ʩʠʩʪʝʤʥʳʡ ʙʠʙʣʠʦʪʝʯʥʳʡ ʬʘʡʣ - ʵʪʦ
ʬʘʡʣ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ Codesys, ʚʢʣʶʯʘʷ ʧʦʜʜʝʨʞʢʫ ʩʪʨʫʢʪʫʨʳ ʠ ʩʠʥʪʘʢʩʠʩʘ
ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ. ʌʘʡʣ ʙʠʙʣʠʦʪʝʢʠ
ʧʨʠʣʦʞʝʥʠʡ - ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ ʬʘʡʣʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʦʩʥʦʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ,
ʚʢʣʶʯʘʷ ʬʫʥʢʮʠʠ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, ʪʘʡʤʝʨʳ, ʩʯʝʪʯʠʢʠ, ʦʙʥʘʨʫʞʝʥʠʝ ʬʨʦʥʪʘ
ʠ ʪ. ʜ. ʌʘʡʣ ʙʠʙʣʠʦʪʝʢʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, - ʵʪʦ ʩʧʝʮʠʘʣʴʥʦ ʩʦ-
ʟʜʘʥʥʳʡ ʬʘʡʣ ʙʠʙʣʠʦʪʝʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʦʜʫʢʪʦʚ ʨʘʟ-
ʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.

1) ʋʧʨʘʚʣʝʥʠʝ ʙʠʙʣʠʦʪʝʯʥʳʤʠ ʬʘʡʣʘʤʠ

ʄʝʥʝʜʞʝʨ ʙʠʙʣʠʦʪʝʢ ʦʪʦʙʨʘʞʘʝʪ ʚʩʝ ʙʠʙʣʠʦʪʝʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʝʢʫʱʝʤʫ ʧʨʦ-
ʝʢʪʫ. POU, ʪʠʧ ʜʘʥʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʴ-
ʟʦʚʘʪʝʣʴʩʢʠʤʠ POU ʠ ʢʣʘʩʩʘʤ ʜʘʥʥʳʭ. ʄʝʥʝʜʞʝʨ ʙʠʙʣʠʦʪʝʢ ʦʪʢʨʳʚʘʝʪʩʷ ʢʦ-
ʤʘʥʜʦʡ library manager, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʙʠʙʣʠʦʪʝʢʝ
ʩʦʭʨʘʥʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʧʨʦʝʢʪʦʤ.

ɽʩʣʠ ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʬʘʡʣ ʙʠʙʣʠʦʪʝʢʠ ʥʘ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʚʳʟʚʘʪʴ
ʬʘʡʣ ʙʠʙʣʠʦʪʝʢʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʧʦʩʪʘʚʱʠʢʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ ʫʧʨʘʚʣʝʥʠʝʤ ʬʘʡʣʘʤʠ ʙʠʙʣʠʦʪʝʢʠ. ʋʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠ ʙʠʙʣʠʦʪʝʢʠ
ʟʘʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʤʝʥʶ "ʀʥʩʪʨʫʤʝʥʪʳ" > "ʈʝʧʦʟʠʪʦʨʠʡ ʙʠʙʣʠʦ-
ʪʝʢʠ". ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥ ʚʠʜ ʫʧʨʘʚʣʝʥʠʷ ʙʠʙʣʠʦʪʝʯʥʳʤʠ ʬʘʡ-
ʣʘʤʠ.
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ʂʘʪʝʛʦʨʠʠ ʦʪʦʙʨʘʞʘʝʤʳʭ ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʘʡʣʦʚ ʚʢʣʶʯʘʶʪ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʤʤʫ-
ʥʠʢʘʮʠʠ, ʢʦʥʪʨʦʣʣʝʨʳ, ʫʩʪʨʦʡʩʪʚʘ ʠ ʪ. ʜ.

ʇʨʦʮʝʩʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʘʡʣʦʚ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:

(1) ʋʩʪʘʥʦʚʢʘ ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʘʡʣʦʚ.

ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʘʡʣʘ ʙʠʙʣʠʦʪʝʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ "ʋʩʪʘʥʦ-
ʚʠʪʴ" ʝʛʦ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ “ʈʝʧʦʟʠʪʦʨʠʡ ʙʠʙʣʠʦʪʝʢ”. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʙʠʙ-
ʣʠʦʪʝʢʫ ʤʦʞʥʦ ʚʳʟʳʚʘʪʴ ʚ ʧʨʦʝʢʪʝ.

(2) ɺʳʟʦʚ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʬʘʡʣʘ.

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʬʘʡʣʘ ʙʠʙʣʠʦʪʝʢʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʝʛʦ ʯʝʨʝʟ ʤʝʥʝ-
ʜʞʝʨ ʙʠʙʣʠʦʪʝʢ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʦʙʨʘʱʝʥʠʝ ʧʨʦʝʢʪʘ ʢ ʬʘʡʣʫ ʙʠʙʣʠʦ-
ʪʝʢʠ.

2) ʉʚʦʡʩʪʚʘ ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʘʡʣʦʚ

ɹʠʙʣʠʦʪʝʯʥʳʡ ʬʘʡʣ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦ-
ʩʪʫʧʘ.

(1) ʋʥʠʢʘʣʴʥʦʩʪʴ ʜʦʩʪʫʧʘ.

ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʤʦʜʫʣʝʡ ʠʣʠ ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʨʦʝʢʪʝ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ
ʠʤʝʥʘ, ʧʫʪʠ ʜʦʩʪʫʧʘ ʢ ʧʝʨʝʤʝʥʥʳʤ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʠʤʝʥʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ
ʨʘʟʥʳʤʠ (ʪʦ ʝʩʪʴ "ʫʥʠʢʘʣʴʥʳʡ ʜʦʩʪʫʧ"), ʠʥʘʯʝ ʚʦʟʥʠʢʥʫʪ ʦʰʠʙʢʠ ʢʦʤʧʠʣʷʮʠʠ.
ʕʪʦ ʧʨʘʚʠʣʦ ʦʪʥʦʩʠʪʩʷ ʢ ʣʦʢʘʣʴʥʳʤ ʧʨʦʝʢʪʘʤ, ʙʠʙʣʠʦʪʝʢʘʤ, ʘ ʪʘʢʞʝ ʢ ʤʦʜʫ-
ʣʷʤ ʠʣʠ ʧʝʨʝʤʝʥʥʳʤ ʚ ʙʠʙʣʠʦʪʝʢʘʭ, ʥʘ ʢʦʪʦʨʳʝ ʩʩʳʣʘʶʪʩʷ ʜʨʫʛʠʝ ʙʠʙʣʠʦ-
ʪʝʢʠ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʜʦʙʠʪʴʩʷ ʫʥʠʢʘʣʴʥʦʛʦ ʜʦʩʪʫʧʘ, ʜʦʙʘʚʠʚ ʧʨʦʩʪʨʘʥ-
ʩʪʚʦ ʠʤʝʥ (namespace) ʧʝʨʝʜ ʠʤʝʥʝʤ ʤʦʜʫʣʷ ʠʣʠ ʧʝʨʝʤʝʥʥʦʡ.

(2) ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʦʩʪʫʧʘ.

Codesys ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʶ ʰʠʬʨʦʚʘʥʠʷ ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʘʡʣʦʚ ʜʣʷ
ʟʘʱʠʪʳ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʬʘʡʣʦʚ ʙʠʙʣʠʦʪʝʢ ʨʘʟʨʘʙʦʪʯʠʢʘ. ɼʦʙʘʚʠʚ ʠʥʬʦʨʤʘ-
ʮʠʶ ʦ ʧʨʘʚʘʭ ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʫ ʙʠʙʣʠʦʪʝʢʠ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʝʢʪʘ ʠ ʩʦʭʨʘʥʠʚ
ʝʛʦ ʢʘʢ "ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʬʫʥʢʮʠʡ", ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ
ʚʦʡʪʠ ʚ ʩʠʩʪʝʤʫ ʩ ʧʘʨʦʣʝʤ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʬʘʡʣ ʙʠʙʣʠʦʪʝʢʠ ʚ ʩʣʝʜʫʶʱʠʡ
ʨʘʟ. ɽʩʣʠ ʧʘʨʦʣʴ ʥʝʚʝʨʝʥ, ʬʘʡʣ ʙʠʙʣʠʦʪʝʢʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʠ
ʦʪʢʨʳʪ, ʠ ʩʨʘʙʘʪʳʚʘʝʪ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ.
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2.3.3 ʇʫʪʴ ʜʦʩʪʫʧʘ

ʇʫʪʴ ʜʦʩʪʫʧʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʝʨʝʤʝʥ-
ʥʳʭ ʧʨʷʤʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʚʚʦʜʘ/ʚʳʚʦʜʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʠ ʣʦʢʘʣʴ-
ʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʇʫʪʴ ʜʦʩʪʫʧʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʤʝʥ
ʜʘʥʥʳʤʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ. ʂʦ ʤʥʦʛʠʤ ʧʝʨʝ-
ʤʝʥʥʳʤ ʩ ʟʘʜʘʥʥʳʤʠ ʠʤʝʥʘʤʠ ʚ ʢʘʞʜʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ
ʯʝʨʝʟ ʜʨʫʛʠʝ ʫʜʘʣʝʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ.

ʌʫʥʢʮʠʷ ʧʫʪʠ ʜʦʩʪʫʧʘ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ Codesys. ʇʦʣʴʟʦʚʘʪʝʣʷʤ ʥʝ ʥʫʞʥʦ
ʫʧʨʘʚʣʷʪʴ ʝʶ. ɺʩʝ ʦʧʝʨʘʮʠʠ ʜʦʩʪʫʧʘ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʬʦʥʦ-
ʚʦʤ ʨʝʞʠʤʝ Codesys.
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2.4 POU

ɽʜʠʥʠʮʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ (POU) - ʵʪʦ ʥʘʠʤʝʥʴʰʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʝʜʠʥʠʮʘ
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʦʙʣʘʩʪʠ ʦʙʲʷʚʣʝʥʠʷ ʠ ʧʨʦ-
ʛʨʘʤʤʳ. POU ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʬʫʥʢʮʠʠ (FUN), ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ (FB) ʠ
ʧʨʦʛʨʘʤʤʳ (PRG).

ʑʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ "ʇʨʠʣʦʞʝʥʠʝ"(Application), ʥʘʞʤʠʪʝ "ɼʦʙʘʚʠʪʴ
ʦʙʲʝʢʪ..." --- "POU", ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʷʚʠʪʩʷ ʨʠʩʫʥʦʢ ʥʠʞʝ. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ
ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʜʦʙʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ
ʠʣʠ ʬʫʥʢʮʠʡ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚ ʚʳ-
ʧʘʜʘʶʱʝʤ ʤʝʥʶ. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʪ-
ʨʠʙʫʪʳ ʚ ʩʢʦʙʢʘʭ POU ʚ ʜʝʨʝʚʝ ʫʩʪʨʦʡʩʪʚ ʧʨʦʝʢʪʘ ʩʣʝʚʘ. FB - ʵʪʦ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʡ ʙʣʦʢ, FUN - ʬʫʥʢʮʠʷ, ʘ PRG - ʧʨʦʛʨʘʤʤʘ.

POU ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:

¶ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʦ-
ʟʜʘʥʘ ʜʣʷ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ.

¶ ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʤʦʞʥʦ ʪʝʩʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ
¶ POU ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʬʫʥʢʮʠʶ ʧʦʠʩʢʘ ʚ ʛʣʦʙʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʝ
¶ POU ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʢʨʘʪʥʦ, ʧʨʠʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʥʝ ʦʛʨʘʥʠʯʝʥʦ
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2.4.1 ʉʪʨʫʢʪʫʨʘ POU

ʇʦʣʥʳʡ POU ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: ʊʠʧ ʠ ʠʤʝʥʦʚʘʥʠʝ POU, ʯʘʩʪʴ ʦʙʲʷʚʣʝʥʠʷ
ʧʝʨʝʤʝʥʥʳʭ ʠ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ (ʪʝʣʦ POU). ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʳʛʣʷʜʠʪ ʩʣʝ-
ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:

ʀʤʷ ʧʨʦʛʨʘʤʤʳ ʀʤʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ
ʙʣʦʢʘ ʀʤʷ ʬʫʥʢʮʠʠ

ʇʝʨʝʤʝʥʥʳʝ
ʠʥʪʝʨʬʝʡʩʘ
ʃʦʢʘʣʴʥʳʝ
ʧʝʨʝʤʝʥʥʳʝ

ʀʥʩʪʨʫʢʮʠʠ (ʊʝʣʦ
POU )

ʆʙʣʘʩʪʴ
ʦʧʨʝʜʝʣʝʥʠʷ

ʆʙʣʘʩʪʴ
ʧʨʦʛʨʘʤʤʳ

ʌʣʘʛ ʦʢʦʥʯʘʥʠʷ
ʧʨʦʛʨʘʤʤʳ

ʌʣʘʛ ʦʢʦʥʯʘʥʠʷ
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ

ʌʣʘʛ ʦʢʦʥʯʘʥʠʷ
ʬʫʥʢʮʠʠ

ʅʘ ʨʠʩʫʥʢʝ ʚʳʰʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʬʫʥʢʮʠʡ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʦ-
ʛʨʘʤʤʫ (PRG) ʩʣʝʚʘ, ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ (FB) ʠ ʬʫʥʢʮʠʶ
(FUN) ʩʧʨʘʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʩʪʨʫʢʪʫʨʝ ʢʘʞʜʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝ-
ʣʝʥʘ ʥʘ ʯʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ.

ɺʩʝ ʧʝʨʝʤʝʥʥʳʝ, ʦʙʲʷʚʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʠʩʧʦʣʴʟʫʶʪʩʷ
POU. ʀʥʪʝʨʬʝʡʩʥʳʝ ʠ ʣʦʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʚʣʝʥʳ ʚ ʦʙʲʷʚ-
ʣʝʥʠʠ ʧʝʨʝʤʝʥʥʳʭ.

1) ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʢʘʟʘʥʠʷ ʠʤʝʥʠ, ʪʠʧʘ ʠ
ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ.

ʈʝʜʘʢʪʦʨ ʧʝʨʝʤʝʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʲʷʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠ ʪʠʧʦʚ ʜʘʥ-
ʥʳʭ POU. ɺʩʝ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ POU, ʦʙʲʷʚʣʷʶʪʩʷ
ʚ ʯʘʩʪʠ ʦʙʲʷʚʣʝʥʠʷ POU, ʚʢʣʶʯʘʷ ʚʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʚʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥ-
ʥʳʝ, ʚʭʦʜʥʳʝ / ʚʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʣʦʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʜʦʙʘʚʣʝʥʥʳʝ
ʧʝʨʝʤʝʥʥʳʝ ʠ ʢʦʥʩʪʘʥʪʳ. ʌʦʨʤʘʪ ʦʩʥʦʚʘʥ ʥʘ ʩʪʘʥʜʘʨʪʝ IEC61131-3. ʆʙʲʷʚʣʝ-
ʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʬʦʨʤʘʪ:

<ʠʜʝʥʪʠʬʠʢʘʪʦʨ>{AT<Address>}: <ʪʠʧ ʜʘʥʥʳʭ>{: =<ʠʥʠʮʠʘʣʠʟʘʮʠʷ >}:

ʏʘʩʪʴ {} ʷʚʣʷʝʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʦʡ.
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2) ʆʙʣʘʩʪʴ ʧʨʦʛʨʘʤʤʳ

ʆʙʣʘʩʪʴ ʧʨʦʛʨʘʤʤʳ Codesys ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʘ ʪʝʢʩʪʦʚʳʭ ʷʟʳʢʘ: ʩʧʠʩʦʢ ʠʥ-
ʩʪʨʫʢʮʠʡ (IL) ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ (ST). ʏʝʪʳʨʝ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʘ: ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ (FBD), ʣʝʩʪʥʠʯʥʘʷ ʜʠʘʛʨʘʤʤʘ (LD), ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ
ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ (SFC) ʠ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ
(SFC). ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʷʟʳʢʦʚ ʜʣʷ ʧʨʦʛʨʘʤʤʠ-
ʨʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʦʢʘʟʘʥ ʠʥʪʝʨʬʝʡʩ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢ-
ʪʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʣʝʩʪʥʠʯʥʳʭ ʜʠʘʛʨʘʤʤ
(LD).

2.4.2 ʌʫʥʢʮʠʷ

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʷʟʳʢʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʇʃʂ ʬʫʥʢʮʠʷ (FUN) ʪʘʢʞʝ ʦʧʨʝʜʝ-
ʣʷʝʪʩʷ ʢʘʢ ʝʜʠʥʠʮʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ POU. ʌʫʥʢʮʠʷ — ʵʪʦ ʝʜʠʥʠʮʘ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʩʚʦʝʥʳ ʧʘʨʘʤʝʪʨʳ, ʥʦ ʫ ʢʦʪʦʨʦʡ ʥʝʪ
ʩʪʘʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ. ʊʦ ʝʩʪʴ ʧʨʠ ʚʳʟʦʚʝ ʬʫʥʢʮʠʠ ʩ ʦʜʥʠʤʠ ʠ ʪʝʤʠ ʞʝ ʚʭʦʜ-
ʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʬʫʥʢʮʠʷ ʚʩʝʛʜʘ ʚʦʟʚʨʘʱʘʝʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ ʚ ʚʠʜʝ
ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ (ʚʦʟʚʨʘʱʘʝʤʦʝ ʟʥʘʯʝʥʠʝ).

ʌʫʥʢʮʠʷ (FUN) — ʵʪʦ ʙʘʟʦʚʘʷ ʝʜʠʥʠʮʘ ʘʣʛʦʨʠʪʤʘ, ʥʝ ʠʤʝʶʱʘʷ ʚʥʫʪʨʝʥʥʝʡ ʧʘ-
ʤʷʪʠ (ʙʝʟ ʚʳʜʝʣʝʥʠʷ ʧʘʤʷʪʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʠ ʦʜʠ-
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ʥʘʢʦʚʳʭ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʚʳʟʳʚʘʝʤʘʷ ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʧʦʣʫʯʠʪʴ ʪʦʪ ʞʝ ʨʝ-
ʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ. ʊʠʧʠʯʥʳʤʠ ʪʠʧʘʤʠ ʬʫʥʢʮʠʡ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʤʘʪʠ-
ʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʥʘʧʨʠʤʝʨ sin (x), sqrt (x) ʠ ʪ.ʜ.

ʌʫʥʢʮʠʷ — ʵʪʦ ʙʘʟʦʚʘʷ ʝʜʠʥʠʮʘ ʘʣʛʦʨʠʪʤʘ, ʠʤʝʶʱʘʷ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʫ ʚʭʦʜ-
ʥʫʶ ʧʝʨʝʤʝʥʥʫʶ, ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʠ ʚʦʟʚʨʘʱʘʶʱʘʷ
ʪʦʣʴʢʦ ʦʜʥʦ ʟʥʘʯʝʥʠʝ. ʉʪʘʥʜʘʨʪʥʳʝ ʬʫʥʢʮʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʙʠʙʣʠʦ-
ʪʝʢʝ Codesys. ʌʫʥʢʮʠʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʬʫʥʢʮʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʠ ʧʨʦ-
ʛʨʘʤʤʳ.

1) ʆʙʲʷʚʣʝʥʠʝ ʬʫʥʢʮʠʡ

(1) ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʬʫʥʢʮʠʡ

ɺʥʫʪʨʝʥʥʷʷ ʣʦʛʠʯʝʩʢʘʷ ʯʘʩʪʴ ʬʫʥʢʮʠʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ ʠʟ h ʝʩʪʠ ̫ ʟʳ-
ʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʤʷ ʬʫʥʢʮʠʠ — ʵʪʦ ʚʦʟʚʨʘʱʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ,
ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʢʘʢ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ
ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ:

(2) ʆʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʚ ʬʫʥʢʮʠʷʭ

ʇʨʠ ʥʘʩʪʨʦʡʢʝ ʬʫʥʢʮʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶ-
ʱʠʝ ʤʦʤʝʥʪʳ:

¶ ʌʫʥʢʮʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʤʥʦʛʦ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʥʦ ʪʦʣʴʢʦ ʦʜʥʦ ʚʦʟʚʨʘ-
ʱʘʝʤʦʝ ʟʥʘʯʝʥʠʝ (ʚʳʭʦʜʥʘʷ ʧʝʨʝʤʝʥʥʘʷ). ʆʜʥʘʢʦ ʥʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʪʠʧ
ʜʘʥʥʳʭ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘ-
ʯʝʥʠʷ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʩʪʨʫʢʪʫʨʘ.

¶ ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʬʫʥʢʮʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʭʨʘʥʠʪʴ ʟʥʘ-
ʯʝʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʯʝʤ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦ-
ʢʦʚ.

¶ ʌʫʥʢʮʠʷ ʥʝ ʠʤʝʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʤʷʪʠ.
¶ ʌʫʥʢʮʠʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʪʦʣʴʢʦ ʬʫʥʢʮʠʠ, ʥʦ ʥʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ.
¶ ɸʨʛʫʤʝʥʪ, ʟʘʜʘʥʥʳʡ ʚ VAR_INPUT, ʤʦʞʝʪ ʙʳʪʴ ʧʫʩʪʳʤ, ʢʦʥʩʪʘʥʪʦʡ, ʧʝʨʝ-
ʤʝʥʥʦʡ ʠʣʠ ʚʳʟʦʚʦʤ ʬʫʥʢʮʠʠ. ʇʨʠ ʚʳʟʦʚʝ ʬʫʥʢʮʠʠ ʚ ʢʘʯʝʩʪʚʝ
ʬʘʢʪʠʯʝʩʢʦʛʦ ʘʨʛʫʤʝʥʪʘ ʚʳʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ.
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2) ʉʪʘʥʜʘʨʪʥʳʝ ʬʫʥʢʮʠʠ

Codesys ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʩʝ ʩʪʘʥʜʘʨʪʥʳʝ ʬʫʥʢʮʠʠ IEC ʢʣʘʩʩʘ 8. ʂʨʦʤʝ ʪʦʛʦ,
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ, ʥʝ ʫʢʘʟʘʥʥʳʝ ʚ ʩʪʘʥʜʘʨʪʘʭ IEC:
ANDN, ORN, XORN, INDEXOF, SIZEOF, ADR, BITADR ʠ ʜʨ. Codesys ʧʦʜʜʝʨʞʠ-
ʚʘʝʪ ʩʣʝʜʫʶʱʠʝ 11 ʪʠʧʦʚ ʬʫʥʢʮʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʢʦʥʢʨʝʪʥʳʭ
ʬʫʥʢʮʠʡ ʙʫʜʝʪ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʛʣʘʚʝ 6.

3) ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ

(1) ʉʚʦʡʩʪʚʦ ʧʝʨʝʛʨʫʟʢʠ

ʌʫʥʢʮʠʷ, ʚʭʦʜ ʢʦʪʦʨʦʡ ʦʧʠʩʳʚʘʝʪʩʷ ʦʙʱʠʤ ʪʠʧʦʤ ʜʘʥʥʳʭ, ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʝʛʨʫ-
ʞʝʥʥʦʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʭʦʜ ʵʪʦʡ ʬʫʥʢʮʠʠ ʥʝ ʦʛʨʘʥʠʯʝʥ ʦʜʥʠʤ ʪʠʧʦʤ ʜʘʥ-
ʥʳʭ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ. ɺʩʝ ʩʪʘʥʜʘʨʪʥʳʝ
ʬʫʥʢʮʠʠ Codesys ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʧʝʨʝʛʨʫʟʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ
ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʜʘʥʥʳʭ. ɽʩʣʠ ʬʫʥʢʮʠʷ ʧʨʠʤʝʥʠʤʘ ʪʦʣʴʢʦ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ
ʪʠʧʫ ʜʘʥʥʳʭ, ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʲʷʚʣʝʥʦ ʚ ʠʤʝʥʠ ʬʫʥʢʮʠʠ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ
ʩʪʨʦʛʦʡ ʪʠʧʠʟʘʮʠʝʡ ʬʫʥʢʮʠʠ.

