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1. ψαϛτ 

άχ ψᶴ꜠ᵓּזЄрϼʾТЅϱχ LoRa ЈрЂ˔ˢ ẩ ὕ ЄІГЭˣϬΣ Μ

ΫΜθιΦϘΰο τ ΞέίΜϘΰθʻέ► χ τʺάχ︡ӌ ϬΣ ϙΜθιΦʺ ΰΨΣ►ΜΨ

ιήΜʻΣ ϙΜθιΜθῇψΜνπϜᾋϣϦϥϢΞΣ︣ᾕτ τ ḚΜθιΦϘβϢΞΣḻΜΜθΰϘβʻ 

 

LoRa ЈрЂ˔ρψ 

ᴱ τ ϣϦθмϱб˔ЈрЂ˔Υ τϢϤ ήϦϥρᴞ τ ήϦθὕ ṐˢЂϱйрϞᵕ

σςˣΥ ⌠ΰʺ Ϟ⌠ỘԌτ χ Ϭ ϣδο Ϭ βЄІГЭπβʻ 

мϱб˔ЈрЂ˔ρ ṐṀˢ Ϭ► ΰσΜ ›Ϝˣ̋ ὕ ṐσςϬḯϛθЄІГЭ Ϭˮ Јр

Ђ˔˯ρᾦϐ ›ϜΚϤϘβʻ 

ᴱ χмϱб˔ЈрЂ˔Υ βϥρ ṐτϢϤὕ ‹Υᴞ τ ήϦθὕ Ṑτ LoRa

π ήϦϘβʻὕ ‹Ϭ Ϊθ Ṑψ ήϦθὕ ṐṀϬᴶ ήδϘβʻ 

ᴞ χ Ṑτψ ˑσὕ Ṑˢᴒᵰʾᴒ ὕ ṐϞЮ˔и ṐσςˣΥ ᴦ πβʻ 

Ṑψʺ ψ ṐΤϣχ ‹Ϭ ΰο ˢ ʺ ӊ ˣϬ“ΜϘβΥʺ Υ

σΜ ›ʺ ṐϬ► δγʺ ΤϣԏΜθмϱб˔ЈрЂ˔Ϭ ЌϱЫ˔гИАЕχ τ

ΰο ꜠ ЈрЂ˔ρΰο► βϥάρϜπΦϘβʻ 

πψΣẁזּ χ τᴂαθὕ ЄІГЭϬέ ӛΜθΰϘβʻ 

 

֫ τΚθμοέ ӪΜθιΦθΜάρˢ ẩ ˣ 

χ ẩ τνΜο 

ЄІГЭˢLoRa ЈрЂ˔ˣτψ LoRa ЯЅв˔иΥ ∏ήϦοΜϘβʻ Ṑρ Ṑ

χḧχ ẩ ψˮᾋ ΰ˯π 10·Ήӟ ˢ χ χ 5 ӟ ˣΥ ϣϦϘβʻΰΤΰʺά

χ▫ π► ήϦϥˮᾋ ΰ˯ρΜΞᾠ χӪ ψʺ ṐϯрГЗρ ṐϯрГЗχḧτ ᵲ ΥσΨʺ

χϯрГЗχ Ӥτ ῲΜἋḧΥᶎ ήϦοΜϥ σ ὯπρΜΞάρπβʻᴡϜσΜ τ

10·Ή Ϧο Ṑρ ṐΥ ήϦοΜϥ ›Ϭ ΰοΜθιΪϦω Μρ◘ΜϘβʻ 

ράϧΥם∑χᾝ πψάχϢΞσάρψϘγΚϤϘδϭʻ ṐΥ ήϦϥᴱ χ ψ ӤϬ ₢

τӤϘϦ Υ μοΜϥχΥ πβʻ ṐΥ ήϦϥᴞ πψ Ӥτ  ˢὺ Ϟ σςˣΥΚϤ

ϘβʻάϦϣχ ᵲ χ τϢμο ẩ ψ ΦΨ ᴟˢ ˣΰϘβʻ Ṑχ► Ϭ Ὂᾓχ ›ʺ

Ṑρ Ṑχḧπ Υ ΨΤςΞΤχᾋớϛΥΩϜ ΰΜ ρσϤϘβʻ ᵲ Υ Μθϛτ ẩ

Υ 200Ή ϣγπϜ ΤσΜρΜΞάρϜ ΰΨΚϤϘδϭʻớ σ πβΥʺ Φσ ΥΚϦωζχ

ρ πψẩ Υ χῡήπϜ ΥπΦσΜρΜΞάρτσϤϘβʻ 

χὊᾓΥ Μ ›ʺΩ ψ ϬˮΊ˯τ ΦḊΠο βϥρ ΜρᾠϩϦϘβʻ ṐϘθψ

ṐχϯрГЗ τΊᾛΥΚϥρ―Π῀ΜτζχΊΥᾋΠϥ ˢ10 ӟ ˣπΚϥσϣḧӸΜσ

Ψ Υᴦ πβʻ ψΊϢϤϜᵕ τϢϥ ᵲ ῇ ϒχᵕϤ₅ϙΥ ΦΜθϛ χ ᵲ ΥΚμοϜ

ψπΦϘβΥʺᵕϤ₅ϙχ ψ₈χράϧὊᾓΤϣ βϥΰΤΚϤϘδϭʻ 

ЄІГЭπψʺ Ṑψ Ϭ ΰο ṐΥζχ Ϭ βϥρ ⱧˢЀ˔иНАϼˣϬ ΰϘ

βʻάϦϬ ΰοΩ χΞκψᾝ π ṐϬ ΰθϣ Ṑχ ӟᵰχ ˑσ ΤϣϜ Г

ІЕϬΰοϙϥάρϬΣ᷉ϛΰϘβʻs  4-6-3 ᶎ  ╥ ˣάχὊᾓϬ Ϛρ χ πṐṀϬ

βϥ∑τ ᴦ ΤςΞΤΣΣϢζχ ΥνΨϢΞτσϤϘβʻ 
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︡ӌ ˢ ˣτνΜο 

ʺLoRa ЈрЂ˔χ ψᾝ χ ₰ʺмϱб˔ЈрЂ˔Ϟḗ♪ṐṀχ χ(ᴠ)Ὠ χ

ῇτ“ϩϦϘβʻ ЄрϼʾТЅϱˣχᵃẠχזˢᶴ꜠ᵓּזּ ḗ♪Ộ χὊᾓϢϤʺЄІГЭ ⌠Ộψᴱ

ᴞ ˢ ˣχ Ṑʾὕ Ṑχ Ϭ τ“Μʺζχῇʺᴱ ˢмϱб˔ ˣχмϱб˔Јр

Ђ˔ρ Ṑχ Ϭ“ΞάρτΰοΜϘβʻ 

τ χ Ϭ ΰʺ Ṑ τΰοΣΨχψʺζχῇʺ╦Ϭ μο χ ṐṀχ Υ ϩ

μθⱲ πζχ Τϣ ГІЕΥ“ΠϥΤϣπβʻ τ Ϭ ΰοΤϣᴞ Ϭ βϥρ ГІ

Еˢᶎ ♯ᾓˣχⱲτ™ ʺ╦Ϭ μο τ“Φʺ ṐΤϣ ‹Ϭ ϥάρτσϤϘβʻ 

άχθϛʺ ︡ӌ ϜṐṀχέ► χ ψם∑χ χ Ϭ― ΰοʺ ṐṀχ χῇτ

ṐṀϬ βϥρΜΞ τΰοΚϤϘβʻ 

︡ӌ ψὕ Ṑ DLS-01ΣϢόὕ Ṑ DLR -01χ︡ӌ πΚϤʺάϦϣτ βϥὕ

Ṑˢᵕ ρЂϱйрˣϞ ᾛˢЎа˔ЅЀрЕк˔ж˔ρНАГз˔ρЊ˔ж˔ОКиˣτνΜοψ

τ ⱧʻβϘΜοΰ∏Ṝϙχ‮ ṐӟᵰχṐṀχ ⇔σ τνΜοψᶆṐṀχ︡ӌ Ϭέ Ψιή

ΜʻϘθʺ ←ᵲᾝ χ ₰ Ϟмϱб˔ЈрЂ˔χӡ Ὠ ʺмϱб˔ЈрЂ˔χ τνΜ

οϜ πψ︡ϤӌΜϘδϭʻ Ɫ Ϭέ╥ ΨιήΜʻ 
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2. ӗ χέ Ӫ 

LoRa ЈрЂ˔ Ϭӗ τΣ►ΜΜθιΨθϛ γΣ ϙΨιήΜʻάάτψ ṐϬέ► τσϥ

Σẁ Ϟ χ ˑϒχḾᵲϞ∞▀ϒχ ᵲϬ τ ♁βϥθϛʺ︢μοΜθιΦθΜⱧʻβϘΜοΰ∏ṜϬ‮ 

2-1 Ḿᾑʾὕ⁮ʾ Ӫ 

ᶆⱧỸχⱳψ‮ τ ΪοṜ∏ΰοΜϘβʻ 

Ḿᾑ άϦϬ ♪ΰο῏μθ︡ӌΜϬβϥρˮ► ΣϢόיּ Ӥχ Υ♂ Ϙθψ

ˢ̞1ˣϬ ΞḾᾑΥ₯ΰ μο αϥάρΥ ήϦϥ ˯ϬꜘΰοΜϘβʻ 

ὕ⁮ άϦϬ ♪ΰο῏μθ︡ӌΜϬβϥρˮ► ΣϢόיּ Ӥχ Υ♂ Ϙθψ

ˢ̞1ˣϬ ΞḾᾑΥ₯ΰ μο αϥάρΥ ήϦϥ ˯ϬꜘΰοΜϘβʻ 

Ӫ άϦϬ ♪ΰο῏μθ︡ӌΜϬβϥρˮ► ΣϢόיּ Ӥχ Υ ᵲˢ̞2ˣϬ

Ξᴦ Υ ήϦϥ ʺ ᵲˢ̞3ˣχ Υ ήϦϥ ˯Ϭꜘΰο

ΜϘβʻ 

̞1 ﬞ ʾΪΥʾϞΪςˢ‰ᴛʾ ᴛˣʾ ḇ ʾ₃ ʾ σςπῇӹ Υ▪ϥϜχʺϘθ

ψⱵ τ ԚϞ ṍχ ԚϬ βϥϜχχⱧϬ◙ΰϘβʻ 

̞2 Ⱶ τ ԚϞ ṍχ ԚϬ ήσΜᵚᵈʾϞΪςˢ‰ᴛʾ ᴛˣʾ ḇ σςϬ◙ΰϘ

βʻ 

̞3 ᴪᴒʾᴪ∞ʾᴪ ʾЧАЕτḩϩϥᶈ ᵲϬ◙ΰϘβʻ 

2-1-1 Ḿᾑ 

 ԏᴲ ϹІχ βϥ πψ τ► ΰσΜπΨιήΜʻ ԏᴲʺ ʺᴲ←χᾖԍτσϤϘβ 

 ◓ằʺ ⱪτψ︣Ϭ ϦήδσΜϢΞτ ӪΰοΨιήΜʻ◘ϩυⱧᾮχᾖԍρσϤϘβʻ 

2-1-2 ὕ⁮ 

 ᵔϞᵠ σςψ τΰσΜπΨιήΜʻ τ ⌠ΰσΨσϤⱧᾮχᾖԍρσϤϘβʻ 

 χựΨσς‰ᴛτσϥ π► ΰσΜπΨιήΜʻ χ ʺ ᴲʺᴲ←χᾖԍτσϥάρΥ

ΚϤϘβʻ 

 ϹІχ Ϟᴟᶘ Υל βϥΣζϦχΚϥ πψ► ΰσΜπΨιήΜʻ σςτϢϥᾮ

χᾖԍρσϤϘβʻ 

 χ τ ΜϜχϬ δθϤ ᴞΰϞβΜ τ ΜθϤΰσΜπΨιήΜʻ χ ʺ ᴞτϢ

ϥᵚᵈʺḇ ʺ ʺᴲ←χᾖԍτσϥάρΥΚϤϘβʻ 

 ψ Ӥᴛ ˵10̆˙60̆χ Ӥπέ► ΨιήΜʻάχᴛ ӤϬ Πθḕẽπ► βϥρ χ

⌠ ʺ ʺᵃ ʺ Ἱʺ ʺ χᾖԍτσϥάρΥΚϤϘβʻ 

 ὕ Ṑψ DC12V ӟᵰπχ ӊπψ► ΰσΜπΨιήΜʻ ⌠ ʺᴲ←ʺḇ σςχᾖԍτσ

ϤϘβʻ 

 Ϭ► τӰᴝʺ Ӱʺנ σςΥΰθ ›ψ κτ► Ϭ ♁ΰο Ϙθψ Ϙπέזּ Ψ

ιήΜʻ 

 τ ϬΤΪθϤ Ϧθ︣π ϣσΜπΨιήΜʻḇ βϥΣζϦΥΚϤϘβʻ 

 ᾁʺ ψΣ Μ Ϋχ Ϙθψ τέӢזּ ΨιήΜʻΣẁ π“ϩϦθ ʺ τϢϥЕжУ

иˢḇ Ϟ χᾮ ˣψ ᵰρσϤϘβʻ 
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 ψ ⁯ πχϙ► ΰοΨιήΜʻ ⁯ᵰπ► βϥρζχ⁯χ τḩβϥ τӸ βϥᴦ

ΥΚϤϘβʻ 

2-1-3 Ӫ 

 ◙ χ ӊӟᵰχ ᾛϬ► ΰσΜπΨιήΜʻᴲ←χᾖԍρσϥΣζϦΥΚϤϘβʻ 

 ὕ Ṑψ 1ϯиϸз ӟᵰχ Ϟζχ χ ᾛϬ► ΰσΜπΨιήΜʻ 

 τ῏μο ὢϬᴥΠθϤΰθ ›ψʺӰ χ Ϭᶎ ΰοΤϣΣ►ΜΨιήΜʻ 

 ᾛϾ˔Уиʺ Ͼ˔УиσςϾ˔УиΥ ϭιϣῖḊΰοΨιήΜʻζχϘϘΣ►Μτσϥρḇ Ϟᴲ

←χᾖԍρσϥΣζϦΥΚϤϘβʻ 

 ֫ τ ὢσςτϢϤ Υ ΰοΜθϤ ΥᵰϦοΜϥ ›ΥΚϤϘβχπʺέ► τ γ

︡ӌΜ ϬΣ ϙ Φʺ ΰΜ πέ► ΨιήΜʻ 

 ᶆ  ΥױϦθ ›ψ᷃Μθ π ΨΤʺ ϛθ −τ ΰοΤϣᾧΨ‒μθ π ΜοΨιή

ΜʻЦрЅрϞЄрЗ˔ʺϯиЀ˔иσςϬ► βϥρᵰ Υ  βϥΣζϦΥΚϤϘβʻל

2-2 Ⱨ‮ 

Σẁ Ϙθψ Υˮ︡ӌיּ╣ ˯Ṝ∏χ► ρψӰσϥ► π Ϭ► ΰθάρτϢϤ

αθᾮ Ϟ χӸ σ► τϢϤ αθᾮ τνΜο ψԁזּ Ϭ ΜϘδϭχπΚϣΤαϛέ

ΨιήΜʻϘθʺ χ► τϢϤ ӟᵰτ αθ ᵲτνΦϘΰοψ χ Υ ϛϣ

Ϧϥ ›Ϭ Φʺ ψԁזּ χ Ϭ ΜϘδϭχπΚϣΤαϛέ ΨιήΜʻ 
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3. ṐṀ  ρᶆ χ  