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʇʃʂ ʨʘʩʧʦʟʥʘʝʪ INT, DINT ʠ SINT, ʦʥ ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʢʮʠʶ
ʧʝʨʝʛʨʫʟʢʠ ADD ʜʣʷ ʦʙʱʝʛʦ ʪʠʧʘ ʜʘʥʥʳʭ ANY_INT (ʚʢʣʶʯʘʷ BYTE, WORD,
DWORD, SINT, USINT, REAL ʠ ʪ.ʜ.). ʅʘʧʨʠʤʝʨ, ADD_INT - ʵʪʦ ʬʫʥʢʮʠʷ ʩʣʦʞʝʥʠʷ
INT, ʦʛʨʘʥʠʯʝʥʥʘʷ ʪʠʧʘʤʠ ʜʘʥʥʳʭ. ʕʪʦ ʪʠʧʠʟʠʨʦʚʘʥʥʘʷ ʬʫʥʢʮʠʷ. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʬʫʥʢʮʠʷ ʧʝʨʝʛʨʫʟʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ. ʆʧʠʩʘʥʠʝ ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʬʫʥʢʮʠʡ
ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ:

ADD_INT
INT

INT
INT

ADD_DINT
DINT

DINT
DINT

ADD_SINT
SINT

SINT
SINT

ADD
ANY_INT

ANY_INT
ANY_INT

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʠʨʘʝʪ
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʠʧ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʪʠʧ ʜʘʥʥʳʭ ʚʳʟʳʚʘʝʤʦʛʦ ʘʨʛʫ-
ʤʝʥʪʘ ADD - DINT, ʩʠʩʪʝʤʘ ʚʳʟʦʚʝʪ ʩʪʘʥʜʘʨʪʥʳʝ ʬʫʥʢʮʠʠ ADD_DINT.
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(2) ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ

ʉʚʦʡʩʪʚʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʬʫʥʢʮʠʠ ʤʦʞʝʪ
ʙʳʪʴ ʫʚʝʣʠʯʝʥʦ, ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʰʠʨʷʝʤʳʤ ʩʚʦʡʩʪʚʦʤ ʬʫʥʢʮʠʠ. ʅʘʧʨʠʤʝʨ,
ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʫ ʬʫʥʢʮʠʠ ADD ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ ʜʚʫʭ. ʆʥʘ ʤʦʞʝʪ ʨʝʘ-
ʣʠʟʦʚʘʪʴ ʩʣʦʞʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ,
ʯʪʦ ʬʫʥʢʮʠʷ add ʦʙʣʘʜʘʝʪ ʨʘʩʰʠʨʷʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʝ ʚʩʝ ʩʪʘʥʜʘʨʪʥʳʝ
ʬʫʥʢʮʠʠ ʦʙʣʘʜʘʶʪ ʨʘʩʰʠʨʷʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʝʜʝʣ ʨʘʩʰʠʨʝʥʠʷ ʵʪʦʡ ʬʫʥʢ-
ʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʇʃʂ, ʧʨʝʜʝʣʘ ʚʳʩʦʪʳ ʧʦʣʷ ʚ
ʛʨʘʬʠʯʝʩʢʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʣʠ ʧʨʝʜʝʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʘʤʦʡ ʬʫʥʢ-
ʮʠʠ. ʅʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʷ DIV ʠʤʝʝʪ ʵʪʦʪ ʘʪʨʠʙʫʪ. ʌʫʥʢʮʠʠ ʩ ʨʘʩʰʠʨʷʝʤʳʤʠ
ʩʚʦʡʩʪʚʘʤʠ ʤʦʛʫʪ ʫʧʨʦʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ ʠ ʩʦʢʨʘʪʠʪʴ ʪʨʝʙʫʝʤʳʡ ʦʙʲʝʤ ʧʘʤʷʪʠ.
ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʥʝʢʦʪʦʨʳʭ ʬʫʥʢʮʠʡ ʩ ʨʘʩʰʠʨʷʝʤʳʤʠ
ʩʚʦʡʩʪʚʘʤʠ.

(3) EN ʠ ENO

ʕʪʦʪ ʘʪʨʠʙʫʪ ʜʝʡʩʪʚʠʪʝʣʝʥ ʪʦʣʴʢʦ ʚ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʣʝʩʪʥʠʯʥʳʭ ʠ
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢ-ʩʭʝʤ. EN ʠ ENO - ʵʪʦ ʨʘʟʨʝʰʝʥʠʝ ʚʭʦʜʘ ʠ ʨʘʟʨʝʰʝʥʠʝ
ʚʳʭʦʜʘ ʬʫʥʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʩʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʠʣʠ ʚʳʢʣʶʯʘʪʴ
ʵʪʦ ʩʚʦʡʩʪʚʦ.

ʇʨʠʥʮʠʧʳ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʝʰʘʶʱʝʛʦ ʚʭʦʜʘ ʠ ʨʘʟʨʝʰʘʶʱʝʛʦ ʚʳʭʦʜʘ ʩʣʝʜʫʶ-
ʱʠʝ:

¶ ɽʩʣʠ ʧʨʠ ʚʳʟʦʚʝ ʚʭʦʜʥʦʡ ʬʫʥʢʮʠʠ ʟʥʘʯʝʥʠʝ EN ʨʘʚʥʦ false, ʪʦ ʦʧʝʨʘʮʠʷ,
ʟʘʜʘʥʥʘʷ ʪʝʣʦʤ ʬʫʥʢʮʠʠ, ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʧʨʦʛʨʘʤʤʦʡ, ʘ ʟʥʘʯʝʥʠʝ ENO
ʨʘʚʥʦ false.

¶ ɽʩʣʠ ʟʥʘʯʝʥʠʝ EN ʨʘʚʥʦ true, ʬʫʥʢʮʠʷ ʚʳʟʳʚʘʝʪʩʷ, ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ,
ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʝʣʦʤ ʬʫʥʢʮʠʠ, ʠ ʟʥʘʯʝʥʠʝ ENO ʨʘʚʥʦ true.

¶ ɸʪʨʠʙʫʪʳ EN ʠ ENO - ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʪʨʠʙʫʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ
ʚʢʣʶʯʝʥʳ ʠʣʠ ʚʳʢʣʶʯʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ.
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ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʬʫʥʢʮʠʷ ADD ʩ EN/ENO ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʦʙʳʯʥʦʡ ʬʫʥʢ-
ʮʠʝʡ ADD.

2.4.3 ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ — ʵʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʙʣʦʢʦʚ,
ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ, ʚ ʦʙʱʠʡ ʢʦʤʧʦʥʝʥʪ. ʆʥ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴʩʷ
ʣʶʙʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʥʦʛʦʢʨʘʪʥʦ,
ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ, ʥʦ ʠ ʫʤʝʥʴʰʘʝʪ
ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʢʘʯʝʩʪʚʦ ʧʨʦ-
ʛʨʘʤʤʳ.

ɹʣʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ
ʟʥʘʯʝʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʩʦ-
ʭʨʘʥʷʝʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʤʝʥʥʳʝ, ʠ ʮʝʣʝʚʘʷ ʩʠ-
ʩʪʝʤʘ ʠʩʧʦʣʥʝʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ ʜʦʣʞʥʘ ʚʳʜʝʣʠʪʴ ʧʘʤʷʪʴ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝ-
ʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʛʦ
ʩʦʙʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ.

ʃʦʛʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʙʩʪʚʝʥʥʫʶ
ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ ʠ
ʪʦʛʦ ʞʝ ʧʘʨʘʤʝʪʨʘ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʤʝʥʥʳʝ ʩʦ-
ʩʪʦʷʥʠʷ, ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ. ɺ
ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʝ-
ʩʢʦʣʴʢʦ ʚʠʜʦʚ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ PID ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚ ʟʘʤʢʥʫʪʦʤ ʢʦʥʪʫʨʝ, ʘ ʜʨʫʛʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ
ʙʣʦʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʯʝʪʯʠʢʦʚ, ʥʘʢʣʦʥʦʚ, ʬʠʣʴʪʨʦʚ ʠ ʪ.ʜ.

1) ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʦʙʲʷʚʣʝʥʠʝ
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ

(1) ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ

ʂʘʢ ʠ ʬʫʥʢʮʠʠ, ʚʥʫʪʨʝʥʥʷʷ ʣʦʛʠʯʝʩʢʘʷ ʯʘʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʤʦʞʝʪ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ ʠʟ ʰʝʩʪʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʤʷ ʬʫʥʢʮʠʠ - ʵʪʦ ʚʦʟ-
ʚʨʘʱʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʢʘʢ ʚʳʭʦʜʥʦʝ
ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ.
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ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʳʨʘʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ.

(2) ʆʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʘʭ

ʆʙʲʷʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʘʭ ʘʥʘʣʦʛʠʯʥʳ ʦʙʲʷʚʣʝʥʠʷʤ ʚ
ʬʫʥʢʮʠʷʭ. ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʪʝʢʩʪʘ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʤʦ-
ʤʝʥʪʳ:

¶ ɺʥʫʪʨʝʥʥʠʝ ʠ ʚʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʤʦʛʫʪ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴ ʘʪʨʠʙʫʪ RETAIN, ʯʪʦʙʳ ʫʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʝʤʝʥʥʘʷ ʠʤʝʝʪ ʬʫʥʢʮʠʶ
ʫʜʝʨʞʘʥʠʷ ʟʥʘʯʝʥʠʷ. ɺʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʚʣʝʥʳ ʩʦ ʩʚʦʡ-
ʩʪʚʘʤʠ retain ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʚʳʟʦʚʘ.

¶ ʇʨʠʩʚʘʠʚʘʪʴ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʤ ʧʝʨʝʤʝʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ
ʦʙʳʯʥʦ ʥʝ ʨʘʟʨʝʰʘʝʪʩʷ. ʊʦʣʴʢʦ ʝʩʣʠ ʚʭʦʜ ʷʚʣʷʝʪʩʷ ʚʳʟʳʚʘʶʱʝʡ ʯʘʩʪʴʶ
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ, ʨʘʟʨʝʰʘʝʪʩʷ ʧʨʠʩʚʘʠʚʘʪʴ ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʡ ʧʝʨʝ-
ʤʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ.

¶ ʇʦʩʢʦʣʴʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʬʫʥʢʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʝ ʙʣʦʢʠ, ʚʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʚʳʟʳʚʘʪʴ ɻ ʢʟʝʤʧʣʷʨʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ
ʢʘʢ ʧʝʨʝʤʝʥʥʳʝ ʵʢʟʝʤʧʣʷʨʦʚ ʜʨʫʛʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ. ʅʘʧʨʠʤʝʨ,
DB_ FF(S1:=DB_ON.Q, R:=DB_OFF.Q).

¶ ɺʭʦʜʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʥʝ ʥʘʟʥʘʯʘʶʪʩʷ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʩʦʭʨʘʥʝʥʠʝ
ʠʭ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ.

¶ ʏʪʦʙʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʥʝ ʟʘʚʠʩʝʣ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʜʨʝʩʥʳʝ ʧʝʨʝ-
ʤʝʥʥʳʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʘʜʨʝʩʘʤʠ (ʥʘʧʨʠʤʝʨ, %IX1.1, %QD12) ʥʝ ʨʘʟʨʝ-
ʰʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʣʦʢʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʦʙʲʷʚʣʝʥʠʠ ʧʝ-
ʨʝʤʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ, ʥʦ ʠʤ ʤʦʞʥʦ ʧʨʠʩʚʘʠʚʘʪʴ ʟʥʘʯʝʥʠʷ ʧʨʠ
ʚʳʟʦʚʝ.

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ VAR_INPUT ʠ VAR_OUTPUT ʤʦʞʝʪ ʟʘʥʷʪʴ ʤʥʦʛʦ ʧʘʤʷʪʠ.
ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʤʦʞʥʦ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ VAR_IN_OUT, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʟʘʥʠʤʘʝʤʳʡ ʦʙʲʝʤ
ʧʘʤʷʪʠ.
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2) ʉʪʘʥʜʘʨʪʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ

ɺ ʩʪʘʥʜʘʨʪʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʚʢʣʶʯʝʥʳ ʜʝʪʝʢʪʦʨ ʬʨʦʥʪʘ, ʪʘʡʤʝʨʳ ʠ ʜʨʫʛʠʝ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ.

3) ɸʪʨʠʙʫʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ

(1) ʀʥʩʪʘʥʮʠʷ

ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ IEC61131-3, ʪʠʧ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ — ʵʪʦ ʦʧʨʝʜʝʣʝ-
ʥʠʝ ʪʠʧʘ ʘʙʩʪʨʘʢʪʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɽʩʣʠ ʦʥ ʥʝ ʦʧʨʝʜʝʣʝʥ ʠ ʥʝ ʠʥʩʪʘʥʮʠʨʦʚʘʥ, ʦʥ
ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʠ ʚʳʧʦʣʥʝʥ ʧʨʦʛʨʘʤʤʦʡ. ʇʦʵʪʦʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ
ʜʦʣʞʥʳ ʙʳʪʴ ʠʥʩʪʘʥʮʠʨʦʚʘʥʳ ʜʦ ʪʦʛʦ, ʢʘʢ ʠʭ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ.

ʀʥʩʪʘʥʮʠʨʦʚʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ — ʵʪʦ ʥʝʟʘʚʠʩʠʤʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʧʝ-
ʨʝʤʝʥʥʘʷ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʜʘʥʥʳʤʠ, ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢ-
ʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʣʦʛʠʢʦʡ ʠ ʧʦʣʥʦʩʪʴʶ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʘ. ʊʘ-
ʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʳʜʫʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʙʩʪʨʘʢʪʥʦʛʦ ʪʠʧʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ
ʜʘʥʥʳʝ.

(2) ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ

Codesys ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʧʦʵʪʦʤʫ
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʪʘʢʞʝ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ "ʜʦʯʝʨʥʠʝ" ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ
ʙʣʦʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, "ʜʦʯʝʨʥʠʡ" ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʦʙʣʘʜʘʝʪ ʘʪʨʠʙʫʪʘʤʠ
"ʨʦʜʠʪʝʣʴʩʢʦʛʦ" ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʠ ʤʦʞʝʪ ʠʤʝʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʠʟʫʘʣʴʥʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ "ʜʦʯʝʨʥʠʡ" ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ "ʨʦʜʠʪʝʣʴʩʢʦʛʦ" ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ
ʙʣʦʢʘ. ʇʦʵʪʦʤʫ ʤʳ ʥʘʟʳʚʘʝʤ ʵʪʦ "ʨʘʩʰʠʨʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ".

ɼʦʙʘʚʴʪʝ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ "extends" ʧʨʠ ʦʙʲʷʚʣʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ,
ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʰʠʨʝʥʥʫʶ ʬʫʥʢʮʠʶ. ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʨʘʩʰʠʨʠʪʴ ʬʫʥʢ-
ʮʠʶ, ʚʳʙʨʘʚ ʦʧʮʠʶ "extends" ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʚ ʜʠʘʣʦ-
ʛʦʚʦʤ ʦʢʥʝ "ɼʦʙʘʚʠʪʴ ʦʙʲʝʢʪ".

(3) EN ʠ ENO

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʠʤʝʶʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʘʪʨʠʙʫʪʳ EN ʠ ENO, ʢʦʪʦʨʳʝ
ʘʥʘʣʦʛʠʯʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʶ EN ʠ ENO ʚ ʬʫʥʢʮʠʷʭ.
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(4) ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʙʣʦʢʘʤʠ

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʯʝʚʠʜʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ ʠ
ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʙʣʦʢʘʤʠ ʩʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʫʶ ʪʘʙʣʠʮʫ:

ʌʫʥʢʮʠʷ (FUN) ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ (FB)

ʇʘʤʷʪʴ
ʨʘʩʧʨʝʜʝʣʝʥʠʝ

ʅʝ ʫʢʘʟʘʥ ʘʜʨʝʩ ʚʳʜʝʣʝʥʠʷ ʧʘ-
ʤʷʪʠ

ɺʩʝ ʜʘʥʥʳʝ, ʚʳʜʝʣʝʥʥʳʝ ʧʦ ʘʜ-
ʨʝʩʫ ʧʘʤʷʪʠ

ɺʭʦʜʥʳʝ/ʚʳʭʦʜʥʳʝ
ʧʝʨʝʤʝʥʥʳʝ

ɼʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʚʳʭʦʜ-
ʥʘʷ ʧʝʨʝʤʝʥʥʘʷ

ʅʝʩʢʦʣʴʢʦ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥ-
ʥʳʭ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚʳʭʦʜʥʳʭ
ʧʝʨʝʤʝʥʥʳʭ

ɿʚʦʥʦʢ ʥʘ
ʦʪʥʦʰʝʥʠʷ

ʌʫʥʢʮʠʠ ʤʦʞʥʦ ʚʳʟʳʚʘʪʴ, ʥʦ
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʚʳʟʳ-
ʚʘʪʴ ʥʝʣʴʟʷ

ɺʳʟʳʚʘʝʤʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ
ʙʣʦʢ ʠʣʠ ʬʫʥʢʮʠʷ

2.4.4 ʇʨʦʛʨʘʤʤʘ

ʇʨʦʛʨʘʤʤʘ - ʵʪʦ ʦʩʥʦʚʥʦʝ ʷʜʨʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ. ʇʨʦʛʨʘʤʤʘ ʦʙʣʘʜʘʝʪ
ʥʘʠʙʦʣʴʰʠʤ ʧʨʘʚʦʤ ʚʳʟʦʚʘ ʠ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʠ ʬʫʥʢ-
ʮʠʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʥʘ ʜʝʣʠʪʩʷ ʥʘ ʦʩʥʦʚʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠ ʧʦʜʧʨʦʛʨʘʤʤʫ. ɺ
ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʦʥʘ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʥʬʠʛʫʨʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʥ-
ʬʠʛʫʨʘʮʠʶ ʟʘʜʘʯʠ, ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʮʝʣʝʚʳʭ ʥʘʩʪʨʦʡʢʘʭ.

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʧʨʦʛʨʘʤʤʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʙʱʠʝ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʛʣʦ-
ʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʩ ʩʦʧʦʩʪʘʚʣʝʥʥʳʤ ʘʧʧʘʨʘʪʥʳʤ ʘʜʨʝʩʦʤ ʠ ʣʦʢʘʣʴʥʳʝ ʧʝ-
ʨʝʤʝʥʥʳʝ. ʇʨʠʢʣʘʜʥʘʷ ʣʦʛʠʢʘ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʟʦʚʦʚ ʤʝʞʜʫ
ʧʨʦʛʨʘʤʤʘʤʠ.

1) ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʜʝʢʣʘʨʠʨʦʚʘʥʠʝ
ʧʨʦʛʨʘʤʤʳ

ʇʨʦʛʨʘʤʤʘ ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤ ʚʳʨʘʞʝʥʠʝʤ, ʘ ʣʦʛʠʯʝʩʢʘʷ
ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ ʠʟ ʰʝʩʪʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-
ʥʠʷ.
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2) ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ

(1) ʇʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʘʜʨʝʩʦʚ.

ʈʘʟʨʝʰʘʝʪʩʷ ʦʙʲʷʚʣʷʪʴ ʧʝʨʝʤʝʥʥʳʝ ʧʨʷʤʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʭʨʘ-
ʥʷʪ ʬʠʟʠʯʝʩʢʠʡ ʘʜʨʝʩ ʇʃʂ, ʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʘʜʨʝʩʘ ʧʨʷʤʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ
ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʦʙʲʷʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ.
ʇʝʨʝʤʝʥʥʳʝ ʧʨʷʤʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʳʚʘʪʴ ʠʝʨʘʨʭʠʯʝʩʢʠʡ
ʨʝʞʠʤ ʘʜʨʝʩʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ.

ɺʳ ʤʦʞʝʪʝ ʟʘʧʦʣʥʠʪʴ ʜʝʢʣʘʨʘʮʠʶ ʧʨʦʛʨʘʤʤʳ ʚ ʩʣʝʜʫʶʱʝʤ ʬʦʨʤʘʪʝ.

bTest AT %QX10.3:BOOL:=TRUE;

(2) ɽʜʠʥʠʮʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʥʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʩʘʤʫ ʩʝʙʷ ʧʨʷʤʦ ʠʣʠ
ʢʦʩʚʝʥʥʦ, ʪʦ ʝʩʪʴ ʝʜʠʥʠʮʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʥʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʵʢ-
ʟʝʤʧʣʷʨ ʝʜʠʥʠʮʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʩ ʪʝʤ ʞʝ ʪʠʧʦʤ ʠ ʠʤʝʥʝʤ.

(3) ʇʨʦʛʨʘʤʤʳ ʠʥʩʪʘʥʮʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʨʝʩʫʨʩʘʭ. ʆʙʲʷʚʣʷʶʪʩʷ ʚ ʨʝʩʫʨʩʝ. ʕʢ-
ʟʝʤʧʣʷʨ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʪʦʣʴʢʦ ʦʙʲʝʜʠʥʷʪʴ ʧʨʦʛʨʘʤʤʫ ʩ ʟʘʜʘʯʝʡ, ʠʥʘʯʝ
ʦʥ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʥʩʪʘʥʮʠʨʦʚʘʥʳ
ʪʦʣʴʢʦ ʚ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʜʨʫʛʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ.

3) ʆʪʥʦʰʝʥʠʷ ʚʳʟʦʚʘ ʧʨʦʛʨʘʤʤʳ

ɺ ʧʨʦʛʨʘʤʤʝ ʨʘʟʨʝʰʘʝʪʩʷ ʚʳʟʳʚʘʪʴ ʵʢʟʝʤʧʣʷʨʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ,
ʬʫʥʢʮʠʠ ʠ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ:

Program (PRG)

Function (FUN) Function block (FB) Program (PRG)

Function (FUN)
Function
(FUN)

Function block
(FB)

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʦʤʫ ʨʠʩʫʥʢʫ, ʬʫʥʢʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʧʨʦʛʨʘʤʤ, ʘ ʧʨʦʛʨʘʤʤʳ - ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚ-
ʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦʵʪʦʤʫ ʧʨʦʛʨʘʤʤʳ ʩʯʠʪʘʶʪʩʷ ʛʣʦʙʘʣʴʥʳʤʠ. ʇʨʦ-
ʛʨʘʤʤʘ - ʵʪʦ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʝʜʠʥʠʮʳ ʧʨʦʛʨʘʤʤʳ,
ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʬʫʥʢʮʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʠ ʧʨʦʛʨʘʤʤʳ.

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʜʨʫʛʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʠ ʬʫʥʢ-
ʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʚ ʬʫʥʢʮʠʠ ʥʝʪ ʧʨʠʚʘʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ
ʪʦʣʴʢʦ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ, ʘ ʥʝ ʵʢʟʝʤʧʣʷʨʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ.
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2.5 ʆʙʲʝʢʪ ʧʨʠʣʦʞʝʥʠʷ

2.5.1 ʆʪʩʣʝʞʠʚʘʥʠʝ ʦʙʨʘʟʮʦʚ

ʌʫʥʢʮʠʷ ʚʳʙʦʨʢʠ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʦʪʩʣʝʞʠʚʘʥʠʠ
ʠʩʪʦʨʠʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʢʦʥʪʨʦʣʣʝʨʝ. ʈʝʞʠʤ ʨʘʙʦʪʳ ʚʳʙʦʨʦʯʥʦʛʦ
ʩʣʝʞʝʥʠʷ ʘʥʘʣʦʛʠʯʝʥ ʨʝʞʠʤʫ ʨʘʙʦʪʳ ʮʠʬʨʦʚʦʛʦ ʚʳʙʦʨʦʯʥʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ.
ʕʪʦ ʦʯʝʥʴ ʧʨʘʢʪʠʯʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʦʪʣʘʜʢʠ ʚ ʧʨʦʮʝʩʩʝ ʦʪʣʘʜʢʠ
ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʛʨʘʤʤʳ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʜʦʙʘʚʠʪʴ "ʦʙʲʝʢʪ ʦʪʩʣʝʞʠʚʘ-
ʥʠʷ" ʠ ʫʩʪʘʥʦʚʠʪʴ "ʢʦʥʬʠʛʫʨʘʮʠʶ ʦʪʩʣʝʞʠʚʘʥʠʷ" ʚ ʤʝʥʝʜʞʝʨʝ ʦʪʩʣʝʞʠʚʘʥʠʷ
ʜʣʷ ʟʘʧʠʩʠ ʢʦʤʘʥʜʥʦʛʦ ʩʣʦʚʘ, ʩʣʦʚʘ ʩʦʩʪʦʷʥʠʷ, ʩʢʦʨʦʩʪʠ ʜʚʠʛʘʪʝʣʷ, ʧʦʣʦʞʝʥʠʷ
ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ. ʅʘʙʣʶʜʘʷ ʟʘ
ʵʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʥʷʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦ-
ʛʨʘʤʤʳ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʘ ʬʫʥʢʮʠʷ ʧʦʢʘʟʘʥʘ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ:

2.5.2 ʇʦʩʪʦʷʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ

ʌʫʥʢʮʠʷ ʧʦʩʪʦʷʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʭʨʘʥʝʥʠʠ ʜʘʥʥʳʭ ʚ ʟʘʧʦʤʠ-
ʥʘʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ ʧʦʩʣʝ ʚʳʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʳ ʠʣʠ ʘʥʦʤʘʣʴʥʦʛʦ ʧʨʝʨʳʚʘʥʠʷ,
ʘ ʪʘʢʞʝ ʚ ʠʭ ʚʳʟʦʚʝ ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ, ʠ ʦʥʠ ʤʦʛʫʪ ʧʨʦʜʦʣ-
ʞʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʛʨʘʤʤʦʡ. ʏʪʦʙʳ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʥʘ
ʦʙʲʝʢʪʝ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʇʃʂ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ
ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ
ʠʣʠ ʘʥʦʤʘʣʴʥʦʛʦ ʧʨʝʨʳʚʘʥʠʷ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ,
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ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ, ʚ ʩʧʠʩʢʝ, ʜʦʙʘʚʠʚ ʩʧʠ-
ʩʦʢ persistentvars, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʥʝʧʨʝʨʳʚʥʦʡ ʧʝʨʝʤʝʥ-
ʥʦʡ.

2.5.3 ʊʠʧ ʝʜʠʥʠʮʳ ʜʘʥʥʳʭ

ʌʫʥʢʮʠʷ ʪʠʧʘ ʝʜʠʥʠʮʳ ʜʘʥʥʳʭ (DUT) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʧʦʣʴʟʦʚʘ-
ʪʝʣʷʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʠʧʘ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʩʪʨʫʢʪʫʨʫ, ʧʝʨʝʯʠʩ-
ʣʝʥʠʝ, ʧʩʝʚʜʦʥʠʤ ʠ ʦʙʲʝʜʠʥʝʥʠʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. ʀʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʪʠʧʘ ʝʜʠʥʠʮʳ ʜʘʥʥʳʭ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʧʪʠʤʠʟʘ-
ʮʠʠ ʬʦʨʤʘʪʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʷ.

2.5.4 ɻʣʦʙʘʣʴʥʳʝ ʩʝʪʝʚʳʝ ʧʝʨʝʤʝʥʥʳʝ

ɻʣʦʙʘʣʴʥʳʡ ʩʧʠʩʦʢ ʩʝʪʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ (GNVL) ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʬʦʨʤʳ: ʦʪʧʨʘ-
ʚʠʪʝʣʴ ʠ ʧʦʣʫʯʘʪʝʣʴ. ʌʫʥʢʮʠʷ ʦʪʧʨʘʚʠʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʲʷʚʣʝʥʠʠ ʠ ʧʝʨʝ-
ʯʠʩʣʝʥʠʠ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʩʧʠʩʢʘ ʩʝʪʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʧʨʠʝʤʥʠʢʘ), ʢʦ-
ʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʧʨʘʚʣʝʥʳ ʜʨʫʛʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʠʣʠ ʵʣʝʤʝʥʪʘʤ ʩʝʪʠ.
ʌʫʥʢʮʠʷ ʧʦʣʫʯʘʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʩʧʠʩʢʘ ʧʦʣʫʯʝʥʥʳʭ ʩʝʪʝʚʳʭ ʧʝ-
ʨʝʤʝʥʥʳʭ ʠ ʦʪʦʙʨʘʞʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ (ʩʝʪʴ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʝʨʝʜʘʯʝ, ʦʪʧʨʘʚʠ-
ʪʝʣʴ ʠ ʪ. ʜ.). ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʜʦʙʘʚʠʪʴ ʩʧʠʩʦʢ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʚʳʭ ʧʝʨʝʤʝʥ-
ʥʳʭ ʦʪʧʨʘʚʠʪʝʣʷ ʠ ʧʦʣʫʯʘʪʝʣʷ ʚ ʜʝʨʝʚʦ ʫʩʪʨʦʡʩʪʚ, ʥʘʩʪʨʦʠʚ ʨʝʜʘʢʪʦʨ
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ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʣʦʙʘʣʴ-
ʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʩʝʪʠ.

2.5.5 ʄʝʥʝʜʞʝʨ ʧʦ ʨʝʮʝʧʪʘʤ

ʌʫʥʢʮʠʷ ʤʝʥʝʜʞʝʨʘ ʨʝʮʝʧʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʩʧʠʩʢʘ ʦʧʨʝʜʝʣʷʝ-
ʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʝʨʝʤʝʥʥʳʭ (ʦʧʨʝʜʝʣʝʥʠʡ ʨʝʮʝʧʪʦʚ). ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ
ʥʘʩʪʨʦʠʪʴ ʤʝʩʪʦ ʭʨʘʥʝʥʠʷ, ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʠ ʢʘʪʝʛʦʨʠʶ ʭʨʘʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ
ʤʝʥʝʜʞʝʨʘ ʨʝʮʝʧʪʦʚ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ
ʥʘʩʪʨʦʡʢʠ ʤʝʥʝʜʞʝʨʘ ʨʝʮʝʧʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʟʘʛʨʫʞʘʪʴ ʠ ʩʢʘʯʠʚʘʪʴ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʨʝʮʝʧʪʦʚ.
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3 ʆʩʥʦʚʥʳʝ ʠʥʩʪʨʫʢʮʠʠ

3.1 ɹʠʪʦʚʳʝ ʣʦʛʠʯʝʩʢʠʝ ʠʥʩʪʨʫʢʮʠʠ

3.1.1 ʆʩʥʦʚʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʠʥʩʪʨʫʢʮʠʠ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

AND ʆʧʝʨʘʪʦʨ AND

OR ʆʧʝʨʘʪʦʨ OR

NOT ʆʧʝʨʘʪʦʨ NOT

XOR  ʆʧʝʨʘʪʦʨ XOR

3.1.2 ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʫʩʪʘʥʦʚʢʝ ʧʨʠʦʨʠʪʝʪʘ ʠ ʩʙʨʦʩʫ ʧʨʠʦʨʠʪʝʪʘ ʪʨʠʛʛʝʨʘ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

SR ʋʩʪʘʥʦʚʢʘ SR-ʪʨʠʛʛʝʨʘ

RS ʋʩʪʘʥʦʚʢʘ RS-ʪʨʠʛʛʝʨʘ

3.1.3 ʊʠʧ ʝʜʠʥʠʮʳ ʜʘʥʥʳʭ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

R_TRIG ʊʨʠʛʛʝʨ ʧʦ ʥʘʨʘʩʪʘʶʱʝʤʫ ʬʨʦʥʪʫ

F_TRIG                ʊʨʠʛʛʝʨ ʧʦ ʧʘʜʘʶʱʝʤʫ ʬʨʦʥʪʫ
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3.2 ʀʥʩʪʨʫʢʮʠʠ ʢ ʪʘʡʤʝʨʫ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

TP

ʀʤʧʫʣʴʩʥʳʡ ʪʘʡʤʝʨ: ʢʘʢ ʪʦʣʴʢʦ IN
ʩʪʘʥʝʪ TRUE, Q ʩʪʘʥʝʪ ʠʩʪʠʥʥʳʤ,
ʠ ʚʨʝʤʷ ʥʘʯʥʝʪ ʦʪʩʯʠʪʳʚʘʪʴʩʷ ʚ
ʤʠʣʣʠʩʝʢʫʥʜʘʭ ʚ ET, ʧʦʢʘ ʝʛʦ ʟʥʘ-
ʯʝʥʠʝ ʥʝ ʩʪʘʥʝʪ ʨʘʚʥʳʤ PT, ʪʦʛʜʘ
Q ʩʪʘʥʝʪ FALSE

TON

ʊʘʡʤʝʨ ʟʘʜʝʨʞʢʠ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘ-
ʥʠʷ: ʢʘʢ ʪʦʣʴʢʦ IN ʩʪʘʥʝʪ TRUE,
ʚʨʝʤʷ ʥʘʯʥʝʪ ʦʪʩʯʠʪʳʚʘʪʴʩʷ ʚ
ʤʠʣʣʠʩʝʢʫʥʜʘʭ ʚ ET, ʧʦʢʘ ʝʛʦ ʟʥʘ-
ʯʝʥʠʝ ʥʝ ʩʪʘʥʝʪ ʨʘʚʥʳʤ PT, ʪʦʛʜʘ
Q ʩʪʘʥʝʪ TRUE

TOF

ʊʘʡʤʝʨ ʟʘʜʝʨʞʢʠ ʚʳʢʣʶʯʝʥʠʷ ʧʠ-
ʪʘʥʠʷ: ʝʩʣʠ IN - FALSE ʠ ET ʨʘʚʝʥ
PT, Q - FALSE. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ
- TRUE

RTC
ʏʘʩʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ: ʟʘʧʫʩʢʘ-
ʶʪʩʷ ʚ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ ʠ ʚʦʟʚʨʘ-
ʱʘʶʪ ʜʘʪʫ ʠ ʚʨʝʤʷ
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3.3 ʀʥʩʪʨʫʢʮʠʠ ʜʣʷ ʩʯʝʪʯʠʢʦʚ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

CTU

ʀʥʢʨ. ʩʯʝʪʯʠʢ: ʝʩʣʠ RESET ʨʘʚʝʥ
TRUE, ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʨʘʚʥʘ 0. 
ɺʦʩʭʦʜʷʱʠʡ ʬʨʦʥʪ CU ʚʩʝʛʜʘ ʫʚʝ-
ʣʠʯʠʚʘʝʪ ʥʘ 1. ʂʘʢ ʪʦʣʴʢʦ CV > = 
PV, Q ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʚ TRUE

CTD

ɼʠʢʨ. ʩʯʝʪʯʠʢ: ʝʩʣʠ LOAD ʨʘʚʝʥ
TRUE, CV ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʥʘ-
ʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʥʥʦʝ PV. 
ɺʦʩʭʦʜʷʱʠʡ ʬʨʦʥʪ CD ʚʩʝʛʜʘ ʫʚʝ-
ʣʠʯʠʚʘʝʪ ʥʘ 1. ʂʘʢ ʪʦʣʴʢʦ CV 
ʫʤʝʥʴʰʠʪʩʷ ʜʦ 0, Q ʫʩʪʘʥʘʚʣʠʚʘ-
ʝʪʩʷ ʚ TRUE

CTUD ɼʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʩʯʝʪʯʠʢ
ʚʚʝʨʭ/ʚʥʠʟ
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3.4 ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ

3.4.1 ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

SEL

ʀʥʩʪʨʫʢʮʠʷ "ʦʜʠʥ ʠʟ ʜʚʫʭ": ʢʦʛʜʘ
ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚʳʙʦʨʘ G ʚ
FALSE, ʥʘ ʚʳʭʦʜʝ ʟʥ-ʝ IN1; ʢʦʛʜʘ 
ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚʳʙʦʨʘ TRUE, ʥʘ 
ʚʳʭʦʜʝ ʟʥ-ʝ IN2

MAX ʇʦʠʩʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ

MIN  ʇʦʠʩʢ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ

LIMIT

ʇʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ: ʝʩʣʠ ʟʥʘʯʝ-
ʥʠʝ IN ʙʦʣʴʰʝ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ
Max, LIMIT ʛʝʥʝʨʠʨʫʝʪ Max. ɽʩʣʠ
ʟʥʘʯʝʥʠʝ IN ʤʝʥʴʰʝ ʥʠʞʥʝʛʦ ʧʨʝ-
ʜʝʣʘ Min, ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝʪ Min

MUX

ɺʳʙʦʨ ʦʜʥʦʛʦ ʠʟ ʤʥʦʛʠʭ: MUX ʚʳ-
ʙʠʨʘʝʪ K-ʝ ʟʥʘʯʝʥʠʝ ʠʟ ʛʨʫʧʧʳ ʟʥʘ-
ʯʝʥʠʡ. ʇʝʨʚʳʤ ʟʥʘʯʝʥʠʝʤ ʷʚʣʷ-
ʝʪʩʷ K = 0. ɽʩʣʠ K ʙʦʣʴʰʝ, ʯʝʤ
ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ ʚʭʦʜʦʚ (n), 
Codesys ʧʝʨʝʜʘʝʪ ʧʦʩʣʝʜʥʝʝ ʟʥʘ-
ʯʝʥʠʝ

3.4.2 ʉʨʘʚʥʠʪʝ ʠʥʩʪʨʫʢʮʠʠ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

EQ ʅʘʨʘʚʥʝ ʩ

NE ʅʝ ʨʘʚʥʦ
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ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

GT ɹʦʣʴʰʝ, ʯʝʤ

GE ɹʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ

LT ʄʝʥʴʰʝ, ʯʝʤ

LE ʄʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ

3.4.3 ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʝʨʝʢʣʶʯʝʥʠʶ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

SHL ʉʜʚʠʛ ʚʣʝʚʦ ʥʘ ʙʠʪ

SHR ʉʜʚʠʛ ʚʧʨʘʚʦ ʥʘ ʙʠʪ

ROL ʇʦʚʝʨʥʫʪʴ ʚʣʝʚʦ

ROR ʇʦʚʝʨʥʫʪʴ ʚʧʨʘʚʦ
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3.5 ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ

3.5.1 ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʡ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

ɿʘʜʘʥʠʝ

3.5.2 ɸʨʠʬʤʝʪʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

ɼʦʧʦʣʥʝʥʠʝ

SUB ɺʳʯʠʪʘʥʠʝ

MUL ʋʤʥʦʞʝʥʠʝ

DIV      ɼʝʣʝʥʠʝ

MOD ʆʩʪʘʪʦʢ

3.5.3 ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

ABS ʀʥʩʪʨʫʢʮʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ

SQRT ʋʢʘʟʘʥʠʝ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ

    MOVE

     ADD
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ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

EXP ʀʥʩʪʨʫʢʮʠʷ ʵʢʩʧʦʥʝʥʪʳ

LN   ʀʥʩʪʨʫʢʮʠʷ ʥʘʪʫʨʘʣʴʥʦʛʦ
ʣʦʛʘʨʠʬʤʘ

LOG 
ʆʙʳʯʥʘʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ

ʠʥʩʪʨʫʢʮʠʷ

SIN    ʀʥʩʪʨʫʢʮʠʷ ʩʠʥʫʩʘ

COS ʀʥʩʪʨʫʢʮʠʷ ʢʦʩʠʥʫʩʘ

ACOS         
ʀʥʩʪʨʫʢʮʠʷ ʘʨʢʢʦʩʠʥʫʩʘ

ASIN         
ʀʥʩʪʨʫʢʮʠʷ ʘʨʢʩʠʥʫʩʘ

TAN  
ʀʥʩʪʨʫʢʮʠʷ ʪʘʥʛʝʥʩʘ

ɸʊɸʅ ʀʥʩʪʨʫʢʮʠʷ ʘʨʢʪʘʥʛʝʥʩʘ

3.5.4 ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʘʜʨʝʩʘʤʠ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

ʈʘʟʤʝʨ ʪʠʧʘ ʜʘʥʥʳʭ

ADR ʆʧʝʨʘʪʦʨ ʘʜʨʝʩʘ

ʆʧʝʨʘʪʦʨ ʙʠʪʦʚʦʛʦ ʘʜʨʝʩʘ

SIZEOF

BITADR
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3.5.5 ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʜʘʥʥʳʭ

ʀʥʩʪʨʫʢʮʠʷ ɿʥʘʯʦʢ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ

BCD_TO_BYTE ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ BCD ʚ BYTE

BCD_TO_DWORD ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ BCD ʚ
DWORD

BCD_TO_INT ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ BCD ʚ INT

BCD_TO_WORD ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ BCD ʚ WORD

BYTE_TO_BCD ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ BYTE ʚ BCD

DWORD_TO_BCD ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ DWORD ʚ
BCD

INT_TO_BCD ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ INT ʚ BCD

WORD_TO_BCD ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ WORD ʚ BCD
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4 ʉʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ

4.1 ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʩʯʸʪ

4.1.1 ʆʙʟʦʨ ʬʫʥʢʮʠʡ

ʇʃʂ ʩʝʨʠʠ PMP30 ʠʤʝʝʪ ʬʫʥʢʮʠʶ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʩʯʝʪʘ. ɺʳʙʠʨʘʷ ʨʘʟʣʠʯ-
ʥʳʝ ʩʯʝʪʯʠʢʠ, ʦʥ ʤʦʞʝʪ ʠʟʤʝʨʷʪʴ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ, ʪʘʢʠʝ ʢʘʢ
ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʜʘʪʯʠʢʠ ʠ ʧʦʚʦʨʦʪʥʳʝ ʵʥʢʦʜʝʨʳ, ʘ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ
ʠʟʤʝʨʝʥʠʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 200 ʢɻʮ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʠʟʤʝʨʝʥʠʡ ʇʃʂ ʩʝ-
ʨʠʠ PMP301 ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʦ 80 ʢɻʮ.

4.1.2 ɺʚʝʜʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ

1) ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ

ʂʦʤʘʥʜʘ ʀʤʷ ɻʨʘʬʠʯʝʩʢʦʝ
ʧʨʝʜʩʪʘʚʣʝʥʠʝ

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ
ST

PP_Counter
ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ

ʩʯʝʪʯʠʢ

PP_Counter( 
Counter:= ,
Enable:= , 
Mode:= , 
CounterValue=> , 
Error=> , 
ErrorID=> );

PP_CounterGet-
Value

ɿʥʘʯʝʥʠʝ
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ

ʩʯʝʪʯʠʢʘ

PP_CounterGetValue(
Counter:= ,
Enable:= , 
Mode:= , 
CounterValue=> , 
Error=> , 
ErrorID=> );

PP_CounterSet-
Value

ɿʘʧʠʩʴ
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ

ʩʯʝʪʯʠʢʘ

PP_CounterSetValue(
Counter:= ,
Enable:= , 
SetValue=> , 
ɺʳʧʦʣʥʝʥʦ=> , 
ʆʰʠʙʢʘ=> , 
ErrorID=> );
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2) ʉʚʷʟʘʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ

ʉPP_Counterʊ

(1) ɺʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ

ɺʭʦʜ
ʧʝʨʝʤʝʥʥʳʝ ʀʤʷ ʊʠʧ

ʜʘʥʥʳʭ
ʕʬʬʝʢʪʠʚʥʳʡ

ʜʠʘʧʘʟʦʥ
ʅʘʯʘʣʴʥʦʝ
ʟʥʘʯʝʥʠʝ ʆʧʠʩʘʥʠʝ

ʉʯʝʪʯʠʢ COUN-
TER_REF - -

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʩʯʝʪ-
ʯʠʢ, ʟʘʜʘʶʱʠʡ ʚʭʦʜ ʜʣʷ
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʩʯʝʪʘ
ʠ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ

ɺʢʣʶʯʠʪʴ BOOL ʀʉʊʀʅɸ,
ʃʆɾʔ FALSE ʅʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʡ

ʨʘʟʨʝʰʘʶʱʠʡ ʩʯʝʪʯʠʢ

ʈʝʞʠʤ
ʧʦʜʩʯʝʪʘ Mode AB_Mode, Sin-

gle_Mode
FALSE

ʈʝʞʠʤ ʚʳʩʦʢʦʩʢʦʨʦʩʪ-
ʥʦʛʦ ʩʯʝʪʘ:
MODE=PP.AB_Mode, ʵʪʦ
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʧʦʜ-
ʩʯʝʪ ʬʘʟ AB
MODE=PP.Single_Mode -
ʦʜʥʦʬʘʟʥʳʡ ʚʳʩʦʢʦʩʢʦ-
ʨʦʩʪʥʦʡ ʩʯʝʪʯʠʢ.