3-1  LoRa ЈрЂ˔ЄІГЭᵵ  

ψπ‮ LoRa ЈрЂ˔ χṐṀ  τνΜοζχᵵ Ϭ ΰϘβʻᶆṐṀχ ⇔τνΜο

ψⱳᶆχ‮ χ ẉόⱳ χέ► Ϭέ╥ ΨιήΜʻ 

σΣʺмϱб˔ЈрЂ˔χ τνΜοψ ︡ӌ πψ ΰϘδϭʻ Ɫ мϱб˔ЈрЂ

˔ Ϭέ ᴞήΜʻ 

άάπψᴱ τмϱб˔ЈрЂ˔ˢζχ B ꜠χ ЈрЂ˔ˣΥ ήϦοΜϥϜχρΰοʺ

ζχЈрЂ˔τ ήϦϥ Ṑˢὕ Ṑˣρ Τϣ ϣϦϥ ‹Ϭ Ϊ︡μοὕ ṐϬ ⌠ήδϥ

ˢὕ Ṑρὕ Ṑʾ ᾛˣτνΜο ΰϘβʻ 

 

ẩ  ὕ ЄІГЭ   ꜠  

 

                                

 

 

 

 

 

 

 

 

                                      

 

 ᴱ τ ήϦθмϱб˔ЈрЂ˔Υ τϢϤ ήϦϥ 

 мϱб˔ЈрЂ˔τ ήϦθ ṐΥ Ϭᾁ βϥʻs ЄІГЭψ ᾁ πβˀᴞṜ ˣ 

 Ṑψ ‹Ϭ LoRaϯрГЗΤϣ ˢ429MHzLoRa ˣπᴱ ᴞ τ ϥʻ 

 ᴱ ᴞ χ LoRaϯрГЗΥ ‹Ϭ βϥʻ 

 Ṑψ ‹Ϭ βϥρᵕ ρЂϱйрϬᴶ ήδʺ ựχ Ϟ⌠ỘԌχ Ϭ βʻ 

 ṐψЊ˔ж˔ОКиρНАГз˔π ᾛχσΜ πϜᴶ βϥʻ 

 Ṑτψ τϢϤ ⌠βϥ χὕ ṐṀˢЮ˔и ṐσςˣϜ πΦϥʻ 

 

ˣ 

ЄІГЭχ Ṑψ Υ ΰθ ›ˢOFF ‹ˀB ‹ˣϬᾁ βϥ ᾁ χ

πβʻ ᾁ ṐṀχ τψмϱб˔ΥΚϥ ӟ πԏμ ϣϦθ ›τ ON ‹ˢA ‹ˣ

Ϭ βϥϜχΥΚϤϘβΥʺάχṐṀψζχϘϘπψ ЄІГЭπψέ► πΦϘδϭʻ 

A ‹Ϭ βϥᾁ ṐṀϬ ЄІГЭχ Ṑτ βϥτψ ʺA Ϭ B τ Ḋβ

ϥЯЅв˔иϬ ᴥβϥ ΥΚϤϘβʻάχ ›ψ Ϙπέזּ ʾέ ΨιήΜʻ 
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3-2 ṐṀ 

3-2-1 ˢᴱ ᴞ  ὕ Ṑ ˣṐṀ   

ᴱ χᴞ τ ṐṀˢ Ṑʾὕ Ṑʾ ᾛˣϬ ΰϘβʻ 

Ṑψᴱ χ Τϣ ϣϦϥὕ ‹Ϭ ΰʺὕ ṐˢЂϱйрʾᵕ ˣϬ ⌠ήδϘβʻ 

ʺ Ṑρὕ Ṑʺ ᾛψ ḚσςϬ ϭιᴯ τϘρϛο︡Ϥ ΪʺԁΤ τ ΰϘβΥʺᾝ

τϢμοψЊ˔ж˔ОКиϒχ θϤϞὕ ṐχΰΦσςϬ― ΰο ˑτ ΰʺט Ͼ˔Уиπ

βϥ ›ϜΚϤϘβʻ 

 

 ˢ χϾ˔Уиψᾝ πὫ Υ πβˣ  

 

 

                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 άχ τЮ˔и Ṑσς χṐṀϬ ᴥΰο βϥ ›ϜΚϤϘβʻ 
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3-2-2 ὕ Ṑ DLR -01 ᶆ  

Ṑ  ˲ ˢϯрГЗˣʾ ˢмϱб˔ЈрЂ˔ˣˀ ᾝ πὫ Υ ˳ 

                     

      Ṑ ᵰḢ 

и˔Т 

 

                   ОАЎр  

                   ˢЕϽижАЎˣ 

 

 

 

 

                   Ͼ˔І ᵸ 

 

 

 

 

 

 

Ṑ Ͼ˔І ṐṀ   

 

 

ϯрГЗ ◓ 

 

 

гИАЕ 

 

Ўа˔ЅЀрЕк˔ж˔ 

 ˢЊ˔ж˔ ᾛ ῈṀˣ 

 

ЌϱЫ˔гИАЕ 

ˢЌϱЫ˔꜠ гИАЕˣ 

Њ˔ж˔ ІϱАЎ 

 

◓ ˢ ◓ 15ớχΞκ 12ớϬ► ˣ 

 

Ͼ˔Уи Ῡ 
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3-2-3 DLR -01ᶆ ˢ ˣ 

ӟᴞʺ Ṑ τνΜο τ ΰϘβʻЎа˔ЅЀрЕк˔ж˔ϞЌϱЫ˔гИАЕˢЌϱЫ˔꜠

гИАЕˣψζϦ π πΚϤʺ ΨχṐ ϬⱱμοΜϘβʻάάπψ Ṑ χ ⇔σ ψ

Ϊʺ ḗ♪Ộ χ∑τʺΣẁ Υ ⌠βϥ ρᶎ βϥ ˢLED σςˣρζχ ⌠τνΜοχ

ϙṜ∏ΰϘβʻЎа˔ЅЀрЕк˔ж˔ρЌϱЫ˔гИАЕχϢϤ ⇔σ Υ σ ›ψʺ ʺάϦϣ

χ︡ӌ Ϭέ╥ ΨιήΜʻ 

 

1. гИАЕ 

LoRaϯрГЗ ◓ 

  ϯрГЗϾ˔Уиχ SMA ЀКϼЌϬ ΰϘβʻ 

  SMA ЀКϼЌψῬἇπψσΨ︣ˢ◙ˣπ ϛοΨιήΜʻ 

֫ жрФ 

  Ⱳτ ΰϘβʻ 

ʾ жрФ 

ṐΤϣχ ‹Ϭ ΰθⱲρЀ˔иНАϼϬ ΰθⱲ 

τ ΰϘβʻ 

ID жрФ 

‹Ϭ ΰθ Ṑχ IDˢ1˙4ˣτᴂαθ LED Υ ΰϘ

βʻs 1 χ Ṑτ ΰο Ṑψ 4 Ϙπ Υᴦ ˣ 

 

2.  Ўа˔ЅЀрЕк˔ж˔ ˢSR-MT2410   MPPT ꜠ 10Aˣ 

ᴻⱲτ ήϦοΜϥθϛṁ τΣẁ π ʾ ⌠χ ψΚϤϘδϭʻ 

 

 

ᶆ ꜘжрФ  

⌠ᵫ◐Ⱳχ ӊЎϴАϼϞᴶ χ τϢϤ ʾ

Ϭ“ΜϘβʻ 

˲ ⇔ψ έ► 4-1-3- -  Ϭέ ΨιήΜ˳ 

 

ꜘṀˢИϺЄ˔Ўв˔Уˣ 

  ᴻⱲ ↄϙʻ ꜘΥ 17ˢ Ⱳ ˣρσϥϢΞ  

  ˲ ⇔ψ έ► 4-1-3- -  Ϭέ ΨιήΜ˳ 

 

ЩЌр 

  Ўа˔ЅЀрЕк˔ж˔Ϭ βϥ∑τᴃΰϘβʻ 

˲ ⇔ψ έ► 4-1-3- -  Ϭέ ΨιήΜ˳ 
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3. ЌϱЫ˔гИАЕ 

   ᴻⱲτ Ṑ ψὫ ↄϙπβʻΣẁ π ⌠ʾᶎ Υ σ ψᴞ Ṝ∏χ ιΪπβʻ 

 

              ЌϱЫ˔1Ⱳḧ   ЌϱЫ˔2Ⱳḧ  

 

 

ІϱАЎ 

No.1Ϭ ON  

   ˢA ᾧ ˣ 

ᾛжрФˢ Ⱳ ˣ 

                                  ᾛІϱАЎˢᴃᴞˀONˣ 

ὕ жрФ 

 

 

 

ЌϱЫ˔гИАЕψ гИАЕΥ ΰθ ‹Ϭ ◓ˢᴞ ₮ ◓ˣπ Ϊ︡ϤʺЌϱЫ˔

◓ 1ʼ2ˢ ֒ ◓ˣΤϣ ήϦθⱲḧχ DC12V ρ ◓ 1ʼ2ˢ ₮ ◓ˣΤϣ 5 ḧ

χ A Ϭ ΰϘβʻ ήϦϥ ӊ ρ ψ ᴻⱲτ ◓ ρ ήϦοΣϤʺΣẁ ψ

◓ χᶆ ◓ΤϣάϦϣχ Ϭ ϥάρΥπΦϘβʻ 

 

έ Ӫˢ ˣ 

ḗ♪ᵫ◐Ⱳτ γЌϱЫ˔гИАЕχ ᾛЩЌрˢгИАЕ֒ ˣΥᴃήϦοˢᴃᴞ ˀONˣ

Μοʺ ᾛжрФΥ ΰοΜϥάρϬᶎ ΰοΨιήΜʻ ᾛΥ μοΜσΜˢ ᾛжрФΥᴃήϦοΜ

σΜˣρ гИАЕΥ ‹Ϭ ΰοϜὕ Ṑσς ṐṀψ ⌠ΰϘδϭʻ 

ГІЕϬ“ΞⱲʺ ΰοϜὕ ṐΥ ⌠ΰσΜϢΞτЌϱЫ˔гИАЕχ ᾛϬ μοΣΜθ ›

ψ τέ ӪΨιήΜʻ 

 

4. ◓  

 

 

 

 

 

 

 

 

    A ἷṐṀ      ᵕ ϞЂϱйрϬ    НАГз˔Ϭ  Њ˔ж˔ОКиϬ 

   ˢЮ˔и ṐσςˣϬ    ΰϘβʻ       ΰϘβʻ  ΰϘβʻ 

    ΰϘβʻs ớ ˣ    ớ ΚϤ       ớ ΚϤ  ớ ΚϤ 

    ψ 5 ḧὋ ΰϘβʻ 
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3-2-4 LoRaϯрГЗ 

ϯрГЗψ ʾ χ π α Ϭ 

► ΰϘβʻ 

ϯрГЗψ Τϣ σΨρϜ 1.5Ήӟ  

τⱱκ Ϋο ΰοΨιήΜʻ                              

                  ϯрГЗ                    ϯрГЗϾ˔Уи 

 

                  ЫϽКАЕṁ                    SMA ЀКϼЌ 

 

 

ϯрГЗ ψ LoRa ЯЅв˔иρЈАЕπṪ ṁ › Ϭ ΪοΜϘβʻ χϯрГЗψ Ӹ

ρσϤϘβχπ► ΰσΜπΨιήΜʻ 

3-2-5 ζχ  ὕ ṐʾЊ˔ж˔ОКиʾНАГз˔σςτνΜο 

ὕ Ṑˢᵕ ϞЂϱйрσςˣψ ӊρ Υ Ṑχ χ Ӥ πΚϥᾢϤ τ◙ ψΚϤϘδ

ϭʻ 

Њ˔ж˔ОКиρНАГз˔ψ χ χ ὯτϢμο Ϟ Ϭ ΰϘβʻ 

άϦϣτνΜοψ זּ τνΜο 4. έ►  χέϬ‮ ΨιήΜʻ 
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3-3 ṐṀ  

3-3-1 ˢᴱ  мϱб˔ЈрЂ˔ ˣṐṀ   

ᴱ τ ήϦθмϱб˔ЈрЂ˔χựΨτ ṐṀˢὕ ṐˣϬ ΰϘβʻ 

ὕ ṐρϯрГЗψᴱ ḰχᵫΪθ τ οθ ϞЪ˔иτ︡ Ϊο ΰϘβʻ 

ᴱ τ ήϦθ мϱб˔ЈрЂ˔χԁ Ϭ ήδʺϜΞԁ χ Ϭὕ Ṑτ ΰϘβʻ 

мϱб˔ЈрЂ˔Υ βϥρὕ ṐψάϦϬᾁ ΰʺὕ ‹Ϭ ΰϘβʻ 

 

˲ ˢϯрГЗˣʾ ˢмϱб˔ЈрЂ˔ˣˀ ᾝ πὫ Υ ˳ 
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3-3-2 ὕ Ṑ DLS-01ᶆ ˢ ˣ 

 

ὕ Ṑ 

                             ὕ Ṑ ᵰḢ 

                     и˔Т 

 

                  ОАЎр  

ˢЕϽижАЎˣ 

 

 

 

 

 

                      Ͼ˔І 

ᵸ 

                       

 

  ὕ Ṑ Ͼ˔І  

 

ᶎ LEDʾ DIPSW 

ˢṁ ˀⱳ ˮ Ͼ˔І  ˯╥ ˣ 

 

Ͼ˔І 

ˢ 1ϯиϸз ˷3 ► ˣ 

 

 

 

 

429MHz ЯЅв˔и 

 

мϱб˔ЈрЂ˔ ◓ 2ớˢớ σΰˣ 

мϱб˔ Ⱳ Ⱳ  

 

мϱб˔ЈрЂ˔ԏ ῢ 

ˢϽжрЖˣ 

 

    ГІЕІϱАЎ    LoRaϯрГЗ ◓ˢ ᵰ  ⱳ ˮ Ͼ˔Іᵰ  ˯╥ ˣ  
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3-3-3 DLS-01ᶆ ˢ ˣ 

  Ͼ˔І   

 