(2) ɺʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ

ɺʳʭʦʜ
ʧʝʨʝʤʝʥʥʳʝ ʀʤʷ ʊʠʧ

ʜʘʥʥʳʭ
ʕʬʬʝʢʪʠʚʥʳʡ

ʜʠʘʧʘʟʦʥ
ʅʘʯʘʣʴʥʦʝ
ʟʥʘʯʝʥʠʝ ʆʧʠʩʘʥʠʝ

ɿʥʘʯʝʥʠʝ
ʩʯʝʪʯʠʢʘ DINT ʊʠʧ ʜʘʥʥʳʭ 0

ɿʥʘʯʝʥʠʝ
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ
ʩʯʝʪʯʠʢʘ

ʌʣʘʛ
ʦʰʠʙʢʠ BOOL ʀʉʊʀʅɸ,

ʃʆɾʔ FALSE

ErrorID ʊʠʧ
ʦʰʠʙʢʠ UINT - 0

ʉPP_CounterGetValueʊ

(1) ɺʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ

ɺʭʦʜ
ʧʝʨʝʤʝʥʥʳʝ ʀʤʷ ʊʠʧ

ʜʘʥʥʳʭ
ʕʬʬʝʢʪʠʚʥʳʡ

ʜʠʘʧʘʟʦʥ
ʅʘʯʘʣʴʥʦʝ
ʟʥʘʯʝʥʠʝ ʆʧʠʩʘʥʠʝ

ʉʯʝʪʯʠʢ COUN-
TER_REF

- -

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʩʯʝʪ-
ʯʠʢ, ʟʘʜʘʶʱʠʡ ʚʭʦʜ ʜʣʷ
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʩʯʝʪʘ
ʠ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ

ɺʢʣʶʯʠʪʴ BOOL ʀʉʊʀʅɸ,
ʃʆɾʔ FALSE ʉʨʘʙʘʪʳʚʘʥʠʝ ʧʦ ʥʘʨʘʩ-

ʪʘʶʱʝʤʫ ʬʨʦʥʪʫ ʜʣʷ

Counter

Execute

Mode

CounterValue

Error

Counter

Execute
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ʩʯʠʪʳʚʘʥʠʷ ʪʝʢʫʱʝʛʦ
ʟʥʘʯʝʥʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪ-
ʥʦʛʦ ʩʯʝʪʘ

(2) ɺʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ

ɺʳʭʦʜ
ʧʝʨʝʤʝʥʥʳʝ ʀʤʷ ʊʠʧ

ʜʘʥʥʳʭ
ʕʬʬʝʢʪʠʚʥʳ
ʡ ʜʠʘʧʘʟʦʥ

ʅʘʯʘʣʴʥʦʝ
ʟʥʘʯʝʥʠʝ ʆʧʠʩʘʥʠʝ

GetValue ɿʥʘʯʝʥʠʝ
ʯʪʝʥʠʷ DINT ɼʠʘʧʘʟʦʥ

ʜʘʥʥʳʭ 0 ʇʨʠʚʝʜʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ
ʩʯʝʪʯʠʢʘ

ʌʣʘʛ ʟʘ-
ʚʝʨʰʝ-
ʥʠʷ

BOOL
ʀʉʊʀʅɸ,
ʃʆɾʔ FALSE

ʇʦʩʣʝ ʩʯʠʪʳʚʘʥʠʷ ʙʠʪ
ʬʣʘʛʘ ʨʘʚʝʥ TRUE

ʌʣʘʛ
ʦʰʠʙʢʠ BOOL ʀʉʊʀʅɸ,

ʃʆɾʔ FALSE

ErrorID
ʊʠʧ

ʦʰʠʙʢʠ UINT - 0

ʉPP_CounterSetValueʊ

(1) ɺʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ

ɺʭʦʜ
ʧʝʨʝʤʝʥʥʳʝ ʀʤʷ ʊʠʧ

ʜʘʥʥʳʭ
ʕʬʬʝʢʪʠʚʥʳʡ

ʜʠʘʧʘʟʦʥ
ʅʘʯʘʣʴʥʦʝ
ʟʥʘʯʝʥʠʝ ʆʧʠʩʘʥʠʝ

ʉʯʝʪʯʠʢ COUN-
TER_REF

- -

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʩʯʝʪ-
ʯʠʢ, ʟʘʜʘʶʱʠʡ ʚʭʦʜ ʜʣʷ
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʩʯʝʪʘ
ʠ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ

ɺʢʣʶʯʠʪʴ BOOL ʀʉʊʀʅɸ,
ʃʆɾʔ FALSE

ʉʨʘʙʘʪʳʚʘʥʠʝ ʧʦ ʥʘʨʘʩ-
ʪʘʶʱʝʤʫ ʬʨʦʥʪʫ, ʟʘʧʠʩʴ
ʟʥʘʯʝʥʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪ-
ʥʦʛʦ ʩʯʝʪʘ, ʟʘʧʠʩʴ ʟʥʘʯʝ-
ʥʠʷ SetValue ʚ Counter-
Value

SetValue ɿʘʧʠʩʴ
ʟʥʘʯʝʥʠʷ DINT ɼʠʘʧʘʟʦʥ

ʜʘʥʥʳʭ 0
ɿʘʧʠʩʴ ʟʥʘʯʝʥʠʷ
ʥʘʩʪʨʦʡʢʠ ʚʳʩʦʢʦʩʢʦ-
ʨʦʩʪʥʦʛʦ ʩʯʝʪʘ

(2) ɺʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ

ɺʳʭʦʜ
ʧʝʨʝʤʝʥʥʳʝ ʀʤʷ ʊʠʧ

ʜʘʥʥʳʭ
ʕʬʬʝʢʪʠʚʥʳʡ

ʜʠʘʧʘʟʦʥ
ʅʘʯʘʣʴʥʦʝ
ʟʥʘʯʝʥʠʝ ʆʧʠʩʘʥʠʝ

ʇʦʣʥʳʡ
ʬʣʘʛ BOOL ʀʉʊʀʅɸ,

ʃʆɾʔ FALSE ʇʦʩʣʝ ʟʘʧʠʩʠ ʙʠʪ ʬʣʘʛʘ
ʨʘʚʝʥ TRUE

Done

Error

Counter

Execute

Done



57

ʌʣʘʛ
ʦʰʠʙʢʠ BOOL ʀʉʊʀʅɸ,

ʃʆɾʔ FALSE

ErrorID ʊʠʧ
ʦʰʠʙʢʠ UINT - 0

ʇʨʠʤʝʯʘʥʠʝ: ʝʩʣʠ ʦʪʦʙʨʘʞʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ErrorID ʨʘʚʥʦ 2, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ,
ʯʪʦ ʜʠʘʧʘʟʦʥ CounterID ʥʝ 0-3.

3) ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʡ

(1) ʌʫʥʢʮʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʦʜʩʯʝʪʘ ʠʤʝʝʪ ʪʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʘ:
ʙʣʦʢ ʬʫʥʢʮʠʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʦʜʩʯʝʪʘ, ʙʣʦʢ ʬʫʥʢʮʠʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪ-
ʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʠ ʙʣʦʢ ʬʫʥʢʮʠʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʦʜʩʯʝʪʘ ʟʘʧʠʩʠ. ɺʳʩʦ-
ʢʦʩʢʦʨʦʩʪʥʦʡ ʚʭʦʜ ʩʝʨʠʠ PMP3xx ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʩ ʦʪʢʨʳ-
ʪʳʤ ʢʦʣʣʝʢʪʦʨʦʤ (OC).

(2) ʉʯʝʪʯʠʢ ʠʤʝʝʪ ʪʠʧ ʜʘʥʥʳʭ COUNTER_REF:

ʂʦʥʢʨʝʪʥʦʝ ʦʧʠʩʘʥʠʝ COUNTER_REF ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:

ʀʤʷ ʊʠʧ
ʜʘʥʥʳʭ

ʕʬʬʝʢʪʠʚʥʳʡ
ʜʠʘʧʘʟʦʥ

ʅʘʯʘʣʴʥʦʝ
ʟʥʘʯʝʥʠʝ ʆʧʠʩʘʥʠʝ

CounterID ʇʦʨʪ
ʩʯʝʪʯʠʢʘ INT 0,1,2,3 0

ɺʳʙʦʨ ʧʦʨʪʘ ʚʚʦʜʘ ʚʳ-
ʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʩʯʝʪ-

ʯʠʢʘ

ʅʘʯʘʣʴʥʦʝ
ʟʥʘʯʝʥʠʝ
ʩʯʝʪʯʠʢʘ

DINT ɼʠʘʧʘʟʦʥ
ʜʘʥʥʳʭ 0 ʋʩʪʘʥʦʚʢʘ ʥʘʯʘʣʴʥʦʛʦ

ʟʥʘʯʝʥʠʷ ʩʯʝʪʯʠʢʘ

(3) ʌʫʥʢʮʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʩʯʝʪʘ ʩʝʨʠʠ PMP3xx ʠʤʝʝʪ ʜʚʘ ʨʝʞʠʤʘ: ʦʜʥʦ-
ʬʘʟʥʳʡ ʨʝʞʠʤ ʫʚʝʣʠʯʝʥʠʷ ʠ AB-ʬʘʟʥʳʡ ʨʝʞʠʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.

a) ʀʥʢʨʝʤʝʥʪʥʳʡ ʨʝʞʠʤ (Mode= Single_Mode)
ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʚʭʦʜʥʦʡ ʠʤʧʫʣʴʩʥʳʡ ʩʠʛʥʘʣ, ʠ ʟʥʘʯʝʥʠʝ
ʧʦʜʩʯʝʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʬʨʦʥʪʘ ʢʘʞʜʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ ʩʠʛ-
ʥʘʣʘ.

b) ʈʝʞʠʤ ʬʘʟʳ AB (Mode=AB_Mode)
ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʩʯʝʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʣʠ
ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʤʧʫʣʴʩʥʳʤ ʩʠʛʥʘʣʦʤ (ʬʘʟʘ A ʠ ʬʘʟʘ B) ʩ
ʨʘʟʥʠʮʝʡ ʬʘʟ 90°, ʘ ʨʝʞʠʤ ʩʯʝʪʘ ʧʦ ʫʤʦʣʯʘʥʠʶ - 4-ʢʨʘʪʥʘʷ ʯʘʩʪʦʪʘ.

Error

Counter
Value

ʇʝʨʝ-
ʤʝʥʥʘʷ
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PMP30-60A32-E

ʆʜʥʦʬʘʟʥʳʡ ʨʝʞʠʤ ɼʚʫʭʬʘʟʥʳʡ ʨʝʞʠʤ

HSC 0 1 2 3 0 1 2 3

ʄʘʢʩ
ʯʘʩʪʦʪʘ 200k 200k 200k 200k 100k 100k 100k 100k

X0 U A

X1 B

X2

X3 U A

X4 B

X5

X6 U A

X7 B

X10

X11 U A

X12 B

X13

PMP301-24A8

ʆʜʥʦʬʘʟʥʳʡ ʨʝʞʠʤ ɼʚʫʭʬʘʟʥʳʡ ʨʝʞʠʤ

HSC 0 1 2 3 0 1 2 3

ʄʘʢʩ
ʯʘʩʪʦʪʘ 80k 80k 80k 80k 50k 50k 50k 50k

ʋʜʚʦʝʥʠʝ
ʯʘʩʪʦʪʳ 2/4 2/4 2/4 2/4

ʇʨʝʨʳʚʘʥʠʝ
ʩʯʸʪʯʠʢʘ ã ã ã ã ã ã ã ã

X0 U A

X1 B

X2

X3 U A

X4 B

X5

X6 U A

X7 B

X10

X11 U A
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X12 B

4.1.3 ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ

ɼʦʙʘʚʴʪʝ ʬʘʡʣ ʙʠʙʣʠʦʪʝʢʠ:
ɼʦʙʘʚʴʪʝ "PPCnt" ʚ ʜʠʩʧʝʪʯʝʨ ʙʠʙʣʠʦʪʝʢ. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ
ʬʫʥʢʮʠʶ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʦʜʩʯʝʪʘ.

4.1.4 ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ

ʇʨʠʤʝʨ 1: ʠʩʧʦʣʴʟʫʡʪʝ ʧʝʨʚʳʡ ʢʘʥʘʣ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʩʯʝʪʯʠʢʘ, ʩʯʠʪʘʡʪʝ ʪʝ-
ʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʩʯʝʪʘ ʚ ʩʯʝʪʯʠʢʝ ʠ ʠʟʤʝʥʠʪʝ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪ-
ʥʦʛʦ ʩʯʝʪʘ.

ʈʘʙʦʪʘ ʧʨʦʛʨʘʤʤʳ:

(1) ʋʩʪʘʥʦʚʠʪʝ ʠʩʧʦʣʴʟʫʝʤʫʶ ʙʠʙʣʠʦʪʝʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ h ʘʛʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ
ʚ ʨʘʟʜʝʣʝ 4-1-3.

(2) ʅʘʧʠʰʠʪʝ ʧʨʦʛʨʘʤʤʫ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʦʜʩʯʝʪʘ.

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ: ʠʩʧʦʣʴʟʫʡʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ "PP_Counter",
"PP_CounterGetValue", "PP_CounterSetValue". ʋʩʪʘʥʦʚʠʪʝ ʚ ʧʨʦʛʨʘʤʤʝ ʧʦʨʪ ʚʳ-
ʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʦʜʩʯʝʪʘ, ʨʝʞʠʤ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʦʜʩʯʝʪʘ ʠ ʟʥʘʯʝʥʠʝ ʚʳ-
ʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʦʜʩʯʝʪʘ.
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4.2 ɺʥʝʰʥʝʝ ʧʨʝʨʳʚʘʥʠʝ

4.2.1 ʆʙʟʦʨ ʬʫʥʢʮʠʡ

ʇʃʂ ʩʝʨʠʠ PMP3xx ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʝʨʳʚʘʥʠʝ ʧʦ X-ʪʝʨʤʠʥʘʣʫ, ʠ ʵʪʦʪ ʞʝ ʪʝʨ-
ʤʠʥʘʣ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʝʨʳʚʘʥʠʝ ʧʦ ʥʘʨʘʩʪʘʶʱʝʤʫ ʠ ʩʧʘʜʘʶʱʝʤʫ ʬʨʦʥʪʫ. ɺ
Codesys ʧʨʝʨʳʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʠʜʝ ʚʥʝʰʥʠʭ ʩʦʙʳʪʠʡ ʚ ʪʠʧʝ ʟʘʜʘʯʠ.
ʅʘʧʨʠʤʝʨ, X2R_TRIG ʦʟʥʘʯʘʝʪ ʧʨʝʨʳʚʘʥʠʝ ʧʦ ʥʘʨʘʩʪʘʶʱʝʤʫ ʬʨʦʥʪʫ X2, ʘ
X2F_TRIG - ʧʨʝʨʳʚʘʥʠʝ ʧʦ ʩʧʘʜʘʶʱʝʤʫ ʬʨʦʥʪʫ. ʂʦʣʠʯʝʩʪʚʦ ʠ ʪʠʧ ʧʨʝʨʳʚʘʥʠʡ,
ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʢʘʞʜʦʡ ʤʦʜʝʣʴʶ, ʩʤ. ʚ ʧʘʨʘʤʝʪʨʝ "ʚʥʝʰʥʝʝ ʩʦʙʳʪʠʝ".

4.2.2 ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ

ɼʚʘʞʜʳ ʱʝʣʢʥʠʪʝ ʥʘ "MainTask" ʠ ʫʩʪʘʥʦʚʠʪʝ ʜʣʷ ʥʝʛʦ ʚʥʝʰʥʝʝ ʩʦʙʳʪʠʝ
"external" ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʠʥʪʝʨʬʝʡʩʝ - ʚʥʝʰʥʝʝ ʧʨʝʨʳʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʪʝʨ-
ʤʠʥʘʣ X, ʠ ʚʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʦʨʠʪʝʪ ʩʦʙʳʪʠʡ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘ-
ʥʠʷ.
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4.3 PLC SHELL

4.3.1 ʆʙʟʦʨ ʬʫʥʢʮʠʡ

ʌʫʥʢʮʠʷ ʦʙʦʣʦʯʢʠ ʇʃʂ - ʵʪʦ ʪʝʢʩʪʦʚʳʡ ʤʦʥʠʪʦʨ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘʧʨʦʩʘ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʦʥʪʨʦʣʣʝʨʘ, ʚʚʦʜʘ ʟʘ-
ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʚ ʦʢʥʦ ʚʚʦʜʘ ʠ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ ʦʪ ʢʦʥʪʨʦʣʣʝʨʘ ʚ ʦʢʥʝ ʨʝʟʫʣʴ-
ʪʘʪʦʚ.

4.3.2 ʉʧʠʩʦʢ ʢʦʤʘʥʜ

ʅʘʟʚʘʥʠʝ ʢʦʤʘʥʜʳ ʌʫʥʢʮʠʷ
ipaddr / IPADDR ʇʦʣʫʯʝʥʠʝ/ʫʩʪʘʥʦʚʢʘ IP-ʘʜʨʝʩʘ ʇʃʂ
netmask / NETMASK ʇʦʣʫʯʝʥʠʝ/ʫʩʪʘʥʦʚʢʘ ʤʘʩʢʠ ʧʦʜʩʝʪʠ ʇʃʂ

ʇʦʣʫʯʝʥʠʝ/ʫʩʪʘʥʦʚʢʘ ʰʣʶʟʘ ʇʃʂ

dhcp / DHCP
ʋʩʪʘʥʦʚʠʪʝ IP ʚ ʨʝʞʠʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ
ʧʨʠʦʙʨʝʪʝʥʠʷ

fpga / FPGA
ʚʝʨʩʠʷ / VERSION ʇʦʣʫʯʝʥʠʝ ʚʝʨʩʠʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ ʇʃʂ
rtc-get / RTC-GET ʇʦʣʫʯʝʥʠʝ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ ʧʦ ɻʨʠʥʚʠʯʫ
rtc-set / RTC-SET ʋʩʪʘʥʦʚʠʪʝ ʚʨʝʤʷ UTC

4.3.3 ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ

ɼʚʘʞʜʳ ʱʝʣʢʥʠʪʝ ʥʘ "Device", ʚʚʝʜʠʪʝ "?" ʚ "PLC Shell", ʠ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʷʪʩʷ ʚʩʝ
ʬʫʥʢʮʠʠ. ɿʜʝʩʴ ʚʳ ʤʦʞʝʪʝ ʠʟʤʝʥʠʪʴ IP, ʫʟʥʘʪʴ ʚʝʨʩʠʶ ʧʨʦʰʠʚʢʠ, ʫʩʪʘʥʦʚʠʪʴ / ʩʯʠ-
ʪʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʯʘʩʘʭ ʠ ʪ.ʜ.

ʇʦʣʫʯʝʥʠʝ ʚʝʨʩʠʠ FPGA  ʇʃʂ

gateway / GATEWAY
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ʅʘʧʨʠʤʝʨ, ʚʚʝʜʠʪʝ "ipaddr", ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʪʝʢʫʱʠʡ IP-ʘʜʨʝʩ ʇʃʂ.

ɺʚʝʜʠʪʝ "ipaddr 192.168.61.196", ʫʩʪʘʥʦʚʠʪʝ IP-ʘʜʨʝʩ ʇʃʂ. ɽʩʣʠ ʦʪʦʙʨʘʞʘʝʪʩʷ
"write to successful", ʟʘʧʠʩʴ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ.

ɺʚʝʜʷ "netmask", ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʝʢʫʱʫʶ ʤʘʩʢʫ ʧʦʜʩʝʪʠ ʇʃʂ.
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ɺʚʝʜʠʪʝ "netmask 255.255.254.0", ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʤʘʩʢʫ ʧʦʜʩʝʪʠ ʇʃʂ. ɽʩʣʠ
ʦʪʦʙʨʘʟʠʪʩʷ ʩʦʦʙʱʝʥʠʝ "write to successful", ʟʥʘʯʠʪ, ʟʘʧʠʩʴ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ.

ɺʚʝʜʠʪʝ "gateway", ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʪʝʢʫʱʠʡ ʰʣʶʟ ʧʦ ʫʤʦʣʯʘʥʠʶ ʇʃʂ.
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ɺʚʝʜʠʪʝ "gateway 192.168.60.1", ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʰʣʶʟ ʇʃʂ, ʝʩʣʠ ʦʪʦʙʨʘʞʘ-
ʝʪʩʷ "write to successful", ʟʘʧʠʩʴ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ.

ɺʚʝʜʠʪʝ "dhcp" ʠ ʫʩʪʘʥʦʚʠʪʝ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ IP-ʘʜʨʝʩʦʚ ʇʃʂ ʥʘ ʘʚʪʦʤʘʪʠʯʝ-
ʩʢʦʝ ʧʦʣʫʯʝʥʠʝ. ɽʩʣʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ "write to successful", ʟʘʧʠʩʴ ʚʳ-
ʧʦʣʥʝʥʘ ʫʩʧʝʰʥʦ. ʇʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ ʧʦʣʫʯʝʥʠʷ IP-ʘʜʨʝʩʘ ʥʝʦʙʭʦ-
ʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʝʝ ʩʝʪʝʚʦʝ ʦʢʨʫʞʝʥʠʝ.
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ɺʚʝʜʠʪʝ "FPGA", ʯʪʦʙʳ ʫʟʥʘʪʴ ʪʝʢʫʱʫʶ ʚʝʨʩʠʶ FPGA ʇʃʂ.

ɺʚʝʜʠʪʝ "version", ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʪʝʢʫʱʫʶ ʚʝʨʩʠʶ ʧʨʦʰʠʚʢʠ ʇʃʂ.
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ɺʚʝʜʠʪʝ "rtc-get", ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʧʦ ɻʨʠʥʚʠʯʫ.

ɺʚʝʜʠʪʝ "rtc-set 2021-10-25T18:24:30", ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ UTC. ɽʩʣʠ ʦʪʦʙ-
ʨʘʞʘʝʪʩʷ "RTC successfully set to 2021-10-25T18:24:30,000Z", ʟʘʧʠʩʴ ʧʨʦʰʣʘ
ʫʩʧʝʰʥʦ. ʉʦʜʝʨʞʠʤʦʝ ʜʠʩʧʣʝʷ "000Z" ʥʝ ʬʠʢʩʠʨʫʝʪʩʷ.
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4.4 ʏʘʩʳ

4.4.1 ʆʙʟʦʨ ʬʫʥʢʮʠʡ

4.4.2 ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ

ʂʘʢ ʧʦʣʫʯʠʪʴ ʩʦʙʳʪʠʷ:

1.ɼʚʘʞʜʳ ʱʝʣʢʥʠʪʝ "Device", ʚʚʝʜʠʪʝ "rtc-get" ʚ "PLC Shell", ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʪʝ-
ʢʫʱʝʝ ʚʨʝʤʷ.

2.ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʪʦʚʦʡ ʠʥʩʪʨʫʢʮʠʠ

(1) ɼʦʙʘʚʴʪʝ ʬʘʡʣ ʩʚʷʟʘʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ

ɼʦʙʘʚʴʪʝ "Util" ʚ "ʄʝʥʝʜʞʝʨ ʙʠʙʣʠʦʪʝʢ". ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʚʳ ʩʤʦʞʝʪʝ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʯʘʩʦʚ.

ɺ ʇʃʂ ʩʝʨʠʠ PMP3xx ʚʩʪʨʦʝʥ RTC, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ ʪʝʢʫʱʝʛʦ
ʩʠʩʪʝʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʏʘʩʳ ʧʠʪʘʶʪʩʷ ʦʪ ʙʘʪʘʨʝʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʪʦʯ-
ʥʦʩʪʴ ʚʨʝʤʝʥʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʥʠ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ
ʚʨʝʤʝʥʠ RTC ʚʨʫʯʥʫʶ.
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(2) ʉʦʩʪʘʚʴʪʝ ʧʨʦʛʨʘʤʤʫ ʯʘʩʦʚ

ʇʦʣʫʯʝʥʠʝ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ
"Util.GetLocalDateTime", "Util.SplitDateTime". ɺ ʵʪʦʡ ʙʠʙʣʠʦʪʝʢʝ ʝʩʪʴ ʠ ʜʨʫʛʠʝ
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʦ ʯʘʩʘʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʙʠʙʣʠʦʪʝʢʝ
"Util".
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5 ʇʨʠʤʝʨʳ ʧʨʦʝʢʪʦʚ Codesys

5.1 ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ

1) ɿʘʧʫʩʢ Codesys

(1) ʋʩʪʘʥʦʚʠʪʝ ʧʨʘʚʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ

ʑʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʨʦʛʨʘʤʤʫ Codesys v3.5, ʥʘʞʤʠʪʝ ʩʚʦʡʩʪʚʘ,
ʚʳʙʝʨʠʪʝ "ɿʘʧʫʩʢ ʦʪ ʠʤʝʥʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ".

(2) ɿʘʧʫʩʢ Codesys

ɼʚʘʞʜʳ ʱʝʣʢʥʠʪʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Codesys ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ.
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(3) ʉʦʟʜʘʪʴ ʧʨʦʝʢʪ

ɺʳʙʝʨʠʪʝ ʥʦʚʳʡ ʧʨʦʝʢʪ ʚ ʤʝʥʶ ʬʘʡʣ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ, ʢʘʢ ʧʦ-
ʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ.

(4) ɺʳʙʝʨʠʪʝ ʧʨʦʝʢʪ

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʧʫʩʪʦʡ ʠʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʧʨʦʝʢʪ. ɺʚʝʜʠʪʝ ʠʤʷ
ʠ ʧʫʪʴ ʢ ʬʘʡʣʫ ʧʨʦʝʢʪʘ, ʟʘʪʝʤ ʥʘʞʤʠʪʝ OK.

2) ʉʦʟʜʘʥʠʝ ʬʘʡʣʘ ʧʨʦʛʨʘʤʤʳ ʇʃʂ

ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʬʘʡʣʘ ʇʃʂ - ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʙʦʪʳ, ʥʦ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʝʞʠʤʘ ʧʨʦʛʨʘʤʤʠ-
ʨʦʚʘʥʠʷ, ʠ ʜʘʞʝ ʩʝʛʤʝʥʪʘʮʠʷ ʦʙʣʘʩʪʠ ʜʘʥʥʳʭ. ʇʝʨʝʜ ʩʦʟʜʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ
ʬʘʡʣʘ ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʴʥʦ ʨʘʟʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʦʧʝʨʘʮʠʡ, ʦʧʨʝʜʝʣʠʪʴ ʥʝʧʨʝ-
ʨʳʚʥʳʝ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠ ʟʘʧʫʩʢʘʝʤʳʝ ʩʦʙʳʪʠʷʤʠ ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ
ʧʨʠʦʨʠʪʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠ ʟʘʧʫʩʢʘʝʤʳʭ ʩʦʙʳʪʠʷʤʠ ʟʘʜʘʯ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʧʨʦ-
ʝʢʪʘ Codesys ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʥʝʧʨʝʨʳʚʥʘʷ ʟʘʜʘʯʘ ʧʦ ʫʤʦʣʯʘʥʠʶ,
ʧʦʜ ʢʦʪʦʨʦʡ ʠʤʝʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠ PLC_ PRG.

(1) ʉʦʟʜʘʪʴ ʟʘʜʘʯʫ

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʫʧʨʘʚʣʷʡʪʝ ʟʘʜʘʯʘʤʠ ʚ "ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʜʘʯ". ɺ ʦʙʱʠʭ ʧʨʦ-
ʝʢʪʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʝʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʦʩʥʦʚʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʠ
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ʟʘʜʘʯʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ ʙʫʜʫʪ ʠʤʝʪʴ ʙʦʣʝʝ ʚʳʩʦ-
ʢʠʡ ʧʨʠʦʨʠʪʝʪ ʠ ʙʦʣʝʝ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʮʠʢʣʘ, ʧʦʩʢʦʣʴʢʫ ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙ-
ʥʦʚʣʷʪʴ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʚ ʧʨʦʝʢʪʝ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʫʧʨʘʚ-
ʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ, ʦʥʦ ʪʘʢʞʝ ʙʫʜʝʪ ʚʳʜʝʣʝʥʦ ʚ ʦʪʜʝʣʴʥʫʶ ʟʘʜʘʯʫ ʠ
ʧʦʩʪʘʚʣʝʥʦ ʥʘ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʨʠʦʨʠʪʝʪ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ:

(2) ʉʦʟʜʘʪʴ POU

ʅʘʞʤʠʪʝ "ʇʨʠʣʦʞʝʥʠʝ" > ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ "ɼʦʙʘʚʠʪʴ ʦʙʲʝʢʪ", ʚʳʙʝ-
ʨʠʪʝ POU.

a) ʆʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ

ɺ ʦʢʥʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ POU "PLC_PRG". ɼʚʘʞʜʳ
ʱʝʣʢʥʠʪʝ "PLC_PRG" ʚ ʜʝʨʝʚʝ ʫʩʪʨʦʡʩʪʚ, ʯʪʦʙʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʨʳʪʴ
ʝʛʦ ʚ ʨʝʜʘʢʪʦʨʝ ʷʟʳʢʘ ST ʚ ʮʝʥʪʨʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ
Codesys. ʈʝʜʘʢʪʦʨ ʷʟʳʢʘ ʩʦʩʪʦʠʪ ʠʟ ʯʘʩʪʠ ʜʝʢʣʘʨʘʮʠʠ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ) ʠ
ʯʘʩʪʠ ʨʝʘʣʠʟʘʮʠʠ (ʥʠʞʥʷʷ ʯʘʩʪʴ), ʨʘʟʜʝʣʝʥʥʳʭ ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʨʘʟʜʝʣʠ-
ʪʝʣʴʥʦʡ ʣʠʥʠʝʡ. ɺ ʯʘʩʪʠ ʦʙʲʷʚʣʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ: ʥʦʤʝʨ ʩʪʨʦʢʠ, ʪʠʧ ʠ
ʠʤʷ POU (ʥʘʧʨʠʤʝʨ, "PROGRAM PLC_PRG"), ʘ ʪʘʢʞʝ ʦʙʲʷʚʣʝʥʠʝ ʧʝʨʝ-
ʤʝʥʥʦʡ ʤʝʞʜʫ ʢʣʶʯʝʚʳʤʠ ʩʣʦʚʘʤʠ "VAR" ʠ "END_VAR", ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ
ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. ɺ ʨʘʟʜʝʣʝ ʦʙʲʷʚʣʝʥʠʷ ʨʝʜʘʢʪʦʨʘ ʧʝʨʝʤʝʩʪʠʪʝ ʢʫʨ-
ʩʦʨ ʧʦʩʣʝ VAR ʠ ʥʘʞʤʠʪʝ Enter. ɺʩʪʘʚʴʪʝ ʥʦʚʫʶ ʧʫʩʪʫʶ ʩʪʨʦʢʫ, ʦʙʲʷʚʠʪʝ
ʧʝʨʝʤʝʥʥʫʶ INT "Ivar", ʧʝʨʝʤʝʥʥʫʶ INT "Erg", ʧʝʨʝʤʝʥʥʫʶ FB1 "Fbinst".
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b) ɺʚʝʜʠʪʝ ʧʨʦʛʨʘʤʤʫ

ɺʚʝʜʠʪʝ ʩʣʝʜʫʶʱʠʡ ʢʦʜ ʚ ʦʙʣʘʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦʜ ʦʙʣʘ-
ʩʪʴʶ ʦʙʲʷʚʣʝʥʠʷ:

c) ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʬʫʥʢʮʠʷ / ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ

ɺ ʦʙʣʘʩʪʠ ʦʙʲʷʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʚʳ ʚʠʜʠʪʝ, ʯʪʦ ʚʳʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʡ ʙʣʦʢ "FB1", ʥʦ "FB1" - ʵʪʦ ʥʝ ʩʪʘʥʜʘʨʪʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ,
ʧʦʵʪʦʤʫ ʚʘʤ ʥʫʞʥʦ ʥʘʩʪʨʦʠʪʴ ʝʛʦ. ɺʳʙʝʨʠʪʝ ʢʦʤʘʥʜʫ "ɼʦʙʘʚʠʪʴ ʦʙʲʝʢʪ"
ʚ ʤʝʥʶ "ʇʨʦʝʢʪ". ɺʳʙʝʨʠʪʝ "POU" ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ "ɼʦʙʘ-
ʚʠʪʴ ʦʙʲʝʢʪ", ʚʚʝʜʠʪʝ ʠʤʷ: FB1 ʠ ʘʢʪʠʚʠʨʫʡʪʝ ʦʧʮʠʶ "ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ
ʙʣʦʢ (b)" ʚ ʦʧʮʠʠ ʪʠʧʘ. ɺ ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ ʨʝʘʣʠʟʘʮʠʠ ʚʳʙʝʨʠʪʝ "ʩʪʨʫʢʪʫ-
ʨʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ (ST)". ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ "ʦʪʢʨʳʪʴ", ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ
ʥʘʩʪʨʦʡʢʫ ʦʙʲʝʢʪʘ.

ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ FB1. ʂʘʢ
ʠ ʚ ʦʙʲʷʚʣʝʥʠʠ ʧʝʨʝʤʝʥʥʳʭ PLC_PRG, ʟʜʝʩʴ ʦʙʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ
ʧʝʨʝʤʝʥʥʳʝ:

ɺ ʨʘʟʜʝʣʝ ʨʝʘʣʠʟʘʮʠʠ ʨʝʜʘʢʪʦʨʘ ʧʨʦʛʨʘʤʤ ʚʚʝʜʠʪʝ ʩʣʝʜʫʶʱʝʝ:

ʌʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ "2" ʢ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ
"in" ʠ ʧʨʠʩʚʦʠʪʴ ʝʝ ʚʳʭʦʜʫ "out".
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5.2 ʆʪʦʙʨʘʞʝʥʠʝ ʚʚʦʜʘ/ʚʳʚʦʜʘ

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Codesys, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʩ ʤʦ-
ʜʫʣʝʤ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʠʣʠ ʩʝʪʝʚʘʷ
ʩʚʷʟʴ ʩ ʚʥʝʰʥʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ ʤʝʪʦʜʘ:

(1) ʇʨʠʚʷʞʠʪʝ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ POU, ʢ ʧʝʨʝʤʝʥʥʳʤ

(2) ʀʩʧʦʣʴʟʫʡʪʝ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ AT, ʯʪʦʙʳ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʪʴ ʧʝʨʝʤʝʥʥʫʶ ʩ
ʦʧʨʝʜʝʣʝʥʥʳʤ ʘʜʨʝʩʦʤ. ʇʨʷʤʘʷ ʧʝʨʝʤʝʥʥʘʷ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ
ʩʣʝʜʫʶʱʠʤ ʧʨʘʚʠʣʘʤ:

AT<ʘʜʨʝʩ>:
<ʠʜʝʥʪʠʬʠʢʘʪʦʨ> AT<ʘʜʨʝʩ>:<ʪʠʧ ʜʘʥʥʳʭ>{:=<ʠʥʠʮʠʘʣʠʟʠʨʫʶʱʝʝ ʟʥʘ-

ʯʝʥʠʝ>};

{} - ʥʝʦʙʷʟʘʪʝʣʴʥʘʷ ʯʘʩʪʴ.

ʅʘʯʥʠʪʝ ʩ ʩʠʤʚʦʣʘ "%", ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʩʠʤʚʦʣ ʧʨʝʬʠʢʩʘ ʧʦʟʠʮʠʠ ʠ ʩʠʤ-
ʚʦʣ ʧʨʝʬʠʢʩʘ ʨʘʟʤʝʨʘ. ɽʩʣʠ ʝʩʪʴ ʦʮʝʥʢʘ, ʠʩʧʦʣʴʟʫʡʪʝ ʮʝʣʦʝ ʯʠʩʣʦ ʜʣʷ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷ ʦʮʝʥʢʠ ʠ ʩʠʤʚʦʣ ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʠ ".", ʥʘʧʨʠʤʝʨ %IX0.0, %QW0.
ʆʩʦʙʳʡ ʬʦʨʤʘʪ ʧʨʷʤʦʛʦ ʦʙʲʷʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʧʦʢʘʟʘʥ ʥʘ ʩʣʝʜʫʶʱʝʤ
ʨʠʩʫʥʢʝ:

identifier AT %I

%Q

%M

X

B

W

D

L

Byte Bit

Byte

Data type

AT address Е Data type Жidentifier
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5.3 ʂʦʥʬʠʛʫʨʘʮʠʷ ʟʘʜʘʯʠ

1) ʆʙʟʦʨ

ʇʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʠʩʘʥʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʠ-
ʧʠʯʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ
ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺʳʧʦʣʥʝʥʠʝ ʨʘʟ-
ʣʠʯʥʳʭ ʯʘʩʪʝʡ ʧʨʦʛʨʘʤʤʳ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ "ʟʘʜʘʯʘʤʠ". ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ "ʟʘ-
ʜʘʯʠ" ʩʝʨʠʷ ʧʨʦʛʨʘʤʤ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʝʨʠʦ-
ʜʠʯʝʩʢʠ ʠʣʠ ʟʘʧʫʩʢʘʪʴʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʦʙʳʪʠʶ ʜʣʷ ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ
ʧʨʦʛʨʘʤʤʳ. ɺ ʜʝʨʝʚʝ ʫʩʪʨʦʡʩʪʚ ʝʩʪʴ ʚʢʣʘʜʢʘ ʜʠʩʧʝʪʯʝʨʘ ʟʘʜʘʯ, ʩ ʧʦʤʦʱʴʶ ʢʦ-
ʪʦʨʦʡ ʤʦʞʥʦ ʦʙʲʷʚʠʪʴ ʢʦʥʢʨʝʪʥʫʶ PLC_PRG ʠ ʫʧʨʘʚʣʷʪʴ ʚʳʧʦʣʥʝʥʠʝʤ ʜʨʫʛʠʭ
ʧʦʜʧʨʦʛʨʘʤʤ ʚ ʧʨʦʝʢʪʝ. ɿʘʜʘʯʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʜʘʥʠʷ ʘʪʨʠʙʫʪʦʚ ʦʨʛʘʥʠʟʘ-
ʮʠʦʥʥʦʡ ʝʜʠʥʠʮʳ ʧʨʦʛʨʘʤʤʳ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ. ʕʪʦ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ
ʚʳʧʦʣʥʝʥʠʝʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʟʦʚʘ. ɺ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ
ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ, ʘ ʚ ʟʘʜʘʯʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦ-
ʛʨʘʤʤʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ. ʂʘʢ ʪʦʣʴʢʦ ʟʘʜʘʯʘ ʫʩʪʘʥʦʚʣʝʥʘ, ʦʥʘ ʤʦʞʝʪ
ʫʧʨʘʚʣʷʪʴ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʮʠʢʣʘ ʠʣʠ ʟʘʧʫʩʢʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʦ
ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʙʳʪʠʷʤ.

ɺ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʜʘʯʠ ʟʘʜʘʝʪʩʷ ʠʤʷ, ʧʨʠʦʨʠʪʝʪ ʠ ʪʠʧ ʟʘʧʫʩʢʘ ʟʘʜʘʯʠ. ʕʪʦʪ
ʪʠʧ ʟʘʧʫʩʢʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʧʦ ʚʨʝʤʝʥʠ (ʧʝʨʠʦʜʠʯʝʩʢʠʡ, ʩʣʫʯʘʡʥʳʡ) ʠʣʠ ʧʦ
ʚʨʝʤʝʥʠ ʚʥʫʪʨʝʥʥʝʛʦ ʠʣʠ ʚʥʝʰʥʝʛʦ ʪʨʠʛʛʝʨʘ ʟʘʜʘʯʠ, ʥʘʧʨʠʤʝʨ, ʧʦ ʥʘʨʘʩʪʘʶ-
ʱʝʤʫ ʬʨʦʥʪʫ ʛʣʦʙʘʣʴʥʦʡ ʙʫʣʝʚʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʦʙʳ-
ʪʠʶ ʚ ʩʠʩʪʝʤʝ. ɼʣʷ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʟʘʜʘʪʴ ʩʝʨʠʶ ʧʨʦʛʨʘʤʤ, ʟʘʧʫʩʢʘʝ-
ʤʳʭ ʵʪʦʡ ʟʘʜʘʯʝʡ. ɽʩʣʠ ʵʪʘ ʟʘʜʘʯʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʪʝʢʫʱʝʤ ʮʠʢʣʝ, ʪʦ ʵʪʠ
ʧʨʦʛʨʘʤʤʳ ʙʫʜʫʪ ʦʙʨʘʙʦʪʘʥʳ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʮʠʢʣʘ. ʉʦʯʝʪʘʥʠʝ ʧʨʠʦʨʠʪʝʪʘ
ʠ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ. ʀʥʪʝʨʬʝʡʩ
ʫʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʧʦʢʘʟʘʥ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ:



75

ʇʦʩʢʦʣʴʢʫ Codesys v3.x ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʘʪʨʠʙʫʪʳ ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʟʘ-
ʜʘʯ, ʧʨʦʛʨʘʤʤʠʩʪʳ ʜʦʣʞʥʳ ʩʣʝʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʧʨʘʚʠʣʘʤ:

¶ ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʥʠʡ ʮʠʢʣʘ - 100.
¶ ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʥʠʡ - 100.
¶ ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ, ʟʘʧʫʩʢʘʝʤʳʭ ʩʦʙʳʪʠʷʤʠ, - 100.
¶ ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʝʚʦʡ ʩʠʩʪʝʤʦʡ, PLC_ PRG ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʢʘʢ ʩʚʦ-
ʙʦʜʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʙʝʟ ʚʩʪʘʚʢʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʟʘʜʘʯʠ.

¶ ʇʨʦʛʨʘʤʤʘ ʦʙʨʘʙʦʪʢʠ ʠ ʚʳʟʦʚʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʩʭʦʜʷʱʝʡ
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʚ ʨʝʜʘʢʪʦʨʝ ʟʘʜʘʯ.

2) ʇʨʠʦʨʠʪʝʪ ʟʘʜʘʯʠ

ɺ Codesys ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʦʨʠʪʝʪ ʟʘʜʘʯ. ʉʫʱʝʩʪʚʫʝʪ 32 ʫʨʦʚʥʷ (ʯʠʩʣʦ ʦʪ
0 ʜʦ 31, 0 - ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʨʠʦʨʠʪʝʪ, 31 - ʩʘʤʳʡ ʥʠʟʢʠʡ). ɺʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ
ʧʨʦʛʨʘʤʤʳ ʟʘʜʘʯʘ ʩ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʠʤʝʝʪ ʧʨʠʦʨʠʪʝʪ ʥʘʜ ʟʘʜʘʯʝʡ ʩ ʥʠʟ-
ʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ. ɿʘʜʘʯʘ ʩ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ 0 ʤʦʞʝʪ ʧʨʝʨʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ
ʧʨʦʛʨʘʤʤʳ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʚ ʪʦʤ ʞʝ ʨʝʩʫʨʩʝ, ʪʘʢ ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ
ʧʨʦʛʨʘʤʤʳ ʩ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʟʘʤʝʜʣʠʪʩʷ.

ʇʨʠʤʝʯʘʥʠʝ: ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʫʨʦʚʥʷ ʧʨʠʦʨʠʪʝʪʘ ʟʘʜʘʯʠ ʥʝ ʥʘʟʥʘʯʘʡʪʝ ʟʘ-
ʜʘʯʠ ʩ ʦʜʠʥʘʢʦʚʳʤ ʧʨʠʦʨʠʪʝʪʦʤ. ɽʩʣʠ ʧʝʨʝʜ ʟʘʜʘʯʘʤʠ ʩ ʪʘʢʠʤ ʞʝ ʧʨʠʦʨʠ-
ʪʝʪʦʤ ʝʩʪʴ ʜʨʫʛʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʜʘʯ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʥʝʦʧʨʝʜʝ-
ʣʝʥʥʳʤʠ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ.

3) ʊʠʧ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ

ɼʣʷ ʢʘʞʜʦʡ ʥʝʟʘʚʠʩʠʤʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʥʘʩʪʨʘʠʚʘʪʴ ʪʠʧ. ɺ ʪʦʤ
ʯʠʩʣʝ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʮʠʢʣ, ʪʨʠʛʛʝʨ ʩʦʙʳʪʠʷ, ʚʥʝʰʥʠʡ ʪʨʠʛʛʝʨ, ʩʚʦʙʦʜʥʳʡ ʭʦʜ
ʠ ʪʨʠʛʛʝʨ ʩʦʩʪʦʷʥʠʷ.

(1) ʎʠʢʣ

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʚʳʧʦʣʥʷʶʪʩʷ ʠʣʠ ʥʝʪ ʠʥʩʪʨʫʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦ-
ʛʨʘʤʤʝ, ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʙʫʜʝʪ ʨʘʟʣʠʯʥʳʤ, ʧʦʵʪʦʤʫ ʬʘʢʪʠʯʝʩʢʦʝ
ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ ʩʢʘʥʠʨʦʚʘʥʠʷ,
ʠ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʙʫʜʝʪ ʨʘʟʥʳʤ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʞʠʤʘ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ
ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʤʥʦʛʦʢʨʘʪʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʨʝʤʝʥʝʤ
ʮʠʢʣʘ. ɼʘʞʝ ʝʩʣʠ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʤʝʥʷʝʪʩʷ, ʤʦʞʥʦ ʧʦʜʜʝʨʞʠ-
ʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʦʙʥʦʚʣʝʥʠʷ. ɿʜʝʩʴ ʤʳ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʤ ʧʨʝʜ-
ʧʦʯʝʩʪʴ ʨʝʞʠʤ ʟʘʧʫʩʢʘ ʟʘʜʘʯ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʮʠʢʣʦʤ.
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ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʟʘʜʘʯʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʨʦʛʨʘʤʤʝ, ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʨʝʞʠʤ
ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʮʠʢʣʘ, ʘ ʚʨʝʤʷ ʠʥʪʝʨʚʘʣʘ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ 10 ʤʩ, ʪʦ ʩʭʝʤʘ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥʘ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ.

8ms 2ms 6ms 4ms 7ms 3ms 8ms

Actual program
execution time Waiting

time
END END END END

10ms 10ms 10ms 10ms

Fixed cycle set time

ɽʩʣʠ ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʟʘʚʝʨʰʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʫʢʘ-
ʟʘʥʥʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʫʩʪʘʥʦʚʢʠ ʮʠʢʣʘ, ʪʦ ʦʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ. ɽʩʣʠ ʚ ʧʨʠʣʦʞʝʥʠʠ ʝʩʪʴ ʟʘʜʘʯʠ ʩ ʙʦʣʝʝ ʥʠʟ-
ʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ, ʢʦʪʦʨʳʝ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ, ʦʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ.

(2) ʉʚʦʙʦʜʥʦʝ ʜʚʠʞʝʥʠʝ

ɿʘʜʘʥʠʝ ʙʫʜʝʪ ʦʙʨʘʙʦʪʘʥʦ, ʢʘʢ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʘ ʥʘʯʥʝʪ ʚʳʧʦʣʥʷʪʴʩʷ. ʇʦ ʦʢʦʥ-
ʯʘʥʠʠ ʦʜʥʦʛʦ ʮʠʢʣʘ ʨʘʙʦʪʳ ʟʘʜʘʥʠʝ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʟʘʧʫʱʝʥʦ ʚ ʩʣʝ-
ʜʫʶʱʝʤ ʮʠʢʣʝ.

ʅʘ ʥʝʛʦ ʥʝ ʚʣʠʷʝʪ ʮʠʢʣ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ (ʚʨʝʤʷ ʠʥʪʝʨʚʘʣʘ). ʊʦ ʝʩʪʴ
ʢʘʞʜʳʡ ʨʘʟ ʩʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʩʣʝʜʫʶʱʠʡ ʮʠʢʣ ʚʳʧʦʣʥʷʣʩʷ ʧʦʩʣʝ ʚʳʧʦʣ-
ʥʝʥʠʷ ʧʦʩʣʝʜʥʝʡ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʛʨʘʤʤʳ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʮʠʢʣ ʧʨʦʛʨʘʤʤʳ
ʥʝ ʙʫʜʝʪ ʟʘʚʝʨʰʝʥ.

8ms 6ms 7ms 3ms 8ms

Actual program
execution time

END;0 ENDEND;0 END;0

7ms

END;0 END;0

ʇʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʚʳʧʦʣʥʝʥʠʷ ʥʝʪ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝ-
ʥʠʷ ʟʘʜʘʯʠ, ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʳʡ ʨʘʟ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ. ʇʦʵʪʦʤʫ ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʘ,
ʠ ʵʪʦʪ ʤʝʪʦʜ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ.
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(3) ʉʦʙʳʪʠʝ

ɽʩʣʠ ʧʝʨʝʤʝʥʥʘʷ ʚ ʦʙʣʘʩʪʠ ʩʦʙʳʪʠʡ ʧʦʣʫʯʘʝʪ ʥʘʨʘʩʪʘʶʱʠʡ ʬʨʦʥʪ, ʟʘʜʘʯʘ ʟʘ-
ʧʫʩʢʘʝʪʩʷ.

(4) ʉʪʘʪʫʩ

ɽʩʣʠ ʧʝʨʝʤʝʥʥʘʷ ʚ ʦʙʣʘʩʪʠ ʩʦʙʳʪʠʡ ʨʘʚʥʘ true, ʟʘʜʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ.

ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʪʨʠʛʛʝʨ ʩʦʙʳʪʠʷ ʠ ʪʨʠʛʛʝʨ ʩʦʩʪʦʷʥʠʷ ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʝʣʝʥʘʷ ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ - ʵʪʦ ʙʫʣʝʚʘ ʧʝʨʝʤʝʥʥʘʷ status, ʚʳʙʨʘʥ-
ʥʘʷ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ ʪʨʠʛʛʝʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ
ʪʘʙʣʠʮʝ.

1 2 3 4

ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ ʟʘʧʫʩʢʘ ʟʘʜʘʯʠ

ʈʝʞʠʤ ʪʨʠʛʛʝʨʘ ʩʦʩʪʦʷʥʠʷ ʧʦʭʦʞ ʥʘ ʬʫʥʢʮʠʶ ʪʨʠʛʛʝʨʘ ʩʦʙʳʪʠʷ, ʨʘʟʥʠʮʘ ʚ ʪʦʤ,
ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʪʨʠʛʛʝʨʥʘʷ ʧʝʨʝʤʝʥʥʘʷ
ʪʨʠʛʛʝʨʘ ʩʦʩʪʦʷʥʠʷ ʠʩʪʠʥʥʘ, ʠ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʝʩʣʠ ʦʥʘ ʣʦʞʥʘ. ɺ ʪʦ
ʚʨʝʤʷ ʢʘʢ ʩʦʙʳʪʠʡʥʳʡ ʪʨʠʛʛʝʨ ʩʦʙʠʨʘʝʪ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʳʡ ʩʠʛʥʘʣ ʥʘʨʘʩʪʘ-
ʶʱʝʛʦ ʬʨʦʥʪʘ ʪʨʠʛʛʝʨʥʦʡ ʧʝʨʝʤʝʥʥʦʡ.

ʈʘʟʥʳʝ ʪʠʧʳ ʟʘʜʘʯ ʧʦʢʘʟʘʣʠ ʨʘʟʥʳʝ ʦʪʚʝʪʳ ʚ ʪʦʯʢʘʭ ʚʳʙʦʨʢʠ 1-4 (ʬʠʦʣʝʪʦ-
ʚʳʡ). ʕʪʦ ʢʦʥʢʨʝʪʥʦʝ ʩʦʙʳʪʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠʩʪʠʥʥʳʤ, ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʫʩʣʦ-
ʚʠʝ ʟʘʜʘʯʠ, ʫʧʨʘʚʣʷʝʤʦʡ ʩʦʩʪʦʷʥʠʝʤ. ʆʜʥʘʢʦ ʟʘʜʘʯʘ, ʫʧʨʘʚʣʷʝʤʘʷ ʩʦʙʳʪʠ-
ʷʤʠ, ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʩʦʙʳʪʠʝ ʠʟʤʝʥʠʣʦʩʴ ʩ ʣʦʞʥʦʛʦ ʥʘ ʠʩʪʠʥʥʦʝ. ɽʩʣʠ ʯʘʩʪʦʪʘ
ʚʳʙʦʨʢʠ ʧʣʘʥʘ ʟʘʜʘʯʠ ʩʣʠʰʢʦʤ ʤʘʣʘ, ʥʘʨʘʩʪʘʶʱʠʡ ʬʨʦʥʪ ʩʦʙʳʪʠʷ ʤʦʞʝʪ
ʙʳʪʴ ʥʝ ʦʙʥʘʨʫʞʝʥ.

ʄʝʩʪʦ ʚʳʧʦʣʥʝʥʠʷ 1 2 3 4

ʉʦʙʳʪʠʝ ʅʝ ʚʳʧʦʣʥʷʪʴ ɺʳʧʦʣʥʠʪʴ ɺʳʧʦʣʥʠʪʴ ɺʳʧʦʣʥʠʪʴ

ʉʪʘʪʫʩ ʅʝ ʚʳʧʦʣʥʷʪʴ ɺʳʧʦʣʥʠʪʴ ʅʝ ʚʳʧʦʣʥʷʪʴ ʅʝ ʚʳʧʦʣʥʷʪʴ

(5) ɺʥʝʰʥʝʝ ʧʨʝʨʳʚʘʥʠʝ

ɽʩʣʠ ʧʝʨʝʤʝʥʥʘʷ ʚ ʦʙʣʘʩʪʠ ʩʦʙʳʪʠʡ ʧʦʣʫʯʘʝʪ ʥʘʨʘʩʪʘʶʱʠʡ ʠʣʠ ʩʧʘʜʘʶʱʠʡ
ʬʨʦʥʪ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʧʨʝʨʳʚʘʥʠʷ X, ʟʘʜʘʯʘ ʟʘʧʫʩʢʘʝʪʩʷ.

ɺʭʦʜʥʘʷ ʢʣʝʤʤʘ X ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʘ ʚʥʝʰʥʝʛʦ ʧʨʝʨʳʚʘ-
ʥʠʷ. ʂʘʞʜʘʷ ʚʭʦʜʥʘʷ ʢʣʝʤʤʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʥʝʰʥʝʤʫ ʧʨʝʨʳʚʘʥʠʶ, ʠ ʥʘʨʘʩʪʘ-
ʶʱʠʡ ʠʣʠ ʩʧʘʜʘʶʱʠʡ ʬʨʦʥʪ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʨʝʨʳʚʘʥʠʝ.
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(6) ʉʪʦʨʦʞʝʚʦʡ ʧʝʩ

ʉʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ - ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʘʧʧʘʨʘʪʥʦʛʦ ʪʠʧʘ ʢʦʥʪʨʦʣ-
ʣʝʨʘ. ɽʛʦ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʩ ʧʦʤʦʱʴʶ "ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʜʘʯʠ" ʚ Codesys. ʇʦ
ʫʤʦʣʯʘʥʠʶ ʬʫʥʢʮʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ.

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʣʝʞʠʚʘʥʠʠ ʘʥʦʤʘ-
ʣʠʡ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʩʙʦʷ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʦʚ. ɽʩʣʠ ʚ ʩʠ-
ʩʪʝʤʝ ʧʨʦʠʟʦʡʜʝʪ ʩʙʦʡ ʠʣʠ ʧʨʦʛʨʘʤʤʘ ʚʦʡʜʝʪ ʚ ʤʝʨʪʚʳʡ ʮʠʢʣ, ʩʪʦʨʦʞʝʚʦʡ ʪʘʡ-
ʤʝʨ ʧʦʰʣʝʪ ʩʠʛʥʘʣ ʩʙʨʦʩʘ ʚ ʩʠʩʪʝʤʫ ʠʣʠ ʦʩʪʘʥʦʚʠʪ ʧʨʦʛʨʘʤʤʫ, ʚʳʧʦʣʥʷʝʤʫʶ
ʇʃʂ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ʄʳ ʤʦʞʝʤ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʢʘʢ ʱʝʥʦʢ ʥʫʞʜʘ-
ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʭʦʟʷʠʥ ʨʝʛʫʣʷʨʥʦ ʝʛʦ ʢʦʨʤʠʣ. ɽʩʣʠ ʝʛʦ ʥʝ ʧʦʢʦʨʤʠʪʴ ʚ ʪʝʯʝʥʠʝ
ʫʢʘʟʘʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʦʥ ʥʝʤʝʜʣʝʥʥʦ ʧʨʦʛʦʣʦʜʘʝʪʩʷ. ʏʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʩʪʦʨʦʞʝ-
ʚʦʡ ʪʘʡʤʝʨ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʜʚʘ ʧʘʨʘʤʝʪʨʘ - ʚʨʝʤʷ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ.
ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʧʩʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ.

ɺʨʝʤʷ

Codesys ʤʦʞʝʪ ʥʘʩʪʨʦʠʪʴ ʥʝʟʘʚʠʩʠʤʳʡ ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʜʣʷ ʢʘʞʜʦʡ ʟʘʜʘʯʠ.
ɽʩʣʠ ʮʝʣʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʩʪʘʥʦʚʢʫ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʦ-
ʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʧʨʝʜʝʣʳ. ʇʦ ʫʤʦʣʯʘʥʠʶ
ʝʜʠʥʠʮʝʡ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʷʚʣʷʶʪʩʷ ʤʠʣʣʠʩʝʢʫʥʜʳ (ʤʩ).
ɽʩʣʠ ʮʠʢʣ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʨʝʚʳʰʘʝʪ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʪʦʨʦʞʝ-
ʚʦʛʦ ʪʘʡʤʝʨʘ, ʘʢʪʠʚʠʨʫʝʪʩʷ ʬʫʥʢʮʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʠ ʪʝʢʫʱʘʷ ʟʘʜʘʯʘ
ʧʨʝʨʳʚʘʝʪʩʷ.

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʩʢʣʶʯʝʥʠʡ ʩʪʦ-
ʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʦʠʟʦʡʪʠ, ʧʨʝʞʜʝ ʯʝʤ ʢʦʥʪʨʦʣʣʝʨ
ʦʙʥʘʨʫʞʠʪ ʦʰʠʙʢʫ ʧʨʠʣʦʞʝʥʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝ 1.
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ʂʦʥʝʯʥʦʝ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ = ʚʨʝʤʷ × ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʦʩʪʴ. ɽʩʣʠ ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʨʝʚʳʰʘʝʪ ʚʨʝʤʷ ʩʨʘ-
ʙʘʪʳʚʘʥʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ, ʪʦ ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʘʢʪʠʚʠʨʫʝʪʩʷ. ʅʘʧʨʠ-
ʤʝʨ, ʝʩʣʠ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 10 ʤʩ, ʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ 5,
ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʨʘʚʥʦ 50 ʤʩ. ʇʦʢʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝ-
ʥʠʷ ʟʘʜʘʯʠ ʧʨʝʚʳʰʘʝʪ 50 ʤʩ, ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʙʫʜʝʪ ʘʢʪʠʚʠʨʦʚʘʥ ʥʝʤʝʜ-
ʣʝʥʥʦ, ʠ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ ʙʫʜʝʪ ʧʨʠʦʩʪʘʥʦʚʣʝʥʦ.
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5.4 ɿʘʛʨʫʟʢʘ/ʯʪʝʥʠʝ ʧʨʦʛʨʘʤʤ

5.4.1 ʂʦʤʧʠʣʷʮʠʷ

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʨʦʛʨʘʤʤʘ ʥʘʧʠʩʘʥʘ, ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʤʧʠʣʠʨʦʚʘʪʴ ʧʝʨʝʜ ʟʘ-
ʛʨʫʟʢʦʡ. ʂʦʤʘʥʜʘ ʢʦʤʧʠʣʷʮʠʠ ʧʨʦʚʝʨʷʝʪ ʩʠʥʪʘʢʩʠʩ ʥʘʧʠʩʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ
ʢʦʤʧʠʣʠʨʫʝʪ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʳ, ʜʦʙʘʚʣʝʥʥʳʝ ʚ ʟʘʜʘʯʫ. ɽʩʣʠ ʩʦʟʜʘʥʥʳʡ POU
ʥʝ ʜʦʙʘʚʣʝʥ ʚ ʟʘʜʘʯʫ, ʢʦʤʘʥʜʘ ʢʦʤʧʠʣʷʮʠʠ ʥʝ ʧʨʦʚʝʨʷʝʪ ʩʠʥʪʘʢʩʠʩ POU.

ʂʦʤʘʥʜʘ ʢʦʤʧʠʣʷʮʠʠ ʥʝ ʛʝʥʝʨʠʨʫʝʪ ʥʠʢʘʢʦʛʦ ʢʦʜʘ, ʘ ʪʦʣʴʢʦ ʧʨʦʚʝʨʷʝʪ ʩʠʥʪʘʢ-
ʩʠʩ POU. ʂʦʛʜʘ ʢʦʤʘʥʜʘ ʚʭʦʜʘ ʚ ʫʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʧʨʷʤʫʶ, ʩʠʩʪʝʤʘ ʧʦ
ʫʤʦʣʯʘʥʠʶ ʪʘʢʞʝ ʚʳʧʦʣʥʠʪ ʢʦʤʘʥʜʫ ʢʦʤʧʠʣʷʮʠʠ (ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʚʳʧʦʣʥʝ-
ʥʠʶ ʢʦʤʘʥʜʳ ʢʦʤʧʠʣʷʮʠʠ ʩʥʘʯʘʣʘ ʚʨʫʯʥʫʶ), ʘ ʟʘʪʝʤ ʚʳʧʦʣʥʠʪ ʢʦʤʘʥʜʫ ʚʭʦʜʘ ʚ
ʩʦʝʜʠʥʝʥʠʝ ʧʦʩʣʝ ʢʦʤʧʠʣʷʮʠʠ ʠ ʧʨʦʚʝʨʢʠ ʦʪʩʫʪʩʪʚʠʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʦʰʠʙʦʢ.
ɸʥʘʣʦʛʠʯʥʦ, ʧʨʦʚʝʨʢʘ ʩʠʥʪʘʢʩʠʩʘ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ POU, ʢʦʪʦʨʳʝ ʥʝ ʜʦʙʘʚ-
ʣʝʥʳ ʚ ʟʘʜʘʯʫ ʚʦ ʚʨʝʤʷ ʢʦʤʧʠʣʷʮʠʠ. ɺʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜʳ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ
ʦʜʥʦʚʨʝʤʝʥʥʦ ʛʝʥʝʨʠʨʫʝʪ ʢʦʜ.

(1) ʂʦʤʧʠʣʠʨʦʚʘʪʴ: ʢʦʤʧʠʣʷʮʠʷ ʪʝʢʫʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ.

(2) ʇʝʨʝʢʦʤʧʠʣʷʮʠʷ: ʝʩʣʠ ʚʘʤ ʥʫʞʥʦ ʧʝʨʝʢʦʤʧʠʣʠʨʦʚʘʪʴ ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʦʝ ʧʨʠ-
ʣʦʞʝʥʠʝ, ʚʳ ʤʦʞʝʪʝ ʧʝʨʝʢʦʤʧʠʣʠʨʦʚʘʪʴ ʝʛʦ.

(3) ʉʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʜ: ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʢʦʤʘʥʜʳ ʛʝʥʝʨʠʨʫʝʪʩʷ ʤʘʰʠʥ-
ʥʳʡ ʢʦʜ ʪʝʢʫʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜʳ login
ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʢʦʜ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ.

(4) ʆʯʠʩʪʠʪʴ: ʫʜʘʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʤʧʠʣʷʮʠʠ ʪʝʢʫʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʠ
ʧʦʚʪʦʨʥʦʤ ʚʭʦʜʝ ʚ ʫʩʪʨʦʡʩʪʚʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʤʧʠʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦ-
ʟʜʘʪʴ ʟʘʥʦʚʦ.

(5) ʆʯʠʩʪʠʪʴ ʚʩʝ: ʫʜʘʣʷʝʪ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʤʧʠʣʷʮʠʠ ʚ ʧʨʦʝʢʪʝ.

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʢʦʤʧʠʣʷʮʠʠ ʚʠʜʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʥʳʡ ʚ ʟʘʜʘʯʫ "
PLC_PRG " ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʠʥʠʤ ʮʚʝʪʦʤ, ʘ ʥʝ ʜʦʙʘʚʣʝʥʥʳʡ ʚ ʟʘʜʘʯʫ " PLC_PRG
" ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʝʨʳʤ ʮʚʝʪʦʤ. ʂʦʤʘʥʜʘ ʢʦʤʧʠʣʷʮʠʠ ʥʝ ʧʨʦʚʝʨʷʝʪ ʩʠʥʪʘʢʩʠʩ ʩʝ-
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ʨʦʛʦ POU, ʧʦʩʢʦʣʴʢʫ ʧʨʦʛʨʘʤʤʥʳʡ ʙʣʦʢ ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʥ-
ʩʪʨʫʢʮʠʷ ʢʦʤʧʠʣʷʮʠʠ ʧʨʦʚʝʨʷʝʪ ʪʦʣʴʢʦ ʩʠʥʪʘʢʩʠʩ POU ʚ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ.
ɽʩʣʠ ʧʨʦʛʨʘʤʤʥʳʡ ʙʣʦʢ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʝʨʳʤ
ʮʚʝʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʢʦʤʧʠʣʷʮʠʠ, ʚʳ ʤʦʞʝʪʝ ʧʨʦʚʝʨʠʪʴ, ʙʳʣ ʣʠ ʵʪʦʪ ʧʨʦʛʨʘʤʤ-
ʥʳʡ ʙʣʦʢ ʫʩʧʝʰʥʦ ʜʦʙʘʚʣʝʥ ʚ ʟʘʜʘʯʫ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ.

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʢʦʤʧʠʣʷʮʠʠ ʚʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʦ-
ʣʫʯʝʥʥʫʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʠʣʷʮʠʠ, ʚ ʩʪʨʦʢʝ ʩʦʦʙʱʝʥʠʡ, ʛʜʝ ʤʦʞʥʦ ʫʟʥʘʪʴ, ʝʩʪʴ
ʣʠ ʚ ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʦʰʠʙʢʠ ʠʣʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʦʰʠʙʦʢ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ. ɽʩʣʠ ʦʰʠʙʢʠ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʝʩʪʴ, ʚʳ ʤʦ-
ʞʝʪʝ ʧʨʦʩʤʦʪʨʝʪʴ ʠ ʥʘʡʪʠ ʠʭ ʚ ʦʢʥʝ ʩʦʦʙʱʝʥʠʡ ʠ ʠʟʤʝʥʠʪʴ ʧʨʦʛʨʘʤʤʫ ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ.

5.4.2 ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ ʟʘʛʨʫʟʢʠ

1) ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ

ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʦʞʝʥʠʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ ʩ ʮʝʣʝʚʳʤ
ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʧʝʨʝʡʪʠ ʚ ʩʦʩʪʦʷʥʠʝ ʦʥʣʘʡʥ. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʢʦʨ-
ʨʝʢʪʥʦʛʦ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ
ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʦʰʠʙʦʢ ʧʨʠ ʢʦʤʧʠ-
ʣʷʮʠʠ.

ɼʣʷ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʩ ʪʝʢʫʱʠʤ ʘʢʪʠʚʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʢʦʜ
ʥʝ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʦʰʠʙʦʢ, ʘ ʧʘʨʘʤʝʪʨʳ ʩʚʷʟʠ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʜʦʣʞʥʳ ʙʳʪʴ
ʥʘʩʪʨʦʝʥʳ ʧʨʘʚʠʣʴʥʦ. ʇʦʩʣʝ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʝʨʝʪ
ʟʘʛʨʫʟʢʫ ʧʨʦʛʨʘʤʤʳ.

2) ʉʢʘʯʘʪʴ

ʂʦʤʘʥʜʘ Download ʜʝʡʩʪʚʫʝʪ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʠʣʷ-
ʮʠʶ ʪʝʢʫʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʛʝʥʝʨʘʮʠʶ ʦʙʲʝʢʪʥʦʛʦ ʢʦʜʘ. ʇʦʤʠʤʦ ʧʨʦʚʝʨʢʠ ʩʠʥ-
ʪʘʢʩʠʩʘ (ʦʙʨʘʙʦʪʢʘ ʢʦʤʧʠʣʷʮʠʠ), ʛʝʥʝʨʠʨʫʝʪʩʷ ʦʙʲʝʢʪʥʳʡ ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ ʠ ʟʘ-
ʛʨʫʞʘʝʪʩʷ ʚ ʇʃʂ.
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(1) ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ ʩ ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ-ʠʟʤʝʥʝʥʠʡ

ʂʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʵʪʫ ʦʧʮʠʶ, ʠʟʤʝʥʝʥʥʘʷ ʯʘʩʪʴ ʧʨʦʝʢʪʘ ʟʘʛʨʫʞʘ-
ʝʪʩʷ ʚ ʢʦʥʪʨʦʣʣʝʨ. ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʝʨʝʭʦʜ ʢʦʥʪʨʦʣʣʝʨʘ ʚ ʩʦʩʪʦʷʥʠʝ
ʦʩʪʘʥʦʚʘ, ʠʩʧʦʣʴʟʫʡʪʝ ʦʧʝʨʘʮʠʶ "ʚʭʦʜ ʚ ʩʠʩʪʝʤʫ ʩ ʠʟʤʝʥʝʥʠʝʤ ʚ ʨʝʞʠʤʝ ʦʥ-
ʣʘʡʥ".

ʇʨʠʤʝʯʘʥʠʝ:

1) ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʧʦʣʥʠʣ ʭʦʪʷ ʙʳ ʦʜʥʫ ʧʦʣʥʫʶ ʟʘʛʨʫʟʢʫ.
2) ɼʘʥʥʳʝ ʫʢʘʟʘʪʝʣʷ ʙʫʜʫʪ ʦʙʥʦʚʣʷʪʴ ʟʥʘʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʮʠʢʣʘ. ɽʩʣʠ ʪʠʧ
ʜʘʥʥʳʭ ʠʩʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʟʤʝʥʝʥ, ʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩ-
ʧʝʯʝʥʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʜʘʥʥʳʝ ʫʢʘʟʘʪʝʣʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʳ.

(2) ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ ʩ ʟʘʛʨʫʟʢʦʡ

ʇʦʩʣʝ ʚʳʙʦʨʘ ʚʭʦʜʘ ʠ ʟʘʛʨʫʟʢʠ ʧʝʨʝʟʘʛʨʫʟʠʪʝ ʚʝʩʴ ʧʨʦʝʢʪ ʚ ʢʦʥʪʨʦʣʣʝʨ. ʉʘʤʦʝ
ʙʦʣʴʰʦʝ ʦʪʣʠʯʠʝ ʦʪ "ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʩ ʠʟʤʝʥʝʥʠʝʤ ʦʥʣʘʡʥ" ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ,
ʯʪʦ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʢʦʥʪʨʦʣʣʝʨ ʦʩʪʘʥʝʪʩʷ ʚ ʨʝʞʠʤʝ ʦʩʪʘʥʦʚʘ ʠ ʙʫʜʝʪ ʞʜʘʪʴ, ʧʦʢʘ
ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʪʧʨʘʚʠʪ ʢʦʤʘʥʜʫ run ʠʣʠ ʧʝʨʝʟʘʧʫʩʪʠʪ ʢʦʥʪʨʦʣʣʝʨ, ʯʪʦʙʳ ʟʘʧʫ-
ʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ.

(3) ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ ʙʝʟ ʠʟʤʝʥʝʥʠʡ

ʇʨʠ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ ʚʳ ʥʝ ʠʟʤʝʥʷʝʪʝ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʟʘʛʨʫʞʝʥʘ ʚ
ʢʦʥʪʨʦʣʣʝʨ ʚ ʧʦʩʣʝʜʥʠʡ ʨʘʟ.
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5.4.3 ɿʘʛʨʫʟʢʘ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ

Codesys ʥʝ ʟʘʛʨʫʞʘʝʪ ʠʩʭʦʜʥʳʡ ʢʦʜ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʟʘʱʠʪʳ
ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʧʨʦʛʨʘʤʤʠʩʪʘ. ɽʩʣʠ ʚʘʤ ʥʫʞʥʦ ʟʘʛʨʫʟʠʪʴ ʠʩʭʦʜʥʳʡ ʢʦʜ, ʚʘʤ
ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ ʚʨʫʯʥʫʶ. ʅʘʞʤʠʪʝ "ʦʥʣʘʡʥ" > "ʟʘʛʨʫʟʢʘ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ
ʥʘ ʧʦʜʢʣʶʯʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ". ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʫʩʪʘʥʦʚʠʪʴ ʵʪʦʪ ʘʪʨʠʙʫʪ ʚ
ʤʝʥʶ "ʇʨʦʝʢʪ" > "ʅʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ" > "ɿʘʛʨʫʟʢʘ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ" > "ʊʘʡʤʠʥʛ".

5.4.4 ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʯʪʝʥʠʷ

ʆʪʢʨʦʡʪʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʚʳʙʦʨʘ ʫʩʪʨʦʡʩʪʚʘ ʚ ʤʝʥʶ "ʌʘʡʣ > ɿʘʛʨʫʟʢʘ ʠʩʪʦʯ-
ʥʠʢʘ". ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʩʝʪʝʚʦʡ ʧʫʪʴ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʇʃʂ, ʠ ʥʘʞʠʤʘʝʪ
"OK". ɽʩʣʠ ʘʨʭʠʚʥʳʡ ʬʘʡʣ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʫʪʠ,
ʙʫʜʝʪ ʚʳʜʘʥ ʟʘʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʛʦ ʧʝʨʝʟʘʧʠʩʠ.