ᶎ LED˷2ˢ ˀ ʾ ˣ 

 Ῑ ϢϤГІЕЩЌрπ Ϭ“Μ 

Ѐ˔иНАϼˢ ᴦ ϬꜘβˣϬᶎ πΦϥʻ 

 

CH( ЎарКи) DIPSW 

 Σẁ Υ ⌠βϥ ψΚϤϘδϭʻ 

ID DIPSW  

 ₮Τϣ ID1,ID2,ID3,ID4 τ ᴂΰϘβʻ 

ˣDIPSWˀДϰАФІϱАЎ 

 

  Ͼ˔І  ᴞ  

мϱб˔ЈрЂ˔ ◓ˢ2ớˀớ σΰˣ  мϱб˔ЈрЂ˔Ϭ ◓ τ Ὣΰθ  

 

 

 

 

 

 

 

 

 

   ГІЕІϱАЎ ϯрГЗ ◓           мϱб˔ЈрЂ˔ˢTOV -SSx  

 

  Ͼ˔Іᵰ   

   LoRaϯрГЗ ◓ˢSMA ◓ˣ       ϯрГЗϾ˔УиϬ ΰθ  

 

 

 

 

 

 

 

 

 

   мϱб˔ЈрЂ˔ԏ ῢˢϽжрЖˣ 

έ ӪˀϯрГЗϾ˔Уиχ τνΜο 

ϯрГЗ ◓τϯрГЗϾ˔УиϬ βϥ∑ψ︣(◙)πΰμΤϤρ ϛ ΪοΨιήΜʻІОЗϞйрЎ

σςῬἇϬ► βϥ ›ψЕиϼϬΤΪβΧσΜϢΞέ ӪΨιήΜʻ ϛ ΪΥếβΧϥρ ΰϘβʻ 
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3-3-4 LoRaϯрГЗ 

ϯрГЗψ ʾ χ π α Ϭ 

► ΰϘβʻ 

ϯрГЗψ Τϣ σΨρϜ 1.5Ήӟ  

τⱱκ Ϋο ΰοΨιήΜʻ                              

                  ϯрГЗ                    ϯрГЗϾ˔Уи 

 

                  ЫϽКАЕṁ                    SMA ЀКϼЌ 

 

 

ϯрГЗ ψ LoRa ЯЅв˔иρЈАЕπṪ ṁ › Ϭ ΪοΜϘβʻ χϯрГЗψ Ӹ

ρσϤϘβχπ► ΰσΜπΨιήΜʻ 
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4. έ►  

 ʺLoRa ЈрЂ˔ψ ˢᴱ ᴞ ˣχṐṀϬ τ ΰʺ ‹Ϭ ᴦ ˢὕ Ṑψ

⌠ήδσΜʺϘθψЂϱйрχᴝ ϬЉкρβϥˣρΰθῇʺ ˢᴱ ˣχмϱб˔ЈрЂ˔ρ Ṑ

χ Ϭ“ΜϘβʻάχθϛʺ πψ ṐṀχ ʾ Ϭ τ ΰʺζχῇʺ χ ˢмϱб

˔ЈрЂ˔ψ Ψˣχ ʺ ῇτ Τϣ ‹Ϭ μο ГІЕϬ“ΞρΜΞ⌠Ộχ Ϧτלμο

ΰϘβʻ 

 

4-1 ˢᴱ ᴞ ˣṐṀχ  

ṐṀˢ Ṑʺὕ ṐʺНАГз˔ʺЊ˔ж˔ОКиˣχ ψⱧ χ ₰ⱲτᴠὨϛΰοΣΦϘ

βʻ χ ψмϱб˔ЈрЂ˔ ựΤϣ LoRa Υᴦ ρ ήϦοΜϥ ˢ ӤΥᴱ

τΰΤμοᵫΪοΜο χ ᵲρσϥ Υ τσΜ ˣπʺὕ χ ˢיּ Ϟ⌠ỘԌˣτὕ

ˢЂϱйрᴝϞᵕ χΊˣΥ Ψ Ψ Ϭ ϭπΣΦϘβʻ 

ЕжУиχ ΜϢΞḗ♪Ộ χ ρיּ τẸṳΰʺ χ ᾂּיϞ ự χ ᵔϬρμοΣΨ

ΥΚϤϘβʻ 

4-1-1 ṐṀχΰΨϙ 

 ṐṀχ  ρᶆ χ ᶤτνΜο ΰϘβʻ 
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4-1-2 ᴯ χ  

ʺ χ Ḛπᴯ Ϭ ϙϘβΥʺᾝ ệτϢϤ χ∙ Ϟ  Ϭᴯ ρΰο βϥάρϜΚϤ

Ϙβʻάάπψ ḚϬ►μθᴯ χ Ϭ ᵒΰϘβʻ 

► βϥ Ḛ  

ʾ Ḛ 1Ή 4  

ʾ Ḛ 2Ήˢ1.5ΉπϜᴦˣ2  

ʾ ῖϼжрФ 6ᾤ 

 

 

                ̠                              ̠    

 

 

 

   1Ή ḚϬ͝Ⱬτ Ϛ      2Ή ḚϬ 2 οϥ    2Ή Ḛχ τ 1Ή ḚϬ β 

 

4-1-3 ᶆṐṀχ︡Ϥ ΪΣϢόὫ  

. ᶆṐṀχ︡Ϥ Ϊχ ϘΤσ Ϧρ Ӫ  ˢᶆ ⇔ψⱳ‮ ϢϤˣ 

1. Ω τ ṐϬᴯ τ︡Ϥ ΪϘβʻ 

2. ϯрГЗϬᴯ τ︡Ϥ ΪοϯрГЗϾ˔Уи Ṑ χ гИАЕτ ΰϘβʻ 

3. НАГз˔Ϭ ΰϘβʻs Ὣ ψΰσΜπΨιήΜˣ 

4. ὕ ṐˢЂϱйрρᵕ ˣϬ Ḛᴯ τ︡Ϥ ΪϘβʻs Ὣ ψΰσΜπΨιήΜˣ 

5. НАГз˔Ͼ˔УиϬ Ṑ χ ◓ τὫ ΰϘβʻs НАГз˔ ψ ΰσΜπΨιήΜˣ 

6. Њ˔ж˔ОКиϬᴯ τ︡Ϥ ΪϘβʻs Ϙι ṐτψὫ ΰσΜπΨιήΜˣ 

7. ὕ ṐχϾ˔УиϬ Ṑχ ◓ τὫ ΰϘβʻ 

8. НАГз˔Ͼ˔УиχмИϽЎ ϬНАГз˔τ ΰϘβʻ 

9. Њ˔ж˔ОКиχϾ˔УиϬ Ṑ χ ◓ τὫ ΰϘβʻ 

10. Ṑχ ệϬᶎ ΰϘβʻs ᶆжрФχ ᶎ ˣ 

  έ Ӫ 

НАГз˔ρЊ˔ж˔ОКиϬ Ṑτ βϥⱲʺ γНАГз˔Ϭ τὫ ΰʺ ΰ μοΤϣ 

Њ˔ж˔ОКиϬὫ ΰοΨιήΜʻ 

НАГз˔ρЊ˔ж˔ОКиχ τ ΥΚϥχψʺНАГз˔τЊ˔ж˔ОКиχ Ϭ

βϥЎа˔ЅЀрЕк˔ж˔ˢ ῈṀˣΥʺΩ τНАГз˔χ ρ ệϬ ϓθῇτЊ˔

ж˔ОКиΤϣχ χ ᾢρ ꜠ϬΩ ᴟΰο Ϭᵫ◐βϥθϛπβʻϜΰϜḧӸΠ

ο τЊ˔ж˔ОКиϾ˔УиϬ ΰθ ›ψʺԁ ᵰΰοНАГз˔Τϣẚ Ϭᵫ◐ΰθῇτ

™ Њ˔ж˔ОКиϾ˔УиϬ ΰοΨιήΜʻ 

ˢЊ˔ж˔ОКиϬ τ ΰθρΰοϜЎа˔ЅЀрЕк˔ж˔Υ βϥάρψΚϤϘδϭˣ 

11. ἷṐṀˢЮ˔и σςˣΥΚϥ ›ψʺṐṀϬᴯ τ︡Ϥ Ϊο Ϭ ◓ χ

◓τὫ ΰϘβʻ  
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. ᶆṐṀχ︡Ϥ ΪρὫ χ ⇔ 

 

-  Ṑˢὕ Ṑˣχᴯ ϒχ︡Ϥ Ϊ 

  Ṑ︡ Ỳἇχ  

   Ṑτ ΰοΜϥ ḚϼжрФ Φ︡ Ỳἇ 2ᾤϬ Ṑ τ︡Ϥ ΪϘβʻ 

 

 

 

 

 

 

 

    Ṑ ︡ Ỳἇ       ϼжрФϬ︡Ϥ Ϊθ      ЗАЕ ωφ℅Ỳ 

    ︡ Ỳἇ ˢSUS︡ ˷2 ϼжрФ˷2 M12ЩиЕ˷2 M12ЗАЕ˷2  

M12ωφ℅Ỳ˷2 M5 ЕжІφα˷4ˣ 

M12ЩиЕϬ ϼжрФ Ϭ ρΰο︡ Ϭ ΰʺωφ℅ỲρЗАЕϬ ϛ ΪϘβʻάχⱲʺω

φ℅ỲΥ῟ΜοΜϥ ӤˢϠϥϙΥ Μ ӤπˣπϼжрФΥᵕδϥ τˢϕϭχ ΰιΪḜΨˣ

ϛ ΪϘβʻếᾧτ ϛ ΪβΧϥρ Ḛ︡ Ⱳτ ᴞϼжрФχᶑ ΥӸμοΜθ ›ʺϼжрФϬ

ᵕδγ Ḛτ ϣσΨσϤϘβʻ 

  Ṑϒχ︡ Ỳἇχ︡Ϥ Ϊ 

Ṑ ϒχ︡ Ỳἇχ︡Ϥ Ϊ τψ 2 ΥΚϤϘβʻ 

ʾ ᵰΰΦ︡Ϥ Ϊ ˢ︡ ỲἇΥ Ṑ ᴞχᵰ τ βϥ︡Ϥ Ϊ ˣᴞּא 1.╥  

ʾ ΰΦ︡Ϥ Ϊ ˢ︡ ỲἇΥ Ṑ τԜϦϥ︡Ϥ Ϊ ˣ    ᴞּא 2.╥  

   ᵰΰΦʾ ΰΦχςκϣπϜ ΜϘδϭΥʺςκϣχ ›πϜϼжрФχΰΦˢ₮֒ˣϬ ΠοΨιήΜʻ 

   ˢϼжрФχ  ʺ Ḛχӡ ψ ṐϾ˔Іχ ΤϣᴅτγϦϘβʻϼжрФχΰΦΥ ᴞπӰσ

ϥρ ΥᴅּהϛτἱΦϘβˣ 

 

1. ᵰΰΦ︡Ϥ Ϊ 

Ͼ˔І χ◌Ἇτ M5 ЕжІКЅˢ2˷2 ˣπ︡Ϥ Ϊ 2 Ϭ ϛ ΪϘβʻ 

 

 

 

 

 

 

 

 

   ︡Ϥ Ϊ Υ χᵰ τ ϥʻ     ϼжрФχᵫΨΰΦϬζϧΠϥʻ   Ḛϒχ︡  

 



LoRa  

 

 21 / 62    

 

    2. ΰΦ︡Ϥ Ϊ 

Ͼ˔І χ◌Ἇτ M5 ЕжІКЅˢ2˷2 ˣπ︡Ϥ Ϊ 2 Ϭ ϛ Ϊϥʻ 

 

 

 

 

 

 

 

 

   ︡Ϥ Ϊ ΥϾ˔І τԜϦϥʻ   ϼжрФχᵫΨΰΦϬζϧΠϥʻ    Ḛϒχ︡  

 

  Ṑχᴯ ϒχ︡Ϥ Ϊ 

     ϭι Ḛᴯ τ ṐϬ︡Ϥ ΪϘβʻ︡Ϥ Ϊӡ ψ Ḛτᴅτ ΰθ ḚϢϤᴞ τΰϘβʻ 

ˢᴅτ ΰθ ḚψЊ˔ж˔ОКиϬᾧ βϥ ḚπʺάϦϢϤ τ︡Ϥ ΪϥρЊ˔ж˔ОКиτ Ṑ 

χֲΥ ϤЊ˔ж˔ χ῟ Υ κϥ ›ΥΚϤϘβʻ 

 

 

 

 

 

 

 

 

  ᴯ χᴅ ΰ ḚϢϤᴞ τ︡Ϥ ΪϘβʻ  Ṑ︡Ϥ ΪỲἇχϼжрФπ Ḛτᾧ ΰϘβʻ 

 

-  ϯрГЗχᴯ ϒχ︡Ϥ ΪρὫ  

ʾ Ṑ ϯрГЗˢLoRaϯрГЗˣχ Ḛᴯ ϒχ︡Ϥ Ϊ 

  ϯрГЗϬ σ͡ⱫỲἇσςπ ḚχσϥϓΨ‰Μӡ τᾧ ΰϘβʻ 

  άάπψШ˔ЭЈрЌ˔σςπ† πΦϥ͡Ⱬ ΪϬ► ΰο︡Ϥ Ϊϥ Ϭ ᵒΰϘβʻ 

 

 

ϯрГЗ  

 

 

 

 

 

        ЫϽКАЕṁ    SMA ЀКϼЌ        L Ⱬ Ϊτ δϘβʻ 
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     ЫϽКАЕṁ      РИ˔иГ˔Фπ ế  Ḛ ϒχ︡Ϥ ΪˢРИ˔иГ˔Фˣ 

ϯрГЗψᴞ ΥЫϽКАЕρσμοΜϘβΥʺꜗ τϢϥ ιΪπψֿפΜθϛʺРИ˔иГ˔Ф

σςπ᷊Μο κθϤγϦθϤΰσΜϢΞΰμΤϤᾧ ΰϘβʻ 

ὕ ЄІГЭχ Υᴠ ˢ3 ӟ ˣχ ›ʺϯрГЗψРИ˔иГ˔Ф᷊ᾧ π π

βΥʺЄІГЭϬῷẆ τ βϥ ›ψỲ ︡ τЩиЕᾧ βϥσςϢϤ Ẇ χ‰Μ Ϭρ

ϤϘβʻάχ ›ψ τέזּ ΨιήΜʻ 

 

   ʾϯрГЗϾ˔Уиχ ṐϒχὫ  

 

 

Ṑᴞ χϾ˔Уи ῩχϽкЮАЕˢЁЭУАЄ

рϽˣχ Ϭ μοζάΤϣϯрГЗϾ˔УиϬ Ṑ

τԏΦ₅ϙʺЎа˔ЅЀрЕк˔ж˔χ֒ Ϭ ΰο

гИАЕ χ SMA ◓τ ΰϘβʻ 

 