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʜ ʩʯʠʪʳʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ,
ʯʪʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʨʦʮʝʩʩʝ ʟʘʛʨʫʟʢʠ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ "ʟʘʛʨʫʟʢʘ ʠʩʪʦʯʥʠʢʘ ʥʘ
ʧʦʜʢʣʶʯʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ". ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʜʘʥʥʳʝ ʚ ʢʦʥʪʨʦʣʣʝʨʝ ʥʝ ʩʤʦ-
ʛʫʪ ʙʳʪʴ ʧʨʦʯʠʪʘʥʳ.
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5.5 ʆʪʣʘʜʢʘ ʧʨʦʛʨʘʤʤʳ

5.5.1 ʉʙʨʦʩ

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʩʧʦʩʦʙʘ ʩʙʨʦʩʘ ʧʨʦʛʨʘʤʤʳ Codesys, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚ
ʤʝʥʶ "ʦʥʣʘʡʥ".

ʂʦʛʜʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʳʙʨʘʥʦ ʚ ʜʝʨʝʚʝ ʫʩʪʨʦʡʩʪʚ, ʵʪʘ ʢʦʤʘʥʜʘ
ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʚ ʘʚʪʦʥʦʤʥʦʤ, ʪʘʢ ʠ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ. ʀʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ɻ ʪʦʡ ʢʦʤʘʥʜʳ ʧʨʠʚʝʜʝʪ ʢ ʩʙʨʦʩʫ ʫʩʪʨʦʡʩʪʚʘ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʦ ʝʩʪʴ

 1. ɻʦʨʷʯʠʡ ʩʙʨʦʩ

ʇʦʩʣʝ ʛʦʨʷʯʝʛʦ ʩʙʨʦʩʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ ʫʜʝʨʞʘʥʠʷ (ʧʝʨʝ-
ʤʝʥʥʳʝ PERSISTENT ʠ RETAIN), ʜʨʫʛʠʝ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʝʨʝ-
ʤʝʥʥʳʝ ʠʥʠʮʠʘʣʠʟʠʨʫʶʪʩʷ ʟʘʥʦʚʦ. ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʝʨʝʤʝʥʥʳʝ ʩ ʥʘʯʘʣʴ-
ʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʪʦ ʧʦʩʣʝ ʛʦʨʷʯʝʛʦ ʩʙʨʦʩʘ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʝʨʝʤʝʥʥʳʭ ʙʫʜʫʪ
ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʜʦ ʟʘʜʘʥʥʳʭ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʝʨʝ-
ʤʝʥʥʳʝ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʪʘʥʜʘʨʪʥʦʝ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 0.

2. ʍʦʣʦʜʥʳʡ ʩʙʨʦʩ

ɺ ʦʪʣʠʯʠʝ ʦʪ "ʛʦʨʷʯʝʛʦ ʩʙʨʦʩʘ", ʢʦʤʘʥʜʘ "ʭʦʣʦʜʥʦʛʦ ʩʙʨʦʩʘ" ʥʝ ʪʦʣʴʢʦ ʫʩʪʘʥʘʚ-
ʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʦʙʱʝʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʚ ʜʘʥʥʳʡ
ʤʦʤʝʥʪ ʧʨʠʣʦʞʝʥʠʷ, ʥʦ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʫʜʝʨʞʘʥʠʷ
(ʧʝʨʝʤʝʥʥʘʷ RETAIN) ʚ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 0. ʇʦʩʪʦʷʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ
ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ.

3. ʉʙʨʦʩ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ
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ʚʩʝ ʧʨʠʣʦʞʝʥʠʷ, ʧʨʦʝʢʪʳ ʟʘʛʨʫʟʢʠ ʠ ʦʩʪʘʚʰʠʝʩʷ ʧʝʨʝʤʝʥʥʳʝ ʚ ʫʩʪʨʦʡʩʪʚʝ ʙʫ-
ʜʫʪ ʦʯʠʱʝʥʳ.

ʇʦʩʢʦʣʴʢʫ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʝʢʪʝ ʙʳʣʘ ʫʜʘʣʝʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʦʚʘ "ʟʘʛʨʫ-
ʟʠʪʴ" ʧʨʦʛʨʘʤʤʫ ʠ "ʟʘʧʫʩʪʠʪʴ" ʝʝ ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ.

5.5.2 ʆʪʣʘʜʢʘ ʧʨʦʛʨʘʤʤʳ

ɺʠʜ ʤʝʥʶ "ʆʪʣʘʜʢʘ" ʚ Codesys ʚʳʛʣʷʜʠʪ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. ʆʩʥʦʚ-
ʥʳʝ ʦʧʝʨʘʮʠʠ ʚʢʣʶʯʘʶʪ ʫʩʪʘʥʦʚʢʫ ʪʦʯʢʠ ʦʩʪʘʥʦʚʘ ʠ ʦʜʠʥʦʯʥʳʡ ʮʠʢʣ.

1.ʊʦʯʢʘ ʦʩʪʘʥʦʚʘ

ʊʦʯʢʘ ʦʩʪʘʥʦʚʘ - ʵʪʦ ʬʫʥʢʮʠʷ ʦʩʪʘʥʦʚʢʠ ʦʙʨʘʙʦʪʢʠ ʚ ʧʨʦʛʨʘʤʤʝ. ʂʦʛʜʘ ʧʨʦ-
ʛʨʘʤʤʘ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʩʦʪʨʫʜʥʠʢʠ ʦʪʜʝʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʧʨʦ-
ʛʨʘʤʤʳ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴ ʟʘ ʩʦʜʝʨʞʠʤʳʤ ʝʝ ʧʝʨʝʤʝʥʥʳʭ, ʚʚʦʜʦʤ/ʚʳʚʦʜʦʤ ʠ
ʜʨʫʛʠʤʠ ʩʚʷʟʘʥʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʢʦʛʜʘ ʧʨʦʛʨʘʤʤʘ ʜʦʩʪʠʛʘʝʪ ʧʦʟʠʮʠʠ ʪʦʯʢʠ
ʦʩʪʘʥʦʚʘ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʛʣʫʙʦʢʦ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ, ʥʘʡʪʠ ʠ
ʫʩʪʨʘʥʠʪʴ ʦʰʠʙʢʠ ʧʨʦʛʨʘʤʤʳ.

ʊʦʯʢʠ ʦʩʪʘʥʦʚʘ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʚʩʝʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ
Codesys. ɺ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ ʷʟʳʢʘ ST ʪʦʯʢʘ ʦʩʪʘʥʦʚʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ
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ʩʪʨʦʢʝ. ɺ ʨʝʜʘʢʪʦʨʝ FBD ʠ LD ʪʦʯʢʘ ʦʩʪʘʥʦʚʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʥʦʤʝʨʝ ʩʝʪʠ.
ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ SFC ʦʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʰʘʛʝ.

2.ʐʘʛ

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʪʦʯʢʠ ʦʩʪʘʥʦʚʘ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʰʘʛ ʟʘ ʰʘʛʦʤ.
ʕʪʘ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʧʨʦʛʨʘʤʤʫ h ʘʛ ʟʘ h ʘʛʦʤ, ʯʪʦ ʫʜʦʙʥʦ ʜʣʷ ʧʨʦ-
ʛʨʘʤʤʠʩʪʦʚ ʧʨʠ ʦʪʣʘʜʢʝ ʠ ʧʨʦʚʝʨʢʝ ʣʦʛʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʧʨʦʛʨʘʤʤʝ.

(1) ʇʝʨʝʩʪʫʧʠʪʝ ʧʦʨʦʛ

ʕʪʘ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʠʪ ʪʝʢʫʱʫʶ ʠʥʩʪʨʫʢʮʠʶ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʦʩʪʘʥʦʚʠʪʩʷ ʧʦʩʣʝ
ʝʝ ʚʳʧʦʣʥʝʥʠʷ. ʂʦʛʜʘ POU ʥʝ ʚʳʟʳʚʘʝʪʩʷ, ʢʦʤʘʥʜʳ step over ʠ step into ʠʤʝʶʪ
ʦʜʠʥʘʢʦʚʳʡ ʵʬʬʝʢʪ. ʆʜʥʘʢʦ, ʝʩʣʠ POU ʚʳʟʚʘʥ, step over ʥʝ ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʚ
POU. ɺʤʝʩʪʦ ʵʪʦʛʦ ʚʳʟʦʚ POU ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʦʣʥʳʡ ʰʘʛ ʠ ʚʳʧʦʣʥʷʝʪʩʷ
ʟʘ ʦʜʠʥ ʨʘʟ. ʐʘʛ ʚ ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʚ POU. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʷʟʳʢ SFC, ʰʘʛ over
ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʝʡʩʪʚʠʝ ʢʘʢ ʧʦʣʥʳʡ ʰʘʛ ʠ ʚʳʧʦʣʥʷʪʴ ʝʛʦ ʟʘ ʦʜʠʥ ʨʘʟ.
ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʧʝʨʝʡʪʠ ʢ ʚʳʟʳʚʘʝʤʦʤʫ POU ʜʣʷ ʦʜʥʦʰʘʛʦʚʦʡ ʦʪʣʘʜʢʠ, ʚʳ
ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ step into.

(2) ʐʘʛ ʚ

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʢʫʱʘʷ ʧʦʟʠʮʠʷ ʠʥʩʪʨʫʢʮʠʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʞʝʣʪʦʡ ʩʪʨʝʣʢʦʡ.
ɽʩʣʠ ʪʝʢʫʱʘʷ ʠʥʩʪʨʫʢʮʠʷ ʥʝ ʚʳʟʳʚʘʝʪ POU, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʢʦʤʘʥʜʳ
ʠʤʝʝʪ ʪʦʪ ʞʝ ʵʬʬʝʢʪ, ʯʪʦ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʘʥʜʳ skip.

(3) ɺʳʭʦʜʠʪʝ

ʂʦʛʜʘ ʚ POU ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʦʰʘʛʦʚʘʷ ʦʪʣʘʜʢʘ, ʦʩʪʘʚʰʠʝʩʷ ʠʥʩʪʨʫʢʮʠʠ POU
ʙʫʜʫʪ ʚʳʧʦʣʥʝʥʳ ʟʘ ʦʜʠʥ ʨʘʟ ʩ ʧʦʤʦʱʴʶ step out, ʘ ʟʘʪʝʤ ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥʘ
ʩʣʝʜʫʶʱʘʷ ʠʥʩʪʨʫʢʮʠʷ ʚ ʤʝʩʪʝ ʚʳʟʦʚʘ POU. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ POU ʚʳʟʳ-
ʚʘʝʪʩʷ ʚʥʠʟ ʩʣʦʡ ʟʘ ʩʣʦʝʤ, step out ʙʫʜʝʪ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚʚʝʨʭ ʩʣʦʡ ʟʘ ʩʣʦʝʤ,
ʧʦ ʦʜʥʦʤʫ ʩʣʦʶ ʟʘ ʨʘʟ. ɽʩʣʠ ʚ ʧʨʦʛʨʘʤʤʝ ʥʝʪ ʥʠ ʦʜʥʦʛʦ ʚʳʟʦʚʘ POU, ʪʦ step out
ʥʝ ʩʤʦʞʝʪ ʚʝʨʥʫʪʴʩʷ ʥʘ ʚʝʨʭʥʠʡ ʩʣʦʡ ʠ ʚʝʨʥʝʪʩʷ ʚ ʥʘʯʘʣʦ ʧʨʦʛʨʘʤʤʳ.

(4) ʆʜʠʥʦʯʥʳʡ ʮʠʢʣ

ɺʳʙʝʨʠʪʝ "ʦʜʠʥʦʯʥʳʡ ʮʠʢʣ" ʚ "ʦʪʣʘʜʢʝ", ʯʪʦʙʳ ʧʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦʰʘ-
ʛʦʚʦ. ʊʦ ʝʩʪʴ ʥʘʞʤʠʪʝ ʦʜʠʥ ʨʘʟ ʜʣʷ ʟʘʧʫʩʢʘ, ʠ ʧʨʦʛʨʘʤʤʘ ʦʩʪʘʥʦʚʠʪʩʷ ʧʦʩʣʝ
ʦʜʥʦʛʦ ʮʠʢʣʘ ʠ ʙʫʜʝʪ ʞʜʘʪʴ ʩʣʝʜʫʶʱʝʡ ʢʦʤʘʥʜʳ ʟʘʧʫʩʢʘ.
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5.6 ʄʦʜʝʣʠʨʦʚʘʥʠʝ

ɸʚʪʦʥʦʤʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ

ɺʳʙʝʨʠʪʝ ʦʧʮʠʶ "ʵʤʫʣʷʮʠʷ" ʚ ʤʝʥʶ "ʦʥʣʘʡʥ", ʯʪʦʙʳ ʚʦʡʪʠ ʚ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝ-
ʥʠʷ ʧʨʦʛʨʘʤʤʳ ʚ ʨʝʞʠʤʝ ʵʤʫʣʷʮʠʠ. ʋʙʝʜʠʚʰʠʩʴ, ʯʪʦ ʦʧʮʠʷ "ʵʤʫʣʷʮʠʷ" ʦʪʤʝ-
ʯʝʥʘ, ʩʢʦʤʧʠʣʠʨʫʡʪʝ ʧʨʦʛʨʘʤʤʫ ʠ ʚʦʡʜʠʪʝ ʚ ʨʝʞʠʤ ʵʤʫʣʷʮʠʠ ʧʦʩʣʝ ʦʪʩʫʪʩʪʚʠʷ
ʦʰʠʙʦʢ.
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5.7 ʌʫʥʢʮʠʷ ʩʮʝʥʘʨʠʷ ʇʃʂ

ʉʮʝʥʘʨʠʡ ʇʃʂ - ʵʪʦ ʪʝʢʩʪʦʚʳʡ ʤʦʥʠʪʦʨ ʫʧʨʘʚʣʝʥʠʷ (ʪʝʨʤʠʥʘʣ). ʂʦʤʘʥʜʘ ʩ ʢʦʥ-
ʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʢʦʥʪʨʦʣʣʝʨʘ, ʚʚʦʜʠʪʩʷ ʚ ʩʪʨʦʢʫ ʚʚʦʜʘ ʠ
ʧʝʨʝʜʘʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨʫ ʚ ʚʠʜʝ ʩʪʨʦʢʠ. ɺʦʟʚʨʘʱʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʦʪʦʙʨʘʞʝʥʠʷ
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʦʢʠ ʚ ʦʢʥʝ ʧʨʦʩʤʦʪʨʘ. ʕʪʘ ʬʫʥʢʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʠʘ-
ʛʥʦʩʪʠʢʠ ʠ ʦʪʣʘʜʢʠ.

ɼʚʘʞʜʳ ɦ ʝʣʢʥʠʪʝ ʤʳʰʴʶ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ "ʫʩʪʨʦʡʩʪʚʦ", ʥʘʡʜʠʪʝ "ʦʙʦʣʦʯʢʫ ʇʃʂ"
ʚ ʧʨʘʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠ ʚʚʝʜʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʤʘʥʜʫ ʚ ʧʦʣʝ ʚʚʦʜʘ ʢʦ-
ʤʘʥʜ ʥʠʞʝ. ɺʚʝʜʠʪʝ ?, ʅʘʞʤʠʪʝ enter, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ ʚʩʝ ʢʦʤʘʥʜʳ, ʧʦʜʜʝʨ-
ʞʠʚʘʝʤʳʝ ʢʦʥʪʨʦʣʣʝʨʦʤ. ʉʤ. ʨʘʟʜʝʣ 4-3.

ʇʨʠʤʝʯʘʥʠʝ: ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʩʮʝʥʘʨʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʚʦʡʪʠ ʚ ʩʠʩʪʝʤʫ ʇʃʂ ʧʝ-
ʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʘʥʜʳ.
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6 ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʝʚʦʡ ʰʠʥʳ

6.1 ʉʚʷʟʴ ʧʦ ʧʨʦʪʦʢʦʣʫ MODBUS

6.1.1 ʆʙʟʦʨ MODBUS

ʂʦʨʧʫʩ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʩʝʨʠʠ PMP3xx ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʙʤʝʥ
ʜʘʥʥʳʤʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus ʚ ʚʠʜʝ ʚʝʜʫʱʝʛʦ ʠ ʚʝʜʦʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.

ʌʦʨʤʘ ʤʘʩʪʝʨ-ʩʪʘʥʮʠʠ: ʢʦʛʜʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʢʦʥʪʨʦʣʣʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ
ʢʘʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚʘ ʤʘʩʪʝʨ-ʩʪʘʥʮʠʠ, ʦʥ ʤʦʞʝʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʩ ʜʨʫ-
ʛʠʤʠ ʚʝʜʦʤʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus. ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤ
ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʇʨʠʤʝʨ: ʇʃʂ ʩʝʨʠʠ Prompower PMP3xx ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʯʘ-
ʩʪʦʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʷʟʠ.

ʌʦʨʤʘ ʚʝʜʦʤʦʡ ʩʪʘʥʮʠʠ: ʢʦʛʜʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʢʦʥʪʨʦʣʣʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ
ʢʘʯʝʩʪʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʝʜʦʤʦʡ ʩʪʘʥʮʠʠ, ʦʥ ʤʦʞʝʪ ʪʦʣʴʢʦ ʦʪʚʝʯʘʪʴ ʥʘ ʪʨʝʙʦ-
ʚʘʥʠʷ ʜʨʫʛʠʭ ʚʝʜʫʱʠʭ ʩʪʘʥʮʠʡ.

ʂʦʥʮʝʧʮʠʷ "ʚʝʜʫʱʠʡ-ʚʝʜʦʤʳʡ": ʚ ʩʝʪʠ RS485 ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝ-
ʤʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʦʜʠʥ ʚʝʜʫʱʠʡ ʠ ʥʝʩʢʦʣʴʢʦ ʚʝʜʦʤʳʭ (ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ
ʥʠʞʝ). ɺʝʜʫʱʘʷ ʩʪʘʥʮʠʷ ʤʦʞʝʪ ʯʠʪʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʜʘʥʥʳʝ ʥʘ ʣʶʙʫʶ ʠʟ ʚʝʜʦ-
ʤʳʭ ʩʪʘʥʮʠʡ, ʘ ʚʝʜʦʤʳʝ ʩʪʘʥʮʠʠ ʥʝ ʤʦʛʫʪ ʥʘʧʨʷʤʫʶ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ. ɼʣʷ
ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʥʘ ʦʜʥʫ ʠʟ ʚʝʜʦʤʳʭ ʩʪʘʥʮʠʡ ʤʘʩʪʝʨʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʧʨʦ-
ʛʨʘʤʤʫ ʩʚʷʟʠ. ɺʝʜʦʤʦʡ ʩʪʘʥʮʠʠ ʥʝ ʥʫʞʥʦ ʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʩʚʷʟʠ, ʦʥʘ ʜʦʣʞʥʘ
ʪʦʣʴʢʦ ʦʪʚʝʯʘʪʴ ʥʘ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʚʝʜʫʱʝʡ ʩʪʘʥʮʠʠ (ʨʝʞʠʤ ʧʦʜʢʣʶʯʝʥʠʷ: ʚʩʝ
485 + ʩʦʝʜʠʥʝʥʳ ʚʤʝʩʪʝ, ʘ ʚʩʝ 485 - ʩʦʝʜʠʥʝʥʳ ʚʤʝʩʪʝ).

Master

Slave 3Slave 2Slave 1

ɺ ʩʝʪʠ RS232 (ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ) ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʦʙʤʝʥ ʜʘʥʥʳʤʠ
ʦʜʠʥ ʥʘ ʦʜʠʥ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʚʝʜʫʱʠʡ ʠ ʦʜʠʥ ʚʝʜʦ-
ʤʳʡ.

Master Slave 2
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ʇʨʠʯʠʥʘ ʧʫʥʢʪʠʨʥʳʭ ʩʪʨʝʣʦʢ ʥʘ ʨʠʩʫʥʢʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʝʪʠRS485) ʟʘʢʣʶʯʘʝʪʩʷ
ʚ ʪʦʤ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚ ʵʪʠʭ ʜʚʫʭ ʩʝʪʷʭ, ʧʦʢʘ ʢʘʞʜʳʡ ʇʃʂ ʥʝ ʦʪʧʨʘʚʣʷʝʪ ʜʘʥ-
ʥʳʝ, ʣʶʙʦʡ ʇʃʂ ʚ ʩʝʪʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʡ ʩʪʘʥʮʠʠ, ʘ
ʜʨʫʛʠʝ ʇʃʂ - ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʦʤʦʡ ʩʪʘʥʮʠʠ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʤʝʞʜʫ ʥʝʩʢʦʣʴ-
ʢʠʤʠ ʇʃʂ ʥʝʪ ʝʜʠʥʦʛʦ ʵʪʘʣʦʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʣʝʛʢʦ ʦʪʧʨʘʚʠʪʴ ʜʘʥʥʳʝ ʩ ʥʝ-
ʩʢʦʣʴʢʠʭ ʇʃʂ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʙʦʶ ʩʚʷʟʠ. ʇʦʵʪʦʤʫ ʥʝ
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʤʝʪʦʜ.

6.1.2 ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ

ʂʦʥʬʠʛʫʨʘʮʠʷ ʚʝʜʫʱʝʡ ʩʪʘʥʮʠʠ Modbus

(1) ɺ ʧʨʠʤʝʥʷʝʤʦʤ ʧʨʦʝʢʪʝ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʫʩʪʨʦʡʩʪʚʦ,
ʥʘʞʤʠʪʝ "ʜʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ" ʠ ʚʳʙʝʨʠʪʝ "MODBUS com" ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ
ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ.
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(2) ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʜʦʙʘʚʣʝʥʠʷ ʚʳ ʫʚʠʜʠʪʝ "MODBUS COM" ʧʦʜ ʫʩʪʨʦʡʩʪʚʦʤ,
ʥʘʞʤʠʪʝ "ʜʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ", ʚʳʙʝʨʠʪʝ "MODBUS master, COM port" ʚʦ
ʚʩʧʣʳʚʘʶʱʝʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʠ ʥʘʞʤʠʪʝ "ʜʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ" ʜʣʷ ʜʦʙʘʚ-
ʣʝʥʠʷ. ɺʳʙʝʨʠʪʝ "MODBUS master, COM port", ʚʳʙʝʨʠʪʝ "MODBUS slave,
COM port" ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʠ ʥʘʞʤʠʪʝ "add device" ʜʣʷ ʟʘ-
ʚʝʨʰʝʥʠʷ ʜʦʙʘʚʣʝʥʠʷ.
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(3) ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʚʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʜʦʙʘʚʣʝʥʠʝ ʚʝʜʫʱʝʡ ʩʪʘʥʮʠʠModbus
COM ʥʘ ʧʘʥʝʣʠ ʫʩʪʨʦʡʩʪʚ ʩʣʝʚʘ. ɼʚʘʞʜʳ ʱʝʣʢʥʠʪʝ ʥʘ
"modbus_slave_com_port", ʯʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʚ "MODBUS
slave channel" ʩʧʨʘʚʘ.

ʂʦʥʬʠʛʫʨʘʮʠʷ ʚʝʜʦʤʦʡ ʩʪʘʥʮʠʠ Modbus

(1) ɺ ʧʨʠʤʝʥʷʝʤʦʤ ʧʨʦʝʢʪʝ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ "ʫʩʪʨʦʡʩʪʚʦ",
ʥʘʞʤʠʪʝ "ʜʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ" ʠ ʚʳʙʝʨʠʪʝ "MODBUS COM" ʚʦ ʚʩʧʣʳʚʘʶ-
ʱʝʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ.
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(2) ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʜʦʙʘʚʣʝʥʠʷ ʧʦʜ ʫʩʪʨʦʡʩʪʚʦʤ ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ "MODBUS
COM". ʑʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ "ɼʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ" ʠ ʚʳʙʝʨʠʪʝ
"ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ MODBUS" ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʜʠʘʣʦʛʦʚʦʤ
ʦʢʥʝ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ:

(3) ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʚʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʜʦʙʘʚʣʝʥʠʝ ʚʝʜʦʤʦʡ ʩʪʘʥʮʠʠ Modbus
com ʥʘ ʣʝʚʦʡ ʧʘʥʝʣʠ ʫʩʪʨʦʡʩʪʚ. ɼʚʘʞʜʳ ʱʝʣʢʥʠʪʝ "ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ
ʫʩʪʨʦʡʩʪʚʦ MODBUS", ʯʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʨʝʛʠʩʪʨʳ ʠ ʢʘʪʫʰʢʠ ʚ ʨʘʟʜʝʣʝ "ʆʙ-
ʱʠʝ". ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʚʳ ʤʦʞʝʪʝ ʦʪʩʣʝʞʠʚʘʪʴ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʚʝ-
ʜʫʱʝʡ ʩʪʘʥʮʠʠ ʚ ʚʝʜʦʤʫʶ ʩʪʘʥʮʠʶ PMP30 ʚ "MODBUS serial device I/O map-
ping".
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6.2 MODBUS TCP

6.2.1 ʆʙʟʦʨ MODBUS TCP

Modbus TCP ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʪʦʢʦʣ TCP/IP ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ MODBUS
ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ. Modbus TCP ʦʙʲʝʜʠʥʷʝʪ ʧʨʦʪʦʢʦʣ TCP/IP ʠ ʧʨʦʪʦʢʦʣModbus
ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ.
ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ Modbus TCP ʠʥʢʘʧʩʫʣʠʨʫʶʪʩʷ ʚ ʧʘʢʝʪʳ Ethernet
TCP/IP. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʨʝʞʠʤʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ,
Modbus TCP ʚʩʪʘʚʣʷʝʪ ʩʪʘʥʜʘʨʪʥʦʝ ʩʦʦʙʱʝʥʠʝ MODBUS ʚ ʩʦʦʙʱʝʥʠʝ TCP ʙʝʟ
ʯʝʪʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʘʜʨʝʩʘ.

ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʢʦʥʪʨʦʣʣʝʨ ʩʝʨʠʠ PMP3xx ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦ
ʧʨʦʪʦʢʦʣʫ Modbus TCP ʚ ʚʠʜʝ ʚʝʜʫʱʝʛʦ ʠ ʚʝʜʦʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.

ʌʦʨʤʘ ʤʘʩʪʝʨ-ʩʪʘʥʮʠʠ: ʢʦʛʜʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʢʦʥʪʨʦʣʣʝʨ ʷʚʣʷʝʪʩʷ ʫʩʪʨʦʡ-
ʩʪʚʦʤ ʤʘʩʪʝʨ-ʩʪʘʥʮʠʠ, ʦʥ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʚʝʜʦʤʳʤʠ
ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus TCP. ʂ ʦʜʥʦʡ ʤʘʩʪʝʨ-ʩʪʘʥʮʠʠ ʤʦʞʝʪ ʙʳʪʴ
ʧʦʜʢʣʶʯʝʥʦ ʜʦ 64 ʚʝʜʦʤʳʭ ʩʪʘʥʮʠʡ.

ʌʦʨʤʘ ʚʝʜʦʤʦʡ ʩʪʘʥʮʠʠ: ʢʦʛʜʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʢʦʥʪʨʦʣʣʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ
ʢʘʯʝʩʪʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʝʜʦʤʦʡ ʩʪʘʥʮʠʠ, ʦʥ ʤʦʞʝʪ ʪʦʣʴʢʦ ʦʪʚʝʯʘʪʴ ʥʘ ʪʨʝʙʦ-
ʚʘʥʠʷ ʜʨʫʛʠʭ ʚʝʜʫʱʠʭ ʩʪʘʥʮʠʡ.
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6.2.2 ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ

ʂʦʥʬʠʛʫʨʘʮʠʷ ʢʣʠʝʥʪʘ Modbus TCP

(1) ɺ ʧʨʠʤʝʥʷʝʤʦʤ ʧʨʦʝʢʪʝ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ "ʫʩʪʨʦʡʩʪʚʦ",
ʥʘʞʤʠʪʝ "ʜʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ" ʠ ʚʳʙʝʨʠʪʝ "Ethernet" ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʜʠʘ-
ʣʦʛʦʚʦʤ ʦʢʥʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ:

(2) ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʜʦʙʘʚʣʝʥʠʷ ʚʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ "Ethernet" ʧʦʜ ʫʩʪʨʦʡʩʪʚʦʤ.
ʑʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ "Ethernet", ʥʘʞʤʠʪʝ "ʜʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ",
ʚʳʙʝʨʠʪʝ "Modbus TCP master" ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʠ ʥʘʞʤʠʪʝ
"ʜʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ", ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ. ɺʳʙʝʨʠʪʝ "Modbus TCP master", ʚʳ-
ʙʝʨʠʪʝ "Modbus TCP slave" ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʠ ʥʘʞʤʠʪʝ "add
device", ʯʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʜʦʙʘʚʣʝʥʠʝ.
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(3) ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʚʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʜʦʙʘʚʣʝʥʠʝ ʢʣʠʝʥʪʘ Modbus TCP ʚ
ʣʝʚʦʡ ʧʘʥʝʣʠ ʫʩʪʨʦʡʩʪʚ. ɼʚʘʞʜʳ ʱʝʣʢʥʠʪʝ "modbus_tcp_slave", ʯʪʦʙʳ
ʥʘʩʪʨʦʠʪʴ ʯʪʝʥʠʝ/ʟʘʧʠʩʴ ʚ ʧʨʘʚʦʤ "MODBUS slave channel".
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ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʝʨʚʝʨʘ Modbus TCP

(1) ɺ ʧʨʠʤʝʥʷʝʤʦʤ ʧʨʦʝʢʪʝ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ "ʫʩʪʨʦʡʩʪʚʦ",
ʥʘʞʤʠʪʝ "ʜʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ" ʠ ʚʳʙʝʨʠʪʝ "Ethernet" ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʜʠʘ-
ʣʦʛʦʚʦʤ ʦʢʥʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ:

(2) ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ "Ethernet" ʥʘʞʤʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ "ʜʦʙʘʚʠʪʴ
ʫʩʪʨʦʡʩʪʚʦ" ʠ ʚʳʙʝʨʠʪʝ "ʚʝʜʦʤʦʝ ʫʩʪʨʦʡʩʪʚʦModbus TCP" ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ
ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ:
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(3) ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʚʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʜʦʙʘʚʣʝʥʠʝ ʩʝʨʚʝʨʘ Modbus TCP ʚ
ʣʝʚʦʡ ʧʘʥʝʣʠ ʫʩʪʨʦʡʩʪʚ. ɼʚʘʞʜʳ ʱʝʣʢʥʠʪʝ "ModbusTCP_slave_device",
ʯʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʨʝʛʠʩʪʨʳ ʠ ʢʘʪʫʰʢʠ ʚ ʨʘʟʜʝʣʝ "General". ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ
ʚʳ ʤʦʞʝʪʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʢʣʠʝʥʪʘ ʥʘ ʩʝʨʚʝʨ
PMP3xx ʚ ʨʘʟʜʝʣʝ "Modbus TCP slave device I/O mapping".
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6.3 OPC UA

6.3.1 ʆʙʟʦʨ ʢʦʤʤʫʥʠʢʘʮʠʡ OPC UA

OPC UA ʙʳʣ ʚʳʧʫʱʝʥ ʚ 2008 ʛʦʜʫ. ʕʪʦ ʥʝʟʘʚʠʩʠʤʘʷ ʦʪ ʧʣʘʪʬʦʨʤʳ ʩʝʨʚʠʩ-ʦʨʠ-
ʝʥʪʠʨʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʬʫʥʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʠ-
ʯʝʩʢʠʭ ʩʧʝʮʠʬʠʢʘʮʠʡ OPC ʚ ʨʘʩʰʠʨʷʝʤʫʶ ʩʪʨʫʢʪʫʨʫ.

ɺ ʇʃʂ ʩʝʨʠʠ PMP3xx ʠʥʪʝʛʨʠʨʦʚʘʥ ʩʝʨʚʝʨ OPC UA, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠ-
ʚʘʪʴ ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʜʘʥʥʳʤ ʚ ʇʃʂ ʯʝʨʝʟ ʢʣʠʝʥʪʘ OPC UA.

6.3.2 ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ

(1) ɺ ʧʨʠʤʝʥʷʝʤʦʤ ʧʨʦʝʢʪʝ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ "ʧʨʠʣʦʞʝʥʠʝ", ʚʳ-
ʙʝʨʠʪʝ "ʜʦʙʘʚʠʪʴ ʦʙʲʝʢʪ" - "ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʠʤʚʦʣʘ...", ʠ ʚʳʙʝʨʠʪʝ "ʧʦʜ-
ʜʝʨʞʢʘ ʬʫʥʢʮʠʠ OPC UA" ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʜʣʷ ʜʦʙʘʚʣʝ-
ʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʬʫʥʢʮʠʷ OPCUA ʙʫʜʝʪ ʚʢʣʶʯʝʥʘ.
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(2) ɼʚʘʞʜʳ ʱʝʣʢʥʠʪʝ "Symbol Configuration", ʥʘʞʤʠʪʝ "build" ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ
ʠʥʪʝʨʬʝʡʩʝ ʠ ʚʳʙʝʨʠʪʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ.

(3) ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʧʨʦʛʨʘʤʤʳ ʦʪʢʨʦʡʪʝ ʧʨʦʛʨʘʤʤʫ OPC UA, ʚʳʙʝʨʠʪʝ "DA ʢʣʠ-
ʝʥʪ" ʠ ʚʚʝʜʠʪʝ "IP" ʘʜʨʝʩ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʠʥʪʝʨ-
ʬʝʡʩʝ (ʥʘʧʨʠʤʝʨ, opc.tcp://192.168.61.196) ʀʣʠ ʚʳ ʤʦʞʝʪʝ ʚʚʝʩʪʠ ʘʜʨʝʩ ʚ
"ʞʫʨʥʘʣ" ʠ ʥʘʡʪʠ "ʧʨʦʛʨʘʤʤʳ" ʚ "DeviceSet". ʊʘʤ ʥʘʭʦʜʷʪʩʷ ʪʦʣʴʢʦ ʯʪʦ ʧʨʦ-
ʚʝʨʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ. ɺʳ ʤʦʞʝʪʝ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʧʘʨʘ-
ʤʝʪʨʝ -- monitor -- ʜʣʷ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʧʘʨʘʤʝʪʨʘ.
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6.4 ʉʚʦʙʦʜʥʳʡ ʬʦʨʤʘʪ

6.4.1 ʆʙʟʦʨ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʪʘ

ʇʨʠ ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ ʇʃʂ PROMPOWER ʩ ʜʨʫʛʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʢʦʛʜʘ ʇʃʂ
ʚʳʩʪʫʧʘʝʪ ʚʝʜʦʤʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʚʝʜʫʱʠʡ ʢʦʥʪʨʦʣʣʝʨ ʜʦʣʞʝʥ ʦʙʤʝʥʠʚʘʪʴʩʷ ʩ
ʥʠʤ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʬʦʨʤʘʪʝ Modbus RTU. ɽʩʣʠ ʇʃʂ PROMPOWER ʷʚʣʷʝʪʩʷ
ʚʝʜʫʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʚʝʜʦʤʳʡ ʫʟʝʣ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʪʦʢʦʣ Modbus
RTU, ʜʣʷ ʩʚʷʟʠ ʤʦʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʤʫ-
ʥʠʢʘʮʠʦʥʥʳʝ ʠʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʥʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʱʝ ʠ ʵʬʬʝʢʪʠʚ-
ʥʝʝ. ɽʩʣʠ ʞʝ ʚʝʜʦʤʳʡ ʫʟʝʣ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ Modbus RTU, ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʞʠʤ
ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʪʘ.

ʉʚʦʙʦʜʥʳʡ ʬʦʨʤʘʪ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʥʝʩʦʚʧʘʜʝʥʠʠ ʧʨʦʪʦʢʦʣʦʚ ʇʃʂ ʩʘʤʦʩʪʦʷ-
ʪʝʣʴʥʦ ʟʘʜʘʸʪ ʩʪʨʫʢʪʫʨʫ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʦʚʘʪʴ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʝʜʦʤʳʭ ʫʩʪʨʦʡʩʪʚ.

ʇʝʨʝʜʘʯʘ ʚ ʩʚʦʙʦʜʥʦʤ ʬʦʨʤʘʪʝ ʚʳʧʦʣʥʷʝʪʩʷ ʙʣʦʢʘʤʠ ʜʘʥʥʳʭ: ʢʘʞʜʳʡ ʙʣʦʢ ʤʦ-
ʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦ 256 ʙʘʡʪ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʟʘʜʘʚʘʝʤʳʝ
ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘʯʘʣʴʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʩʠʤʚʦʣʳ.

6.4.2 ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ

(1) ɺ «ʄʝʥʝʜʞʝʨʝ ʙʠʙʣʠʦʪʝʢ» ʜʦʙʘʚʴʪʝ ʜʚʝ ʙʠʙʣʠʦʪʝʢʠ — SysCom ʠ SysTypes
— ʠ ʫʩʪʘʥʦʚʠʪʝ ʠʭ ʚʝʨʩʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʨʩʠʝʡ ʚʝʨʭʥʝʛʦ ʢʦʤʧʴʶʪʝʨʘ
(ʠʥʞʝʥʝʨʥʦʡ ʩʪʘʥʮʠʠ). ɺʝʨʩʠʷ ʢʦʤʧʠʣʷʪʦʨʘ ʪʘʢʞʝ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ
ʚʝʨʩʠʠ ʚʝʨʭʥʝʛʦ ʢʦʤʧʴʶʪʝʨʘ.
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6.4.3 ʇʨʠʤʝʥʝʥʠʝ

ʇʨʠʤʝʨ 1:

ʆʙʤʝʥ ʚ ʩʚʦʙʦʜʥʦʤ ʬʦʨʤʘʪʝ ʤʝʞʜʫ ʜʚʫʤʷ ʇʃʂ: ʧʝʨʝʜʘʯʘ ʠ ʧʨʠʸʤ ʜʘʥʥʳʭ ʨʝʘ-
ʣʠʟʫʶʪʩʷ ʧʨʠʚʝʜʸʥʥʦʡ ʥʠʞʝ ʧʨʦʛʨʘʤʤʦʡ.

ʇʨʠʤʝʯʘʥʠʝ: ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʪʘ ʜʣʷ ʧʨʠʸʤʘ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ
ʫʚʝʣʠʯʠʪʴ ʧʝʨʠʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʜʘʯʠ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʦʧʨʦʩʝ, ʣʠʙʦ ʚʳʧʦʣʥʷʪʴ ʧʨʠʸʤ
ʧʦ ʥʘʨʘʩʪʘʶʱʝʤʫ ʬʨʦʥʪʫ (rising edge).

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ:

(1) ʋʩʪʘʥʦʚʠʪʝ ʥʝʦʙʭʦʜʠʤʳʝ ʙʠʙʣʠʦʪʝʢʠ ʩʦʛʣʘʩʥʦ ʰʘʛʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʨʘʟʜʝʣʝ
6Ȥ5Ȥ2.

(2) ʅʘʧʠʰʠʪʝ ʧʨʦʛʨʘʤʤʫ ʚ ʩʚʦʙʦʜʥʦʤ ʬʦʨʤʘʪʝ.
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6.5 TCP/IP

6.5.1 ʆʙʟʦʨ TCP/IP

ʇʨʦʪʦʢʦʣ TCP/IP — ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ ʜʣʷ Ethernet. ɺ ʩʨʘʚ-
ʥʝʥʠʠ ʩ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʴʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ ISO/OSI ʦʥ ʠʩ-
ʧʦʣʴʟʫʝʪ ʙʦʣʝʝ ʦʪʢʨʳʪʳʡ ʧʦʜʭʦʜ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʝʢ-
ʪʘʭ. ʉʪʝʢ TCP/IP ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʧʦʚʝʨʭ ʨʘʟʣʠʯʥʳʭ ʢʘʥʘʣʦʚ ʠ ʙʘʟʦʚʳʭ
ʧʨʦʪʦʢʦʣʦʚ (ʥʘʧʨʠʤʝʨ, T1, X.25, ʘ ʪʘʢʞʝ ʠʥʪʝʨʬʝʡʩʘ RS232). ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ
ʧʦʜ TCP/IP ʧʦʥʠʤʘʶʪ ʩʝʤʝʡʩʪʚʦ ʧʨʦʪʦʢʦʣʦʚ, ʚʢʣʶʯʘʶʱʝʝ TCP, IP, UDP, ICMP
ʠ ʜʨʫʛʠʝ.

6.5.2 ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ

ɼʦʙʘʚʴʪʝ ʙʠʙʣʠʦʪʝʢʫ TCP/IP Network ʚ «ʄʝʥʝʜʞʝʨ ʙʠʙʣʠʦʪʝʢ» ʠ ʫʩʪʘʥʦʚʠʪʝ
ʚʝʨʩʠʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʚʝʨʩʠʠ ʚʝʨʭʥʝʛʦ ʢʦʤʧʴʶʪʝʨʘ (ʠʥʞʝʥʝʨʥʦʡ ʩʪʘʥʮʠʠ).
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ɼʘʣʝʝ ʦʧʨʝʜʝʣʠʪʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ POU ʠ ʥʘʧʠ-
ʰʠʪʝ ʧʨʦʛʨʘʤʤʫ.

6.5.3 ʇʨʠʤʝʥʝʥʠʝ

ʇʨʠʤʝʨ 1:

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦ TCP/IP ʤʝʞʜʫ ʜʚʫʤʷ ʇʃʂ. ʉʚʷʟʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ
ʩʣʝʜʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ. IP-ʘʜʨʝʩ ʇʃʂ 1 — 192.168.6.17, IP-ʘʜʨʝʩ ʇʃʂ 2 —
192.168.6.18.

ʇʨʠʤʝʯʘʥʠʝ: ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʪʘ ʜʣʷ ʧʨʠʸʤʘ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ
ʫʚʝʣʠʯʠʪʴ ʧʝʨʠʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʜʘʯʠ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʦʧʨʦʩʝ, ʣʠʙʦ ʚʳʧʦʣʥʷʪʴ ʧʨʠʸʤ
ʧʦ ʥʘʨʘʩʪʘʶʱʝʤʫ ʬʨʦʥʪʫ (rising edge) ʩʝʨʚʝʨ ʜʦʣʞʝʥ ʩʥʘʯʘʣʘ ʫʩʪʘʥʦʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ ʠ ʦʞʠ-
ʜʘʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢʣʠʝʥʪʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʦʝʜʠʥʝʥʠʝ ʧʦ TCP/IP ʤʦʞʝʪ ʥʝ ʫʩʪʘʥʦ-
ʚʠʪʴʩʷ.

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ:

(1) ʋʩʪʘʥʦʚʠʪʝ ʥʝʦʙʭʦʜʠʤʫʶ ʙʠʙʣʠʦʪʝʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʰʘʛʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ
ʚ ʨʘʟʜʝʣʝ 6-6-2.

(2) ʅʘʧʠʰʠʪʝ ʧʨʦʛʨʘʤʤʫ TCP/IP.

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ:

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʩʝʨʚʝʨʘ, ʢʣʠʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʦʚ ʦʪʧʨʘʚʢʠ ʠ ʧʨʠʸʤʘ TCP/IP
ʠʩʧʦʣʴʟʫʡʪʝ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ:

NBS.TCP_Server, NBS.TCP_Client, NBS.TCP_Connection, NBS.TCP_Write,
NBS.TCP_Read.
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7 ʆʙʱʠʝ ʧʨʦʙʣʝʤʳ ʠ ʨʝʰʝʥʠʷ

7.1

7.1.1

ʌʦʨʤʘʪ ʠʤʝʥʦʚʘʥʠʷ: PMP30-60A32_3.5.15.40_1.0.0_P1_20211027

ʅʝʪ. ʀʤʷ ʇʨʠʤʝʯʘʥʠʝ

PMP30-60A32 ʄʦʜʝʣʴ ʇʃʂ

3.5.15.40 ɺʝʨʩʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ

1.0.0 ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʚʝʨʩʠʷ ʧʘʢʝʪʘ

P1
ʇʝʨʚʳʡ ʧʘʢʝʪ ʦʙʥʦʚʣʝʥʠʷ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʧʦʩʣʝ
ʧʨʦʠʟʚʦʜʩʪʚʘ

20211027 ɼʘʪʘ ʦʙʥʦʚʣʝʥʠʷ ʧʘʢʝʪʘ

ʊʘʨʛʝʪ-ʬʘʡʣʳ (.package)

ʇʨʘʚʠʣʦ ʠʤʝʥʦʚʘʥʠʷ ʪʘʛʨʝʪ-ʬʘʡʣʦʚ

7.1.2 ɻʜʝ ʩʢʘʯʘʪʴ ʪʘʨʛʝʪ-ʬʘʡʣ

ʇʦʞʘʣʫʡʩʪʘ, ʩʢʘʯʘʡʪʝ ʪʘʨʛʝʪ-ʬʘʡʣ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʟʜʝʣʝ ʇʃʂ ʥʘ ʩʘʡʪʝ 
prompower.ru ʠʣʠ ʩʚʷʞʠʪʝʩʴ ʩ ʥʘʤʠ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ
support@prompower.ru.

7.1.3 ʋʩʪʘʥʦʚʢʘ ʧʘʢʝʪʘ

ɺʳʙʝʨʠʪʝ "ʠʥʩʪʨʫʤʝʥʪʳ" - "ʤʝʥʝʜʞʝʨ ʧʘʢʝʪʦʚ...", ʫʩʪʘʥʦʚʠʪʝ ʧʘʢʝʪ ʚʦ ʚʩʧʣʳʚʘ-
ʶʱʝʤ ʠʥʪʝʨʬʝʡʩʝ, ʚʳʙʝʨʠʪʝ "ʋʩʪʘʥʦʚʠʪʴ" ʠ ʥʘʡʜʠʪʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʘʢʝʪʘ
ʜʣʷ ʫʩʪʘʥʦʚʢʠ. ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʧʘʢʝʪ PMP30-60A32, ʣʫʯʰʝ ʚʩʝʛʦ
ʫʜʘʣʠʪʴ ʧʨʝʜʳʜʫʱʠʡ ʧʘʢʝʪ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʥʦʚʦʛʦ.

mailto:support@prompower.ru
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7.2 ʄʦʜʫʣʴ ʣʦʢʘʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩʝʨʠʠ PMP3xx

(1) ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʤʦʜʫʣʷ ʨʘʩʰʠʨʝʥʠʷ ʢ ʇʃʂ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ
ʢʥʦʧʢʦʡ ʤʳʰʠ ʫʩʪʨʦʡʩʪʚʦ > ʜʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ > ʚʳʙʝʨʠʪʝ "ʄʘʩʪʝʨ ʧʨʘ-
ʚʦʛʦ ʤʦʜʫʣʷ ʨʘʩʰʠʨʝʥʠʷ".

(2) ʄʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠʣʠ ʚʨʫʯʥʫʶ.
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(3) ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʠʨʦʚʘʥʠʷ.
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7.3 ɼʣʷ ʦʙʨʘʱʝʥʠʷ ʢʦ ʚʭʦʜʘʤ ʠ ʚʳʭʦʜʘʤ ʇʃʂ PMP301

ʏʪʦʙʳ ʦʙʨʘʱʘʪʴʩʷ ʢ ʚʭʦʜʘʤ ʠ ʚʳʭʦʜʘʤ ʇʃʂ PMP301, ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ ʤʦʜʫʣʴ
HighSpeedIo.

(1) Device -> ɼʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ.

(2) HighSpeedIo -> ɼʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ.