Ͼ˔Уи Ῡ 

 

 

 

 

 

 

 

 

 

    ϯрГЗϾ˔Уи  SMA ЀКϼЌ      гИАЕ ◓ϒχ   

έ ӪˀϯрГЗϾ˔Уиχ τνΜο 

ϯрГЗ ◓τ SMA ЀКϼЌϬ βϥ∑ψ︣(◙)πΰμΤϤρ ϛ ΪοΨιήΜʻІОЗϞйр

ЎσςῬἇϬ► βϥ ›ψЕиϼϬΤΪβΧσΜϢΞέ ӪΨιήΜʻ ϛ ΪΥếβΧϥρ ΰϘβ  ̒
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-  НАГз˔χ  

  LoRa ЈрЂ˔τψ ꜠ЂϱϼиНАГз˔50Ahˢ ˣϬ► ΰϘβʻ 

  НАГз˔ψ ֗τ ΠϥϾ˔Іτ ΰο ᴯ χᴞ τ ΰϘβʻ 

πψᴠזּ   χ ›ʺ ψФжІЎАϼϾ˔ІˢRVЩАϼІˣϬ► ΰοΜϘβʻ 

   

 

 

 

 

 

 

   ꜠НАГз˔ˢ50Ahˣ     RVЩАϼІ τ      Ḛᴯ ᴞχ τ ΰϘβʻ 

 

  έ Ӫ 

НАГз˔χ Ϟῇ χЊ˔ж˔ОКиχṞ ψ ṐΥ ήϦϥ χ ὯτϢϤ  βϥάρ

ϜπΦϘβΥʺ Ṑ χЎа˔ЅЀрЕк˔ж˔χẨ Ω Υ 10AπΚϥθϛάϦϬ Πϥ Υ

Ϧϥ ϙ›ϩδψ► πΦϘδϭʻ ϙ›ϩδΥ σ ›ʺ τ Υ“σϩϦσΤμθϤʺᵃ

τϢϥᴲ←Υ βϥỂϦΥΚϤϘβʻ 

НАГз˔ϞЊ˔ж˔ОКиϬ  ΰθΜ ›Ϟʺ χ ᾛˢAC100V σςˣϬ► ΰθΜ ›ψʺ γ

τέזּ ΨιήΜʻ 

 

-  ὕ ṐϞζχ ṐṀχ︡Ϥ Ϊ 

ὕ ṐˢЂϱйрϞᵕ σςˣϞʺζχ χ ӊ ṐṀˢ π ⌠βϥЮ˔и Ṑσςˣ

τνΜοψ πזּ τ◙ ψΚϤϘδϭΥʺӟᴞχ Ὧτ ›ΰσΜϜχψ► πΦϘδϭʻ 

 DC12V ЌϱЫ˔ ◓τ βϥὕ ṐṀ 

 ʾDC12V πᴶ βϥάρʻ 

ʾЌϱЫ˔ ◓ . χζϦηϦτνΦᴶ Ⱳχ Υ 5AӟᴞχϜχˢ60WӟᴞχṐṀˣ 

 ӊ ◓τ βϥṐṀ 

 ʾ ṐṀχ ӊ ˢ ṐṀχ ᾛ χІϱАЎρΰοψ τ► ΰσΜπΨιήΜˣ 

 ʾ5 ḧχ ӲⱱπЎаЌзрϽσςϬ ΰσΜϜχˢ . ψ 5 ḧⱱ ΰϘβˣ 

 

ЌϱЫ˔ ˢDC12V ˣτ βϥὕ Ṑψ ЄІГЭχНАГз˔Ϭ ᾛρΰοᴶ ΰϘβʻНАГ

з˔χ Υ ᴞβϦωὕ ṐϜ ♁ΰϘβχπʺὕ Ṑχἄ Ⱳḧψ βϥὕ Ṑχ βϥ ρζϦΥ

⌠ᵫ◐βϥⱲ πχНАГз˔χ τϢϤ ᾢϬ ΪϘβʻᴠτЌϱЫ˔ Ϭˮ ˯τ ΰοϜὕ

ṐΥΜνϘπϜᴶ βϥϩΪπψΚϤϘδϭʻ βϥЂϱйрϞᵕ χ Ϭ― ΰοὋ ⱲḧϬὨ

ϛοΨιήΜʻ 
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︡ӌ πψ ρΰο ►πזּ ΰοΜϥ ꜠ὕ Ṑ χЂϱйрρᵕ Ϭ ΰοΜϘβʻ 

   

χ τ► ΰθЂϱйрρᵕ   

ˢṐṀ▫ χ ⇔ψ ͒˵͒ˮЂϱйр▫ ˯̓ 6˵7ˮᵕ ▫ ˯Ϭέ╥ ΨιήΜˣ 

Ђϱйр ˲ІС˔ϸ˔˴ЀрЕк˔ж˔˳ 

  DC12V  ᴝ ˀ110dBӟ /1m  

   1.3A 

 

 

 

LED ᵕ ˢ ꜠ὕ Ṑˣ 

  DC12V  Ί 6ОЌ˔р  

   0.64A 

 

 

 

 

 

 

 

 

 

 

Ḛᴯ ϒχ︡ ệ ˀ ὕ гИАЕˢЈАЕˣχ T ⱫН˔ϬϼЮ˔иϼжрФˢꜛ∕ˣϬ 2 ►

ΰο Ḛτ︡Ϥ ΪοΜϘβʻ 

 

ζχ ʺ► ᴦ σᵕ ʾЂϱйрχ   

ˢṐṀ▫ χ ⇔ψ ͒˵͒ˮЂϱйр▫ ˯̓ 6˵7ˮᵕ ▫ ˯Ϭέ╥ ΨιήΜˣ 

Ђϱйр SG-112ˢ ᾿ Ṕ  ЛЩи Ṑˣ 

  DC12V  ᴝ ˀ110dBӟ /1m  

ᶊ  1.0Aӟᴞ 

 

 

 

ᵕ  SF10-M1JN-R ОЕжϱЕּז  

  DC12V   

ᶊ 0.62A 
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-  Њ˔ж˔ОКиχ︡Ϥ Ϊ 

Њ˔ж˔ОКиτνΜοψʺ τ τ Ὧτ Υ Μ ›ψᴞּא χϢΞσ 30WЌϱФ

χОКиϬ ΰοΜϘβʻ θϤΥӂΜ Ϟ ṗτ ΥΚϥ ›σςОКиχṞ ˢWˣϞ︡Ϥ Ϊ

Ϭ  βϥ ›ϜΚϤϘβʻЊ˔ж˔ОКиχ Φήψ ϩμοϜṁ σ︡ ψ απβʻ 

 

 

 

 

 

 

 

 

       Њ˔ж˔ОКи          Ḛ︡ ϼжрФʾϯрϽи Φ 

 

 

 

 

 

 

 

 

    ᴯ χᴅ ΰ ḚτϼжрФπ︡Ϥ Ϊϥ  ϼжрФ Ϭᵕΰο ϬΰΪθ  

 

Њ˔ж˔ОКиχ Ḛϒχ︡Ϥ ΪΥ ϩμθϣОКиχ Ϭᴞτΰο ΊΥ θϣσΜ τΰοΣΦϘ

βʻЊ˔ж˔ОКиχϾ˔Уиχ 2 ˢ˴ ρ˵ ˣψ Г˔Фσςπף Ϭ ♁ΰοΚϤϘβʻάχ

ᵬπψϾ˔УиψζχϘϘˢ ΰθף ˣπ ΜοΣΦϘβʻ 

 

 

Ͼ˔Уи χ˴ ˢ ˣρ˵ ˢ⁷ ˣχ Ϭ Μθ

ψ γ Г˔Фף π᷊Μο ΰʺ῀Μτ βϥˢ

βϥˣάρΥ ΜϢΞέ ӪΨιήΜʻ 

 

 

έ Ӫˣ 

Њ˔ж˔ОКиϾ˔Уиχ˴ ρ˵ χ ˢ ˣΥ ˢ ˣβϥρЊ˔ж˔ОКиΥ ΰθ

ṓΥԁṓτ ϦοОКи Υ ˢ ˣΰϘβʻ Ⱳτᾢϣγ Ạχ∑τϜЊ˔ж˔ОКиϾ˔У

и ψ γ Г˔Фπ᷊Ψσςΰοף χ ΜϢΞτέ ӪΨιήΜʻ 
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-  НАГз˔Ͼ˔Уиρ ṐχὫ  

ṐʺϯрГЗʺНАГз˔ʺЊ˔ж˔ОКиΥᴯ τ︡Ϥ ΪϣϦθῇʺᶆϾ˔УиϬ Ṑ χ ◓

τὫ ΰοΜΦϘβʻs χ τ“μοΜϦωϯрГЗϾ˔Уиχϙ τὫ ήϦοΜϘβˣ 

 

НАГз˔Ͼ˔Уиχ ˢϼжрФχ ΜοΜσΜ ˣϬ Ṑᴞ χϽкЮАЕ ϢϤ Ṑ τԏ

Φ₅ϙϘβʻНАГз˔ρНАГз˔χ ψ Ḛᴯ ρψ ΰο ήϦοΜϥχπ ῇτНАГз˔

Ͼ˔УиΥԏμ ϣϦϥᴦ ΥΚϤϘβʻϾ˔УиϬԏΦ₅ϭι τḜΨὫό Ϭ⌠μοΣΦʺᵰΤϣԏμ

ϣϦοϜ ΪσΜϢΞτΰοΣΦϘΰϡΞʻ 

 

 

 

 

 

 

 

 

 

         Ṑ ϒχϾ˔УиԏΦ₅ϙ      ԏΦ₅ϭι τὫό Ϭ⌠ϥ 

 

Ͼ˔УиϬ ◓ τ ΰϘβʻ Ϭ˴ớʺ⁷Ϭ˵ớτ ΰϘβʻ 

 

 

 

 

 

 

 

 

 

       Ͼ˔УиϬ ◓ τ          ˴ớρ˵ớϬḧӸΠσΜϢΞέ ӪΨιήΜ 

 

Ͼ˔УиϬ Ṑχ ◓ τψ ΰϘβΥʺάχ ᵬπНАГз˔ χϼжрФψНАГз˔τ ΰσΜ

ˢ ΰσΜˣπΨιήΜʻ 
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-  ὕ ṐϾ˔Уиρ ṐχὫ  

ὕ ṐϾ˔УиϬ Ṑ τԏΦ₅ϙʺ ◓ τ ΰϘβʻ χ πψὕ ṐˢЂϱйрʾᵕ ˣχϾ

˔Уиψ 1 πЂϱйрρᵕ Υ Ⱳτᴶ βϥϜχρσμοΜϘβʻάχ πψϾ˔Уиψ ◓ χЌϱ

Ы˔ (D C12Vˣ1τ ΰϘΰθʻ 

άχ χ ›ʺЂϱйрρᵕ ψЌϱЫ˔гИАЕχЌϱЫ˔ 1τ ήϦθⱲḧʺ Ⱳτᴶ ΰϘ

βʻ 

 

 

 

 

 

 

 

 

      ὕ ṐϾ˔Уиχ ṐϒχԏΦ₅ϙ   ◓ χЌϱЫ˔ ◓τὫ βϥ 

Ђϱйрρᵕ χᴶ Ὃ ⱲḧϬ ˑτΰθΜ ›ʺЂϱйрρᵕ ΤϣχϾ˔УиϬ τΰʺ Πω 

ЂϱйрϬЌϱЫ˔ 1τ ΰο 1χЌϱЫ˔ Ϭ 1 ρβϥ 

ᵕ ψЌϱЫ˔ 2τ ΰο 2χЌϱЫ˔ Ϭ 60 ρβϥ 

ρΜμθ ϬρϤϘβʻ 

 

ӟῇψЎа˔ЅЀрЕк˔ж˔ ◓ Υ ρσϤϘβʻḇ ʾ Υ ΜϢΞέ ӪΨιήΜʻ 

Њ˔ж˔ ᾛ ІϱАЎψ OFF τΰοΣΦϘβʻs ЌϱЫ˔гИАЕρ гИАЕψ OFF τσϤϘβˣ 

 

-  НАГз˔ χ   

НАГз˔Ͼ˔УиχНАГз˔ ˢ ⁷χϼжрФʺϘθψḮἷ ◓χΚϥ ˣϬНАГз˔τ ΰ

Ϙβʻ πψмИϽЎϼжрФχνΜθϾ˔УиϬ► ΰοΜϘβʻ 

Ṍτ ήϦοΜϥНАГз˔χ ῐЩАϼІˢ πψ RVЩАϼІˣχ ὧΜθףϢϤԏΦ ϦʺмИϽЎ

ϼжрФϬНАГз˔τ ΰϘβʻϼжрФχ Ϭ˴ớʺ⁷Ϭ˵ớτ ΰϘβʻớ ϬḧӸΠσΜϢΞέ

ӪΨιήΜʻ 

 

 

 

 

 

 

 

 

      Ͼ˔Уиχ ῐϾ˔І ϒχԏΦ₅ϙ   НАГз˔χ ◓ϒχϼжрФ  
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НАГз˔χ ◓χἹ ψНАГз˔χ Ϟ τϢμοӰσϤϘβʻ אּ χ πψ M6 ЩиЕЌϱФχ

◓τϼжрФϬ Τϣ ΠϥϢΞτ ΰοΜϘβʻ ЌϱФχ ◓χ ›ʺϼжрФψᴅΤϣỄϙϘβʻϘ

θʺ ΥḮ ◓ρσμοΜϥϾ˔УиϬ►Ξ ›ψʺ ◓ϬЩиЕτ ΰο ϛ₅ϙϘβʻ 

 

НАГз˔τϾ˔УиϬ βϥρ Ṑτẚ Υ◐ϘϤʺ 

Ўа˔ЅЀрЕк˔ж˔χНАГз˔ϱрЅϾ˔Ќ˔ˢᴞ  

ˣΥ ΰϘβʻ 

άχⱲʺϱрЅϾ˔Ќ˔Υ ΰσΤμθϤʺϵж˔ϱр 

ЅϾ˔Ќ˔Υ βϥ ›ψ ◓ ρНАГз˔χ Ϭ 

ϜΞԁ ᶎ ΰοΨιήΜʻ 

 

Ўа˔ЅЀрЕк˔ж˔ SR-MT2410  ϱрЅϾ˔Ќ˔ρ ꜘṀˢИϺЄ˔Ўв˔Уˣχ ꜘτνΜο 

 

                       Я˔Ж ϱрЅϾ˔Ќ˔    ꜘṀ 

 

  Ўа˔Ѕ ϱрЅϾ˔Ќ˔ 

 

              НАГз˔ ϱрЅϾ˔Ќ˔ 

 

               ϵж˔ ϱрЅϾ˔Ќ˔ 

 

                                       ЩЌр 

НАГз˔ϱрЅϾ˔Ќ˔Υ ΰθϣ χ ЩЌрϬ 1 ιΪᴃΰϘβʻάχⱲʺ χ ꜘṀ

τˮ17˯χ ꜘˢᴞṜ ˣΥ ϘβʻϘθʺЯ˔ЖϱрЅϾ˔Ќ˔Υ ΰϘβʻˮ 17˯πΚϥάρϬᶎ

ΰθϣζχϘϘ ΰϘβʻ ῇτ ꜘψ ΠϘβʻ 

 

ˣ 

ṁ τЎа˔ЅЀрЕк˔ж˔ψ ᴻⱲτˮ17˯τ ήϦοΜϘβʻϜΰϜˮ17˯πψσΨ

χ ꜘΥ θ ›ʺ ЩЌрϬ ᴃΰΰο ꜘϬ ήδϘβʻάχ πᴃβχϬ♁ϛʺϜΞԁ

ЩЌрϬᴃβρ ꜘΥ Ϥ ϩϤϘβχπᴡ Τᴃΰοˮ17˯χ ꜘϬ όϘβʻˮ 17˯ψ

ˮ Ⱳẚ ˯ϬӪ ΰʺ χ ꜘχ ›ψ ḧτ ♁βϥσςЄІГЭΥ Ⱳᴶ ΰσΨσϤϘβχπ

έ ӪΨιήΜʻ 

Ϙθʺ χ ЩЌрϬ Υ◐ϘμοϜ ήγ 8 ӟ ᴃβρНАГз˔χ Ϭ βϥ ꜘ

τ Ϥ ϩϤϘβΥʺ ᴻⱲτˮ͵1˯s ꜠НАГз˔ˣρσϥψγπβʻᴡϣΤχ π ϩμ

οΜϥ ›ʺ τ™ ЩЌрϬᴃΰοˮ͵1˯Ϭ ΰοΨιήΜʻ ⇔ψЎа˔ЅЀрЕк

˔ж˔SR-MT2410 χЫИвϯиˢֽ῎ˣϬέ╥ ΨιήΜʻ 
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-  Њ˔ж˔ОКиϾ˔Уиρ ṐχὫ  

Њ˔ж˔ОКиχϾ˔УиϬ Ṑχ ◓ ˢ֒ ˀЊ˔ж˔ОКи ˣτὫ ΰϘβʻЊ˔ж˔ОКиψ

ˢ ˣτ בּ ΊΥ θϣσΜϢΞ Ḛᴯ πОКиχ Ϭᴞτΰο⌠ỘβϥάρϬΣ᷉ϛΰϘ

βʻ 

Њ˔ж˔ОКиχϾ˔Уиχ ˢ2 ˀ ˴ʺ⁷˵ˣψ Г˔Фπף ΰοΚϤϘβʻף γ Υ ήף

Ϧθ χϘϘ ṐτԏΦ₅ϙϘβʻζχῇʺ χϾ˔Уи χ Г˔ФϬ︡μοף ◓ τ ΰθ

ῇʺϜΞԁ χϾ˔Уиχ ʺϬ︡Ϥף ◓ τ ΰϘβʻ 

 

 

 

 

 

 

 

 

 

 

      Њ˔ж˔ОКиψ ϬᴞτΰοΣΨ     Ͼ˔Уи 2 χ ψ  ήϦοΜϘβף

 

 

 

 

 

 

 

 

 

Г˔ФϬ︡ϣγτף      ṐτԏΦ Ϧϥ    ˢּא πψ ˀ˴ˣιΪ  Ϭᵰβף

 

 

 

 

 

 

 

 

 

Ϭ︡μθף     ˢ ˀ˴ˣϬ γὫ βϥʻ   ϜΞԁ ˢּא πψ⁷ ˀ˵ˣχ  Ϭ︡ϥף
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ϜΞ χ χ Ϭ ◓ τὫ ΰϘβʻ τ 2 χϾ˔Уиχ χⱲʺ τϾ˔УиϬὌΜι

◓σςτ ϦσΜϢΞˢ ήδσΜϢΞˣέ ӪΨιήΜʻ 

ЖжϱН˔σςχỲ ϬᵒΰοϜ ψ ϦϘβχπέ ӪΨιήΜʻЊ˔ж˔ОКиϬᴞΰΦτΰοΜ

οϜОКиψΚϥ ʺ ΰοΜϘβχπʺ˴ớˢ ˣρ˵ớˢ⁷ˣΥ βϥρОКиχЈиˢ

◓ˣΥ ΰϘβʻ 

 

Ὣ Υ ΰθϣЊ˔ж˔ОКиχ Ϭ τΰο ΊϬ οϘβʻ 

 

 

 

 

 

 

 

 

 

     ОКи Ϭ τΰο ΊϬ οϘβʻ    Ўа˔ЅЀрЕк˔ж˔χЎа˔ЅϱрЅ 

Ͼ˔Ќ˔Υ ΰϘβʻ 

Ўа˔ЅЀрЕк˔ж˔χЎа˔ЅϱрЅϾ˔Ќ˔ψНАГз˔χ ϞζχⱲχЊ˔ж˔ОКиχ θ

ϤσςτϢμο ήϦϥ τϢϤ ʺ Ὃ σςᴡ ϤΤχОЌ˔рπ ΰϘβˢ ⇔ψЎа

˔ЅЀрЕк˔ж˔SR-MT2410 χЫИвϯи╥ ˣ̒ ʺ χ ›ψ ΚϤϘδϭΥʺ ΰσΜ

›Ϟϵж˔ϱрЅϾ˔Ќ˔Υ βϥ ›ψᴡϣΤχ Υ αοΜϘβχπὫ ˢ τ˴ʾ˵ϬḧӸΠοΜ

σΜΤʺ ◓ χ χ τ ΰοΜσΜΤʺσςˣϬέᶎ ΨιήΜʻ 
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4-2 ˢᴱ ᴞ ˣṐṀχ  

4-2-1 ЌϱЫ˔гИАЕχЌϱЫ˔  

 Ṑ χЌϱЫ˔гИАЕχ DIP  SWˢДϰАФІϱАЎˣχ Ϭ“ΜϘβʻ 

 

    ЌϱЫ˔꜠  

Ω τᶎ Υ σϜχψ SWχ π

βʻ SWψ гИАЕχ ‹Ϭ Ϊϥ

π A τᾧ π► ΰϘβʻ 

SWχ SW1ˢᴞ ˣΥ ONˢ₮ˣρσμοΜ

ϥάρϬᶎ ΰϘβʻ 

ᴡϣΤχ π ϩμοΜϥ ›ʺSW1Ϭ ON τΰ

Ϙβʻ 

ᴻⱲτψ SW1Υ ON χ ρσμοΜϘβʻA

ρσμοΜϥάρϬᶎ πΦθϣʺӟῇʺ  ψ

ΚϤϘδϭʻ 

ⱳτЌϱЫ˔ 1ʼ2ˢ ψὕ ṐϬ ˣχὋ Ⱳḧχ ϬʺЌϱЫ˔꜠ гИАЕχ DIPSW

π“ΜϘβʻ 

 

   ЌϱЫ˔гИАЕ            ІϱАЎχ No.1ʼNo.2ʼNo.3π ΰϘβʻ 

 

 

 

 

 

 

 

ЌϱЫ˔гИАЕχ DIPSW χ ρ Υ 

◓ χЌϱЫ˔ χ ρ τ ᴂΰϘβʻ 
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ЌϱЫ˔ χὋ Ⱳḧ                           

ЌϱЫ˔ 1χὋ ⱲḧϬ ΰϘβʻs 2 ╥ ˣ 

 (ІϱАЎχ◌ᶑχ Ṟ( )ϬІжϱЖήδο ON/OFF ) 

ЌϱЫ˔ χὋ Ⱳḧ ˢЌϱЫ˔ 2Ϭ► βϥ ›ˣ 

ЌϱЫ˔ χὋ ⱲḧϬ ΰϘβʻs 2 ╥ ˣ 

 (ІϱАЎχ◌ᶑχ Ṟ( )ϬІжϱЖήδο ON/OFF ) 

 

2 DSW χЌϱЫ˔Ⱳḧ ˢЌϱЫ˔ ʾЌϱЫ˔ Ặ ˣ 

Ὃ Ⱳḧ No.͍ No.͎ No.͏ No.͐ 

1  ON  ON  ON  ► ΰσΜ 

2  OFF ON  ON ► ΰσΜ 

5  ON  OFF ON  ► ΰσΜ 

10  OFF OFF ON ► ΰσΜ 

30  ON ON  OFF ► ΰσΜ 

60  OFF ON  OFF ► ΰσΜ 

120  ON  OFF OFF ► ΰσΜ 

 OFF OFF OFF ► ΰσΜ 

 

4-2-2 ЌϱЫ˔гИАЕ ІϱАЎχᶎ  

 ЌϱЫ˔гИАЕχ₮ τ DIP ІϱАЎΥΚϤϘβʻ σ ›Ϭ ΦˢᴞṜ̞╥ ˣάχ І

ϱАЎψ͖ π► ΰϘβʻs гИАЕΤϣЌϱЫ˔гИАЕτ ϣϦϥὕ ‹ψ͖ ‹πβˣ 

ᴻⱲτ͖ ˢNo.1χІϱАЎΥͤͣˣρΰοΚϤϘβΥʺᴡϣΤχ ˢ̞╥ ˣπ ϩμοΜθ ›ψ 

ӟᴞχϢΞτ͖ τ ΰοΨιήΜʻ 

        ІϱАЎ 

 

 

 

 

1 χІϱАЎϬ ON ρΰϘβˢA ˣ 

2 χІϱАЎψ► ΰϘδϭʻ 

ˣ1 χІϱАЎΥ OFFˢB ˣρσμοΜ

θ ›ʺ ᾛ ρ Ⱳτ ˢὕ Υ ⌠ˣ

ΰϘβʻ 

̞ˣ σ › 

ʺ Ṑψ ṐΤϣχ LoRa τϢϥ ‹Ϭ ΰοὕ ṐϬ ⌠ήδϘβʻάχⱲʺ гИА

ЕψЌϱЫ˔гИАЕτ A ‹Ϭ ϤʺЌϱЫ˔гИАЕψ 12V Ϟ Ϭ ΰϘβʻ 

σ ›ρΰο LoRa Ϭ“ϩγʺ Ṑτ мϱб˔ЈрЂ˔Ϭ ΰο Ϭḗ♪βϥάρ

Ϝ Ϙβʻάχ ›ʺᴱ τ ϣϦθмϱб˔ЈрЂ˔Ϭ Ṑ τԏΦ₅ϙʺЌϱЫ˔гИАЕχ

◓τ ΰϘβʻмϱб˔χ ˢB ˣϬᾁ βϥάρτσϤϘβχπʺ Ṝχ І

ϱАЎϬ B ˢNo.1Ϭ OFFˣτ βϥάρτσϤϘβʻs 4-7-1 ꜠ ЈрЂ˔ρΰο► βϥ

› ╥ ˣ  

 1      5  
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4-3 Ṑχ ᶎ  

Њ˔ж˔ ᾛ ІϱАЎϬ ON τβϥρЎа˔ЅЀрЕк˔ж˔χ ˢLOAD ˣΤϣЌϱЫ˔гИАЕ

ρ гИАЕτ DC12V Υẚ ήϦʺζϦηϦχ֫ жрФˢ LEDˣΥ ΰϘβʻ 

 

άχ πӟᴞχⱧᶎϬ‮ ΰϘβʻ 

 

 

1. гИАЕ 

ʾϯрГЗϾ˔Уиχ  

                            ʾ֫ жрФχ  

2. Ўа˔ЅЀрЕк˔ж˔χϱрЅϾ˔Ќ˔ 

ʾНАГз˔ϱрЅϾ˔Ќ˔χ  

  ʾЎа˔ЅϱрЅϾ˔Ќ˔χ Ϙθψ  

  ʾϵж˔ϱрЅϾ˔Ќ˔  ψ  

3. ЌϱЫ˔гИАЕ 

ʾ֫ жрФχ  

    ΰοΜσΜ ›ʺᴞ χ ᾛІϱАЎϬ 

ᴃΰο ONˢ ˣτΰϘβʻάχІϱАЎψ 

ᴃβ τ ONʾOFF Υ Ϥ ϩϤϘβʻ 

ʾ ІϱАЎχ SW1Υ ONˢA ˣ 

 

4. Њ˔ж˔ ᾛ ІϱАЎΥ ONˢ Ⱳ ONˣ 
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4-4 Ṑχ ⌠ᶎ ρ ГІЕχ  

 Ṑχ ʾ Υ ΰθϣ ṐΥם∑τ Ϭ ΰο ⌠βϥάρϬᶎ ΰϘβʻ 

 γ Ṑ χІϱАЎρ ᾛзЈАЕχ τνΜο ΰʺ ṐϬ► ΰο Ṑρχ Ϭᶎ ΰθ

ῇʺᴱ πχ Ṑ ῇτ“Ξ ГІЕχ ˢ Ṑχ ṐˣϬΰοΣΦϘβʻ 

4-4-1 Ṑ ᾛ ONʾOFFχ  

 

. Ṑ ᾛ ONʾOFF χ  

Ṑ τψ 2νχ ᾛІϱАЎΥΚϤϘβʻ 

1. ЌϱЫ˔гИАЕ ᾛІϱАЎ 

 

2. Њ˔ж˔ ᾛ ІϱАЎ 

 

 

ᾛằẚχ ꜠  

 

 

 

 

 

  

ʾ ЌϱЫ˔гИАЕχ ᾛϬ ON/OFF τβϥρ 

̠ ЌϱЫ˔гИАЕρὕ ṐṐˢ̞ ˣΥ ON/OFF ρσϤϘβʻ 

ʾ Њ˔ж˔ ᾛ ІϱАЎϬ ON/OFF τβϥρ 

̠ ЌϱЫ˔гИАЕρὕ ṐṐˢ̞ ˣρ гИАЕΥ ON/OFF ρσϤϘβʻ 

 

      ˢ̞ ˣάχὕ ṐṀψ 12V ◓Ϟ ◓τ ήϦοΜϥṐṀϬ◙ΰϘβʻ 

 

2νχІϱАЎψʺ Πωʺ гИАЕχϙ ⌠ήδοὕ Ṑψ ⌠ήδσΜ ›ʺὕ Ṑχ ⌠ ʺὕ

Ṑψ ♁ήδϥΥ гИАЕχ ID жрФψζχϘϘτΰθΜ ›ʺσς τϢμο►Μ ΪϘβʻ 

ᾛ ˢНАГз˔ʺЊ˔ж˔ОКиʺЎа˔ЅЀрЕк˔ж˔ˣψ ṜχІϱАЎϬͤ͛͛ρΰοϜ

ᴶ Ϭ ΪϘβʻs ІϱАЎψΚϤϘδϭˀ Ⱳᴶ ˣάϦϣχᴶ Ϭ♁ϛϥτψ ◓ ΤϣНАГз˔ρЊ

˔ж˔ОКиχϾ˔УиϬ ᵰβ ΥΚϤϘβʻ 

 

 ГІЌ˔χέ τνΜο 

ӊϞ ΌϬὓ πΦϥГІЌ˔ΥΚϦωʺ ◓ Τϣὕ ṐχὫ Ϭᵰΰʺ ◓ ӊˢDC12Vˣπ

ᶎ βϥάρΥπΦϘβʻ 
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ГІЌ˔ψ χ ᵬπψ πψΚϤϘδϭΥʺ ḗ♪ṍḧ τʺṐṀχ ⌠τӰ ΥΚμθ ›Н

АГз˔Ϟ χ ӊϬ ϥʺмϱб˔ϞϾ˔Уиχ ʾ σςϬ Όπ ϥʺσςᾖԍϬ ϓϥθϛτ

ρσϤϘβʻ 

ḗ♪Ộ Ϭ“Ξ ›ʺГІЌ˔Ϭ τᴥΠοΣΦʺ σΨρϜ ӊρ Όχ ψ μοΣΨ

ΤʺϘθψʺГІЌ˔Ϭ► πΦϥ ϬỘ ⌠ỘԌτᴥΠοΣΨάρϬếΨΣ᷉ϛΰϘβʻ 

 

4-4-2 Ṑχ ᶎ  

ṐṀ χῇʺᴱ χмϱб˔ЈрЂ˔ρ ṐϬ ΰϘβΥʺζχ τ ṐΥ Ṑχ ‹

Ϭ πΦϥ ρσμοΜϥΤᶎ ΰʺ Ṑ ῇτ ΤϣχГІЕ Ϭ“Ξ ˢ ṐϬ Ṑ

ρΰοΣΨάρˣϬ“ΜϘβʻ 

ΰθ Ṑτ ᴂβϥ Ṑˢ 1ˣρ ʺ Ṑ χϯрГЗˢ 2ˣϬέ ΨιήΜʻ 

1ˣ 

πזּ ᴻβϥ∑ʺ Ṑρ Ṑψ ˢchˣϬԁ ήδοΣ ϤΰοΜϘβʻ Ṑρ

ṐχЈАЕΥ Κϥ ›ʺӰσϥЈАЕḧχ Ṑρ Ṑπψ Ϭ“ΜϘδϭʻ 

2ˣ 

Ṑρ Ṑχ τϯрГЗΥ ήϦοΜσΜρ ψ“ΠϘδϭʻ 

ṐṀχ  

χ︣ Ϥ Ϭ“μοΜϥ ›ˢ ΰοΜϥ πˣ̋ άχϘϘ ṐΤϣ ‹Ϭ ϥρʺ

ṐΥ ΰθⱲτὕ Ṑˢᵕ ρЂϱйрˣΥ ⌠ΰϘβʻ 

τЂϱйрψ Ӫτ ϣβρ Ӥτ ϬΤΪϘβʻ Ϟיּ Ӥ χ ᵔϬρμοΜσΜ ›ʺ

Ђϱйрψ ϣήγˢЂϱйрχϾ˔УиϬᵰβˣᵕ χ χϙπᶎ βϥΤʺЂϱйрΥᴝ π

Φϥ χ ›ψέΨ ήσᴝπ ϣβ χ Υ πβʻ 

Ω τὕ ṐϬḯϛθ ⌠ᶎ ψᴱ χ Ṑ χῇτ“ΞάρρΰʺЌϱЫ˔ гИАЕχ

ᾛІϱАЎϬ μο гИАЕχжрФπ χϙᶎ ΰοΣΨ ›ϜΚϤϘβʻ 
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4-4-3 Ṑχ  

   Ṑρ Ṑ ϯрГЗϬ ӪΰϘβʻ 

 

ϯрГЗψ γ χ LoRa ϯрГЗ 

Ϭέ► ΨιήΜʻάχϯрГЗψ χ 

ЯЅв˔иρЈАЕπ ᴦϬ ΪοΜϥ 

θϛ χϯрГЗχ► ψ Ӹ ρσϤ 

Ϙβʻ 

 

Ṑχ chρ Ṑχ chΥԁ ΰοΜϥϜχπσΪϦω ΥπΦϘδϭʻ זּ

Τϣ ᴻβϥ∑ʺ Ṑρ Ṑχ chψԁ ˢЧϯзрϽˣήδοΚϤϘβΥʺ  βϥ

›ψ Ϙπέזּ ΨιήΜʻ 

 

  ṐτϯрГЗϬ ΰϘβʻ 

 

ṐτϯрГЗϬ ΰθ 

›ρ τʺϯрГЗ χ 

ЀКϼЌψ︣ˢ◙ˣπ ϛ₅ 

ϭπΨιήΜʻῬἇϬ► ΰ 

ϛ ΪЕиϼΥếβΧϥρ 

βϥỂϦΥΚϤϘβʻ 

 

  Ṑχ͙͞Ϭ ΰϘβʻ 

ЄІГЭπψ 1 χ Ṑτ ΰο ṐϬ 4 Ϙπ πΦϘβʻ 

χ ṐΤϣχ ‹Ϭ 1 χ Ṑπ ΰθ ›ʺζχ ‹Υςχ ṐΤϣχ ‹πΚϥΤ

ᾋ Ϊϥθϛτ Ṑέρτ ID Ϭ ΰϘβʻ 

                           ID DIPSWˢДϰАФІϱАЎˣ 

 

 

 

 

 

       Ṑ 

                       ch DIPSWˢ ψ ΠσΜπΨιήΜˣ 

 

DIPSWˢДϰАФІϱАЎˣψ 2νΚϤϘβʻ₮ χ LED τựΜϕΞΥ ID ІϱАЎπβʻ

֒χ DIPSW ψ ρЧϯзрϽ πβΥʺάκϣψ Ϭ ΠσΜπΨιήΜʻ 
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ID ІϱАЎψ ON τΰθ Noˢ₮Τϣ 1ʼ2ʼ3ʼ4ˣΥζχ Ṑχ ID ρσϤʺ ṐΥ ‹Ϭ

ΰθ∑τ Ṑ χ гИАЕτΚϥ ID ꜘжрФΥ Ṑχ ID τ ᴂβϥ ID жрФϬ

ήδϘβʻ 

ID DIPSW χ No.1˙4χІжϱЖІϱАЎϬ⇔ΜЖжϱО˔σςπ ON τΰϘβʻ 

ΠωᴞχϢΞτ No.2χІϱАЎϬ ON ρβϥρʺ Ṑ χ гИАЕχ ID ꜘжрФψ ID͎Υ

ΰϘβʻ Ṑχ ID ꜘжрФψ βϥρ ṐϬзЈАЕˢ4-4-6╥ ˣβϥϘπ Ϭ Ϊ

Ϙβʻ 

 

 

                 άχ ṐΤϣ ‹Ϭ ΰθ › 

 

 

    

     Ṑ DIPSWˢID˹2ρΰθ ›ˣ      Ṑ  ID ꜘжрФχ ID2 Υ  

ṐΥ ‹Ϭ βϥρ Ṑ χ гИАЕτΚϥ ID ꜘ LED жϱЕχ Ṑτ ΰθ

жϱЕΥ ΰϘβʻ 

 

  ṐΥ ᴦ πΚϥάρʺὕ ṐϬ ⌠ήδϥΤςΞΤʺσςϬ™ ᶎ ΰοΣΦϘβʻ 
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4-4-4 ṐΤϣχ  

-3-1 Ṑχмϱб˔ ◓τνΜοˢᴞṜχ ʾ χςκϣπϜ ΜϘδϭˣ 

 Ṑχмϱб˔ ◓τᴡϜ ΰσΜˢᵫ πΚϥˣ ›ʺ Ϭ Ϧϥρ ‹Ϭ

ΰϘβʻs ρ Ⱳτ Ṑψмϱб˔Υ ΰθρ βϥθϛˣ 

 мϱб˔ ◓ϬϾ˔Уиσςπ ήδοΣΨρʺάϦϬᵰΰθⱲˢ ΰθρ ΰθ  

›ˣϘθψ Ṑ χ ГІЕЩЌрϬᴃΰθⱲτ ΰϘβʻ 

 

   -3-2 Ṑτ ˢ 1ϯиϸз ˷3 ˣϬ ϦϘβʻ 

   ◓ḧΥ ΰοΜϥ ›ʺ Ϭ Ϧθ τ Ṑψ ‹Ϭ ΰϘβʻ 

   ◓ḧΥ ΰοΜϥ ›ʺ ρβϥΤʺ ГІЕЩЌрϬᴃΰ Ϊϥρ ΰϘβʻ 

 

 -3-3 ṐΥ ‹ˢ ˣϬ βϥρ Ṑ χ жрФΥ ˢ1 ˣΰϘβʻ 

 

 -3-4 Ṑψ ‹Ϭ βϥρẄτ Ṑτ ‹ˢЀ˔иНАϼˣϬ ΰϘβʻ 

 

-3-5 ṐψЀ˔иНАϼϬ βϥρ Ṑ χ жрФΥԁ ˢ0.2 ˣΰϘβʻ 

 

                Ṑ   

ᶎ LED  

жрФˢ₮ˣ 

  ṐΥ ‹Ϭ βϥρ  

  ψ 2ᵕ“ϩϦϥʻ 

  ψ 1 ḧ 

 

жрФˢ֒ˣ 

  ṐΥ ‹Ϭ βϥρ  

  ψԁ ˢ0.2 ˣ 

                Ṑ  ᴞ  

 

 

ГІЕІϱАЎ 

мϱб˔ЈрЂ˔χ ◓ḧΥ ΰ 

οΜϥ ›ʺάχІϱАЎϬᴃβρ 

Ṑψ Ϭ βϥʻ 

ᴃΰ Ϊϥḧˢ 5 ḧˣτ

Ṑψ 2ᵕ Ϭ“Ξʻ 
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4-4-5 Ṑχ ᶎ  

 

   ṐΤϣ ‹Ϭ ΰθⱲτ Ṑ χӟᴞχ ⌠ˢ ⌠ˣϬᶎ ΰϘβʻ 

   Ṑχ Τϣ ṐΥ ⌠Ϭᵫ◐βϥϘπ 1 χⱲḧΥΤΤϤϘβʻ 

 

 

   -4-1 гИАЕχ жрФʾ жрФΥ ΜḧΊϥʻ 

   -4-2 гИАЕχ ID жрФˢ Ṑχ ID τ ᴂΰθ 

‹ˣΥ βϥʻ 

   -4-3 ЌϱЫ˔ гИАЕχὕ жрФΥ βϥʻ 

   -4-4 ЌϱЫ˔ ◓τὕ ṐσςΥ ήϦοΜϥ ›ʺ 

ЌϱЫ˔π ήϦθⱲḧὕ ṐΥ ⌠βϥʻ 

   -4-5 ◓τṐṀΥ ήϦοΜϥ ›ʺάχṐṀΥ 

⌠Ϭᵫ◐βϥʻ ◓ψ 5 ḧ ӊ Ϭ 

ˢ βϥˀ Ϭ αϥˣΰθῇʺ™ Ϭ 

ᵫ ΰϘβʻ 

                            Њ˔ж˔ ᾛ ІϱАЎ 

 

ˣ -4ρ -5χЌϱЫ˔ ρ χᶎ ψם∑τὕ ṐσςϬ ΰο ⌠πᶎ βϥΤʺ 

ϘθψʺГІЌ˔π ӊϞ Ό Ϭὓ ΰοᶎ ΰϘβʻ 

 

    ӟ χ Ṑχ ⌠Υᶎ ήϦθϣ Ṑψ ṐΤϣχ ‹Ϭ ΰΨ ΰοΜϘβʻ 

    ṐΤϣ Ϭ Φʺ ṐψЊ˔ж˔ ᾛ ІϱАЎϬ μο ♁ήδϘβʻ 

άχῇʺᴱ π ṐϬ ΰʺ Ṑ Τϣ ГІЕϬ“Ξ ›ʺ™ Њ˔ж˔ ᾛ Іϱ

АЎϬ ON τΰο ṐϬ κ Ϊ ρΰϘβʻ 

 

έ Ӫ ˀ  

Ṑχ ᶎ Ϭ“μθῇʺ ṐϬЊ˔ж˔ ᾛ ІϱАЎπзЈАЕˮԁ ♁ˢOFFˣΰʺ

™ ᴶ ˢONˣήδϥˀⱳ ╥ ˯ΰοΨιήΜʻ 

зЈАЕΰσΜ ›ʺⱳτ ṐΤϣ ‹Ϭ ΰοϜʺ Ṑψὕ Ϭ“ΜϘδϭʻ 

Ṑ χ гИАЕψ ṐΤϣχ ‹Ϭ Ϊ︡ϥρЌϱЫ˔гИАЕτ 1 ιΪ A ‹Ϭ

μο ID жрФϬ ήδʺӟῇζχ Ϭ ⱱΰϘβʻⱳτ α ṐΤϣχ ‹Ϭ Ϊ︡μθ ›ʺὕ

Ṑϒχ ψ“ΜϘδϭʻs ̞ˣάϦψмϱб˔Υᴡ Ϝ ρ™ ϬἣϤ βσςΰο ṐΥᴡ

Ϝ ‹Ϭ μθ ›ʺὕ ṐΥᴡ ϜἣϤ ΰ ⌠βϥάρϬ Ωθϛπβʻ 

̞ˣὕ Ϭ“Ξχψ α ṐΤϣχ ‹τ ΰο 1 ιΪπβΥʺ гИАЕψ ‹Ϭ

βϥ τ Ṑτ ΰο ˢϯрЂ˔НАϼˣψ“ΜϘβʻs ΰΨψ ГІЕ 4-6-3╥ ˣ 
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4-4-6 ṐχзЈАЕ 

 

 

ЌϱЫ˔гИАЕ ᾛІϱАЎˢᴃΰЩЌрІϱАЎˣ 

 ONˀᴃΰᴞΫ OFFˀᴃΰ Ϋ 

 ˢԁᵕᴃβρ ONʺϜΞԁ ᴃβρ OFF χἣϤ ΰˣ 

 

 

Њ˔ж˔ ᾛ ІϱАЎˢЕϽиІϱАЎˣ 

 йН˔Ϭ֒τ βρ ONʺ₮τ βρ OFF 

 

 

ʾзЈАЕψЊ˔ж˔ ᾛ ІϱАЎπ“ΜϘβʻ 

ṐΤϣχ τϢϤ Ṑχ ˢρὕ Ṑχ ⌠ˣΥᶎ ήϦθϣʺ Ṑχ ψ Φʺ

ṐχЊ˔ж˔ ᾛ ІϱАЎϬ OFF τΰʺⱳτ ʾὕ Υᴦ σϢΞτϜΞԁ ON ρΰοΣΦϘ

βʻ 

 

ʾзЈАЕψЌϱЫ˔гИАЕχ ᾛІϱАЎπψπΦϘδϭʻ 

ЌϱЫ˔гИАЕχ ᾛЩЌрϬᴃΰοЌϱЫ˔гИАЕχ ᾛϬ ϥρЌϱЫ˔ τ ήϦοΜ

ϥὕ ṐϞ ӊ τ ήϦοΜϥ χṐṀϒχ ψ♁ϘϤϘβʻЌϱЫ˔π ήϦθⱲḧ

τὕ ṐϬ♁ϛθΜ ›σς Ϭ ♁βϥτψάχ ᾛЩЌрϬᴃΰϘβʻ 

ΰΤΰЌϱЫ˔гИАЕχ ᾛЩЌрϬᴃΰοϜ гИАЕψ ♁δγʺ ᾛжрФρ ID жрФψ

ΰθϘϘτσϤϘβʻάϦψЌϱЫ˔гИАЕχ ᾛЩЌрϬᴃΰοὕ ṐϬ ♁ήδοϜ гИ

АЕτ ID1˙ID4 χςχ ṐΥ ‹Ϭ μθΤ Ϭ▪βθϛπβʻ 

гИАЕψ 1 βϥρςχ ID χ ṐΥ ΰθχΤϬ ꜘΰ Ϊʺⱳτ α ID χ Ṑ

Τϣ ‹Ϭ ΰοϜ ᴂΰϘδϭʻ 

άχθϛʺЌϱЫ˔гИАЕχ ᾛϬ μο Ϭ♁ϛˢὕ ṐϬ♁ϛˣ̋ ϜΞԁ ᾛϬ Ϧʺζχ

ῇʺ α ṐΤϣ ‹Ϭ μοϜⱳψ ΰϘδϭˢὕ Ṑψ ⌠ΰϘδϭˣ 

зЈАЕψЊ˔ж˔ ᾛ ІϱАЎϬ OFF ρΰʺ гИАЕρЌϱЫ˔гИАЕχ χ ᾛϬ

ԁ ϥ ΥΚϤϘβʻ 

 

ʾЊ˔ж˔ ᾛˢ ᾛˣψІϱАЎπψ ♁ΰϘδϭʻ 

ᾛ ˢЊ˔ж˔ОКиρНАГз˔ˣϬ ♁ήδϥІϱАЎψΚϤϘδϭʻЊ˔ж˔ОКиιΪ

ϬᵰΰοϜНАГз˔Τϣχẚ ψ ΦʺНАГз˔ιΪϬᵰΰοϜЊ˔ж˔ОКиΥ ΰοΜϥ

πψẚ ψ ΦϘβˢНАГз˔ϬᵰΰʺЊ˔ж˔ОКиτ ΨΊΥ θϣγ ΰοΜσΜ σϣ

♁ΰϘβˣ 

ЄІГЭ ẠⱲσς ᾛ Ϭ ♁ήδЎа˔ЅЀрЕк˔ж˔Ϭḯϛθ χ ᾛϬ ϥτψЊ˔

ж˔ОКиρНАГз˔χ χὫ Ϭ ◓ Τϣᵰβ ΥΚϤϘβʻ 
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4-5 ˢᴱ ˣṐṀχ  

4-5-1 мϱб˔ЈрЂ˔  

πψᴱ ϒχмϱб˔ЈрЂ˔χ τνΜοψ ΰϘδϭʻмϱб˔ЈрЂ˔Υᴱ τ ήϦοΜ

ϥϜχρΰοζϦτ βϥὕ Ṑˢӟᴞʺ ṐˣτνΜο ΰϘβʻ 

 ᴱ τ ϣϦθмϱб˔ЈрЂ˔χ ˢ πψזּ 1 χмϱб˔Ϭᴁ ήδο 2 τ ϤϘβˣ 

 

   ᴱ  

   мϱб˔ЈрЂ˔  

 

 

 

 

4-5-2 ᴯ χ ρ ṐʾϯрГЗχ  

 ṐʾϯрГЗχ τνΜο 

ᴱ χмϱб˔ЈрЂ˔ χ ựʺмϱб˔ЈрЂ˔Υᴅ βϥᴱ χᴱḰπ Υ ΰο

Ϝ ΰθ ṐΥ ήϦσΜ πʺ ӤΥᵫΪοΣϤʺ ṐτΰΤμοπΦϦωᾋ ΰΥ Ψ Ϭ

Ṑχ τὨϛʺ τ◦ ˢ  Ϟ ḚˣϬ οϘβʻ 

мϱб˔Υ ϣϦοΜϥựΨχ ︣σςτ Ṑ τ ΰθ ΥΚϦω ΜχπβΥʺΚϥ

Ϧθ ρσϥ ›ʺмϱб˔ЈрЂ˔χ Ϭζχ Ϙπ ωΰο Ṑτ ΰϘβʻάχ∑ʺмϱ

б˔Υ Ϟ τựΜ πψ ḧʺ σςτᶺϘϦο ΰʺ῏ὕ Υ ϥỂϦΥΚϥθϛʺԁ ḧᶖ

τ οθ Ϟ Ϭ ΰο Τϣ ΰθ‰Μӡ τмϱб˔Ϭ ΰοΨιήΜʻ τựΜӡ ˢΣϢ

ζ 60 ӟᴞˣτмϱб˔ϞϯрГЗϾ˔УиΥΚϥ ›ʺ χ ᶺϬ ΩθϛТйϺḚσςπ ῐΰοΨ

ιήΜʻ 

ϯрГЗψ Τϣ σΨρϜ 1.5Ήӟ ˢ ψ 2Ήʺ τψ 4Ήχӡ χx‰ήτ ΰοΨιήΜʻ 

ϯрГЗΤϣ ṐχΚϥ ΰϞϯрГЗχ ӤχἋḧΥᵫΪοΜϥϕς Υ ῨτσϤϘβʻ 

ΰμΤϤρΰθ ΥΚϥ ›ʺζχḅτ ṐϬ︡Ϥ Ϊϥ ›ϜΚϤϘβΥʺάχ ›ʺϯрГЗψ

Τϣ ΰοϯрГЗχ ӤτἋḧϬᶎ ΰοΨιήΜʻϯрГЗχ Ӥτ χ σς ᵲ Υ Μ ›ψ

⅜ΰοἋḧϬᶎ βϥΤʺϯрГЗЪ˔иϬϾ˔Уиχ Ψ Ӥ π Ϧθӡ τ οϘβʻ 

Ӥτ ᵲ Υ Ψʺ Υᴦ ΤςΞΤ ӗσ ›ʺϯрГЗρ ṐϬᴠ ΰο 5.χ ᶎ Ϭ

τ“Μʺ ϬὨϛϘβʻ 

 

 ︡ ᴯ τνΜο 

πψזּ ʺ τ  Ϭ κʺζϦτ ṐϬ︡Ϥ Ϊϥ χ  ρϯрГЗϬ︡Ϥ ΪϥЪ˔иϬ

ϩδο σςπᶧϤϘβʻ 

Υḵ Ϟו χЀрϼз˔Е χ ›ʺЖзиπῩϬΚΪʺ Ừ σςϬ οʺζϦτ Ṑ

Ϭ︡Ϥ Ϊϥ  ϞϯрГЗЪ˔иϬ ϩδο σςπᶧϤϘβʻ 

χḗ♪Υ←ᵲ ẛῬⱧⱲϞו ὺ Ⱳχӗ Ḛ σς ᶓ ṍḧχḗ♪χ ›ʺᴯ ρβϥ◦ ψ

 Ϟ Ḛχᴠ ᴯ π ρ―ΠϣϦϘβΥʺ2 ӟ χ ṍḧρσϥ ›Ϟ ρβϥ ›σςψʺ

ṁ Ϭ κʺϢϤ Ẇ χ‰ΜЪ˔иσςϬᴯ ρΰο βϥ ΥΚϤϘβʻ 
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 Ṑϒχ Ṑ︡ Ỳἇχ︡Ϥ Ϊ 

 

Ṑψ  Ϟ σς χᴯ τ︡Ϥ Ϊϥ ›Υϕρϭςχθϛʺ Ṑ︡ Ỳἇψ ᴞτ︡Ϥ Ϊ

ϥ︡ ρ Ṑϒχ︡ КЅϬ χЈАЕρΰοΜϘβʻ Ḛτ︡Ϥ Ϊϥ ›ψ ϼжрФˢϷФЄд

рˣϬάϦτ ᴥβϥάρτσϤϘβχπʺέ χ∑τ σ ›ψέ ΨιήΜʻ 

 

 

 

 

 

 

 

     Ṑ︡ Ỳἇ     Ṑτ︡ ỲἇϬ︡Ϥ Ϊϥ     τ КЅπ︡Ϥ Ϊϥ 

 

ϼжрФψϷФЄдрπβʻ 

  Ḛτ︡Ϥ Ϊϥ ›ψέ  

 χ∑τ ϼжрФχ ᴥϬέ 

ΨιήΜʻ 

 

 

Ḛχ ›ψ ϼжрФϬ ᴥ    Ḛτ︡Ϥ Ϊϥ 

 ︡Ϥ Ϊᴯ ʾ ṐʾϯрГЗχ  

 

1Ή˙1.5Ήχ  Ϭ τ κ₅ϙʺ κ₅ϭι  τ ϩδδο σςπᾧ ΰθ  τϯрГЗЪ

˔иρ ṐϬ︡Ϥ ΪϘβʻ Ṑχ ᴞτ︡ ỲἇϬ︡Ϥ Ϊʺᶆ︡ ỲἇχὪˢѰ4 ˣΤϣ τК

Ѕˢ КЅϞЀ˔ІІйАЖσςˣπ︡Ϥ ΪϘβʻ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

τ Ϭ ν 

κ₅ϭι τ 

ϜΞԁ ϩδο 

οϥ 

ϩδθ Ϭ

πᾧ ΰʺάϦτ

ϯрГЗЪ˔иρ

ṐϬ︡Ϥ Ϊ

ϥʻ 

Ṑτ︡ ỲἇϬ︡Ϥ Ϊʺ

 τ КЅπᾧ βϥʻ 



LoRa  

 

 43 / 62    

 

☼ם  

 

 

 

 

 

 

 

 

  τ  Ϭ ν       ϜΞԁ  Ϭ ϩδϥ        πᶧμοᾧ βϥ 

 

 

 

 

 

 

 

 

    Ṑχ︡ χὪˢ ᴞѰ4ΉΉˣτ КЅϬ ν      ϯрГЗϬЪ˔иτᾧ ΰοΣΨ 

 

 

 

 

 

 

 

 

 

 

 

 

 

    ϯрГЗЪ˔иϬ τ ϩδο πᾧ βϥʻ           429MHzLoRa ϯрГЗ 

 

 

 

 

 

 

 

 

  ϯрГЗ ЀКϼЌχ︡Ϥ Ϊ   Ͼ˔УиϬὫ НрЖϞРИ˔и σςπЪ˔иρ τᾧ βϥʻ  
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ᵰΰΦτ︡Ϥ Ϊθ︡ χ           ᵰΰΦτ︡Ϥ Ϊθ︡ τ 

ᴞϬ КЅ πᾧ βϥʻ           ϼжрФϬ︡Ϥ Ϊο Ḛ 

                        τ︡Ϥ Ϊϥʻ 

 

 

 

 

 мϱб˔ЈрЂ˔τνΜοˢTOV -SSχ ›ˣ 

мϱб˔ЈрЂ˔ˢ‫ Ϥᴒᵰ ˀTOV -SSx ψ 2 χ ˢ ˣρ 1 χ‫ ˢ ế ˣΥ›ϩήμ

θ 3 χϾ˔Уиπβʻмϱб˔ЈрЂ˔χԁ χ ϬᶤΦʺ2 χ Ϭ ΰʺϜΞԁ χ χ 2

χ Ϭ Ṑχмϱб˔ЈрЂ˔ ◓ˢ2ớˣτ ΰϘβʻ Ṑχ ◓ 2ớχḧψ ΰθ

ệˢи˔ФˣρσϤʺ Ṑψ Ϭ Ϧϥρ Ⱳάχ 2ớḧτ σפֿ Ϭ ΰ ΪϘβʻ τϢϥ

мϱб˔χςάΤΥ βϥρ Υ ϦσΨσϤʺ ṐψάϦϬᾁ ΰοὕ ‹Ϭ ΰϘβʻ 

 

ˢ ˣ2  

TOV -SS 

‫ Ϥᴒᵰ  

ế ‫  1  

 

мϱб˔ЈрЂ˔χ ˢ ṐτὌΥσΜ ˣψ 2 χ Ϭ ήδϥ 

 

2 Ϭ Ψ Φ 

῀ΜτϢϤ›ϩδϥ 

ϢϤ›ϩδθ ψ 

Г˔Фσςπף βϥʻ 

 

 ế ‫ ψ σ Ϭ Ϥ ρ 

 βΤʺϘθψГ˔Фπ᷊Ψʻ  
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мϱб˔ЈрЂ˔ χ ˢ ˣ 

 

 

 

 

 

 

 

   мϱб˔ЈрЂ˔      1 χ‫ ρ 2 χ τᶤΨ  2 χ χ Ϭ Ψ 

 

 

 

 

 

 

   2 Ϭ Ϥ›ϩδϥ     ϢϤ›ϩδθ Ϭ ϥ    Ϭ  Г˔Фπ᷊Ψף

 

 

 

 

 

 

 

   Ϭ ήδθ     ‫ ψ Ϥ ρβΤʺϘθψ ρ δο  Г˔Фπ᷊Ψף

 

 

έ Ӫˀмϱб˔Ϭ Ṑτ βϥ τ 

мϱб˔ЈрЂ˔χ Υ ΰοмϱб˔ ◓ḧΥ ρσϥϘπ ψ ϦσΜπΨιήΜʻ

мϱб˔Ϭ ΰοΜσΜʺϘθψмϱб˔χ Ϭ ήδοΜσΜ ›ʺ Ṑψ Ϭ Ϧϥρ Ⱳ

τмϱб˔Υ ΰθρ ΰʺ ‹Ϭ ΰϘβʻ 
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 мϱб˔ЈрЂ˔χ  

мϱб˔ЈрЂ˔Ϭ Ṑ χмϱб˔ԏΦ₅ϙῢˢϾ˔УиϽжрЖˣϬ ΰʺ ϬᶤΜο 2 χ

ˢ ˣϬ Ṑ χмϱб˔ ◓ˢ2ớˣτ ΰϘβ 2̒ớχ ◓τớ ψσΜχπ χ

Υ ᴞχςκϣχ ◓πϜ ΜϘδϭ м̒ϱб˔χ▪Ϥχ 1 ˢ‫ ψx σ Ϭ Ϥ ρΰϘβʻ

‫ ψ‌Μθϛ ἷӟ χЧрЎϞмϱб˔ϸАЌ˔π Ϥ ρΰϘβʻ 

 

       Ṑ ᴞ                мϱб˔ЈрЂ˔χ ◓ ϒχ Ὣ 

 

 

 

 

 

 

 

 

                        

мϱб˔ ὫῇϾ˔УиϽжрЖϬ        ế ‫ ψ Ψ ϥʻ 

ϛοмϱб˔Ϭᾧ βϥʻ           Ϭ L ⱫτỚΫοΣΨρмϱб˔χ Ϊ 

♁τσϤϘβΥʺ χ‫ Υ ◓Ϟṁ  

                            σςρ ΰσΜϢΞέ ӪΨιήΜʻ 

☼ם  

 

 

 

 

 

 

 

   Ṑτмϱб˔ϬԏΦ₅Ϛ   2 χ χ Ϭ Ψ  ‫ χ σ Ϭ Ϥ ρβ 

 

 

 

 

 

 

 

 

   ‫ χ ϬỚΫοΣΨ    ◓ τ Ϭ Ὣβϥʻ    Ṑᴞ ϢϤмϱб˔ϬԏΦ 

                                   ‫ χỚΫ ϬףτᶝΪϥʻ 
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Ṑᴞ χϯрГЗ ЀКϼЌˢSMA ЀКϼЌˀ₮ˣρϾ˔УиϽжрЖˢ֒ˣψ ρϜ︣π ϛ

ΪοΨιήΜʻ τϯрГЗ χЀКϼЌψῬἇσςπ ϛ ΪοЕиϼϬᶝΪβΧϥρ βϥỂϦΥΚ

ϤϘβʻ 

 

 Ό Ϭ ϥάρΥπΦϥГІЌ˔ϬⱱμοΜϥ ›ψʺмϱб˔ЈрЂ˔Ϭ ◓ τ ΰ Πθρά

ϧπ ◓ḧχ Ό Ϭ ϓ м̋ϱб˔Υ τΚϥs Υи˔ФτσμοΜϥˀ Ό Υ 0ћτσϥˣ

άρϬᶎΤϛϥρ ΜπΰϡΞʻ 

 

 Ṑχ ID ˢᶎ ˣ 

 

τ μο ГІЕχ ϬΰοΜϥ ›ʺṌτ Ṑχ ID ψ“μοΜϘβʻάχ︣ Ϥτ“

μοΜσΜ ›ʺ4-4-3ˮ Ṑχ ˖ ˯Ϭ╥ ΰο Ṑχ ID Ϭ ΰοΨιήΜʻ 

 

                           ID DIPSWˢДϰАФІϱАЎˣ 

 

 

 

 

 

       Ṑ 

                       ch DIPSWˢ ψ ΠσΜπΨιήΜˣ 

 

Ṑχ DIPSWˢДϰАФІϱАЎˣψ 2νΚϤϘβʻ₮ χ LED τựΜϕΞΥ ID ІϱАЎ

πβʻ֒χ DIPSW ψ Ϭ ΠσΜπΨιήΜʻ 

ID ІϱАЎψ ON τΰθ Noˢ₮Τϣ 1ʼ2ʼ3ʼ4ˣΥζχ Ṑχ ID ρσϤʺ ṐΥ ‹Ϭ

ΰθ∑τ Ṑ χ гИАЕτΚϥ ID ꜘжрФΥ Ṑχ ID τ ᴂβϥ ID жрФϬ ήδϘ

βʻ 
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4-6 ГІЕ 

Ṑχ ῇϘθψᴠ ῇˢ̞ˣτ ГІЕϬ“Μʺ Ṑχ ‹Υ Ṑτ ΨάρϬᶎΤϛϘ

βʻ 

 

̞ˣ Ṑχ ӡ Υ Ṑρ ᴦ ΤςΞΤ ΤϣσΜ ›ψʺ ṐϬᴠ ΰοˢϯ

рГЗЪ˔иιΪϬ οʺ ṐτϯрГЗϾ˔УиϬ ΰθ πˣ♯ΰοϙϘβʻ 

 

4-6-1 ГІЕϬ“Ξ τ 

πψ Ṑ χ χ∑ʺ ГІЕϬ“Ξ ρΰοʺ ṐΤϣ ‹Ϭ ΰθⱲτὕ Ṑσς

Ϭ ⌠ήδϥΤςΞΤ― ΰθ π Ṑ τΰοΣΨάρϬΣ᷉ϛΰϘΰθʻ χ︣ Ϥτ Ϭ

ήϦοΜσΜ☼ם ›ʺ ṐΥ ‹Ϭ Ϊθ ›τνΜο™ έᶎ χ ʺ ГІЕϬם☼ΰοΨιή

Μʻ 

 

ГІЕψ Ṑτмϱб˔ЈрЂ˔ π“Ξ ›ρʺмϱб˔ЈрЂ˔Ϭ ↄϙπ“Ξ ›ΥΚ

ϤϘβʻ 

 

ʾ мϱб˔ЈрЂ˔Ϭ ΰοΜσΜ › 

Ϭ Ϧϥρ Ṑψ Ⱳ ‹Ϭ ΰϘβʻ 

Ṑχ ◓ τмϱб˔ЈрЂ˔Ϭ ΰοΜσΜ ›ʺ Ϭ Ϧθ τ ṐΥ ◓ḧχ Ό

ΥΩ ˢмϱб˔ЈрЂ˔Υ ΰοΜϥˣρ ΰʺ Ⱳ ‹Ϭ ΰϘβʻ 

 

ʾ Ϭ ΰθмϱб˔ЈрЂ˔Ϭ ΰοΜϥ › 

Ṑτ Ϭ ϦοϜ Ṑψ ‹Ϭ ΰϘδϭʻ ◓ χ ◓ḧχ Ό ΥЉкˢ ΰοΜϥˣ

πΚϤʺмϱб˔ЈрЂ˔Υ πΚϥˢ ΰοΜσΜˣρ ΰϘβʻ 

Ṑ τΚϥГІЕІϱАЎϬᴃβρ ‹Ϭ ϤϘβʻ(ᶎ πΦϥϘπᴃΰ ΪοΨιήΜ)  

 

4-6-2 ṐΤϣχ  

1ϯиϸз Ϭ 3 ʺ Ͼ˔Іτ Ϧʺ ◓ḧ χ ›ψζχϘϘʺ ◓ḧ χ ›ψГІЕ

ІϱАЎπ ṐΤϣ ‹Ϭ ΰϘβʻГІЕІϱАЎπ βϥ ›ʺ Υᶎ πΦϥϘπᴃΰ Ϊ

οΨιήΜʻ 

 

ʺЄІГЭχ ψᴱ ᴞ χ χ Ϭ τ“Ξθϛʺᴞ χ Ṑτὕ ṐΥ ήϦοὕ

‹ Ṑ ρσμοΜθ ›ʺᴞ πὕ ṐΥ ⌠ˢЂϱйрΥ Ϥᵕ ΥΊϥˣΰϘβχπέ

ӪΨιήΜʻ 
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4-6-3 χᶎ  

1. Τϣ ΥᾋΠϥ › 

ᶓ Ψ σᴱ χ ›ʺ Ṑχ Τϣ χᵕ χ ⌠σςπ Ϭ ᶎ βϥ

άρΥ Ϙβʻθιΰʺ ψᵕ σςὕ Ṑχ ⌠Ϭԁ “ΞρӟῇψзЈАЕβϥϘπ™ ⌠

βϥάρψΚϤϘδϭʻ 

 

2. ρ χ τ⌠ỘԌϬ ΰοᶎ βϥ › 

τ ԌϬ ΰοὀ σςπ Ϭ︡Ϥ›Μ ὕ̋ Ṑχ ⌠Ϟ Ṑ χ гИАЕχ ID ж

рФ σςπᶎ βϥ Υԁ πβʻᴱ χ ˢмϱб˔ЈрЂ˔ρ ṐˣϬ ΰθῇʺ

τᴞ╦ΰθ⌠ỘԌΥ πᶎ ΰϘβʻ χ⌠ỘԌΥ► βϥὀ χ ϵзϯ τΜϥΤЕж

рЄ˔Н˔π ᴦ σ τΜϥάρΥ πβʻ 

 

3. Ṑ χ LED жрФπᶎ βϥ ˢ ˣ 

ЄІГЭχ τ► ήϦοΜϥ 429MHz  LoRa ψ ΰ πβʻ ṐΤϣ Ṑτ ‹Ϭ

Ϥʺ ṐΥζχ ‹Ϭ Ϊ︡ϥρʺ Ṑψ Ṑτ ‹Ϭ ϤϘβʻ ṐΥ Ṑτ ΰο μθ ‹

Ϭ Ṑ χжрФπᶎ πΦϘβ ά̒χϢΞτ μοΨϥ ‹π Τϣ Υ“ϩϦθάρϬᶎ βϥ

άρΥπΦϘβʻ 

Ṑ τ ρ Ϭꜘβ LED жрФΥΚϤϘβʻ 

ṐΥ ‹Ϭ ˢ Ϭ ˣβϥρ₮ χ жрФΥ ˢ ˣΰʺζχῇʺ֒ χ LED жр

ФΥԁ ιΪ ˢ ˣΰϘβʻ֒χ LED жрФχ π σ Υᶎ πΦϘβʻ 

 

 Ṑ χ τΚϥ жрФρ жрФˢ ᶎ LED жрФˣ 

 

 

 

 

 

 

 

 

 

    жрФ жрФ 

 

ʾ мϱб˔ЈрЂ˔Ϭ δγ ◓ḧϬᵫ ΰοΜϥ › 

̠ Ϭ ϦοζχϘϘжрФχ ϬᾋϘβʻ 

ʾ мϱб˔Ϭ ΰο ◓ḧϬ ήδοΜϥ › 

̠ ГІЕІϱАЎϬᴃΰ ΪοжрФχ ϬᾋϘβʻ 

 

 Ṑψ ◓ḧΥᵫ ˢмϱб˔Υ ˣβϥρ χⱲḧϬΣΜο 2ᵕ Ϭ“ΜϘβʻ 

 Ṑψ χῇʺ ṐΤϣχ ˢϯрЂ˔НАϼˣϬ βϥρ жрФΥ Ψ ΰϘβʻ 
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◓ḧᵫ Υ ΨˢГІЕІϱАЎϬᴃΰ Ϊϥˣρʺ ṐψϜΞԁ Ϭ“Μʺ жрФΥϜΞԁ

ΰϘβʻζχῇʺԏΦ Φ ◓ḧᵫ Υ ΜοϜ ʾ ψ“ΜϘδϭʻԁ ◓ḧϬ ήδˢГ

ІЕІϱАЎχ ›ʺᴃβχϬ♁ϛˣ̋ ™ ᵫ ˢГІЕІϱАЎϬᴃβˣρ Ṑψ Ṝ ⌠ϬἣϤ ΰϘ

βʻ 

     Ṑχмϱб˔ Ⱳχ жрФ ρ жрФ   

  

 

 

 

 

 

 

 

 

 

                      Ṝχ ⌠ΥΣϢζ 5 ӟ τḁ ΰϘβʻ 

 

 

 

 

 

 

 

        жрФˢ₮ˣ ˀ 1      жрФˢ֒ˣ ˀ 0.2  

 

χὕ Ṑψ ‹Ϭ ΰθῇʺЌϱЫ˔гИАЕπ ήϦθⱲḧ ⌠ΰθῇτ ♁ΰϘβʻὕ Ṑψ

ἣϤ ΰ ⌠Ϭ Ωθϛʺζχῇτ ṐΥ ‹Ϭ ΰοϜ ⌠βϥάρψΚϤϘδϭʻΰΤΰ Ṑ χ

гИАЕψ ΰθϣᴡ πϜ ˢϯрЂ˔НАϼˀ ṐΤϣ Ṑϒχ ‹ ˣϬ“ΜϘβʻ 

άχθϛ LED жрФπχ ᶎ ψἣϤ ΰᴡ πϜ“ΞάρΥπΦϘβʻ 

жрФχ Υ Μθϛᾋ ΰοΰϘμθ ›ψʺϜΞԁ ΰοᶎ ΰοΨιήΜʻ 

 

жрФΥΊϣσΜ ›ʺᴡϣΤχ π Υ“ϩϦοΜϘδϭʻӟᴞχᾖԍσςΥ―ΠϣϦϘβʻ 

      ʾ ᴦ σẩ Ϭ ΠοΜϥʻs ᾋ ΰπ 1͑  ӟ ˣ 

    ʾ ᵲ ˢ ₢ʾ ʾὺ σςˣχֲốˢ̞ˣπ Υ ΜοΜσΜʻ 

      ʾ Ṑρ ṐχϯрГЗΥ ΰΨ ʾ ήϦοΜσΜʻ 

 

ᵲ χֲốπ Υ ΜοΜσΜρ―ΠϣϦϥ ›ψϯрГЗρ Ṑχӡ Ϭ Ποs Ϭ Π

οʺϘθψ︣ⱱκπӱ ΰοˣ ГІЕϬ“Μʺ ᴦ σ Ϭ ΰοΨιήΜʻ 

 

̞ LoRa ψᾋ ΰˢḧτ ᵲ Υ Μ ˣπψ 15 ӟ χ ẩ ρσϤϘβΥʺḧ

τ Ψχ ᵲ ΥΚϥρớ τ ẩ Υ ΨσϤϘβ Ϙ̒θ ϯ̋рГЗΥ τựΜӡ τΚ

μθϤϯрГЗΥ ᵲ τӤϘϦοΜϥ ›Ϝ ẩ Υ ΨσϤϘβʻ 
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4-7 ζχ χέ►  

 

4-7-1 ꜠ ЈрЂ˔ρΰο► βϥ › ˀ ˢЌϱЫ˔гИАЕ B ˣ 

ᴱ χᴞ σςπмϱб˔ЈрЂ˔Ϭ ϥ ›ʺмϱб˔ЈрЂ˔χ ӡ χβΩ τὕ ṐϬ β

ϥ ›ΥΚϤϘβʻάχ ›ʺ ṐϞ ψ ΚϤϘδϭʻ Ṑρὕ ṐϬ ΰʺмϱб˔ЈрЂ˔

Ϭ Ṑτ ΰοḗ♪ΰϘβʻ 

ϘθʺṘτᵕ πΦσΜ ᵲ ΥΚϥθϛ ṐϬ►ϩγʺᴱ Τϣмϱб˔ЈрЂ˔Ϭ ωΰοᴱ

ᴞ ϘπԏΦʺ Ṑτ βϥ ›ϜΚϤϘβʻ 

мϱб˔ЈрЂ˔Ϭ Ṑτ βϥ τνΜο ΰϘβʻ 

 

Ṑ χЌϱЫ˔гИАЕτ ◓ΥΚϤϘβʻ ◓τψṌτ гИАЕχ A

Υ ήϦοΜϘβʻ 

гИАЕψ ṐΤϣχ ‹Ϭ ΪϥρЌϱЫ˔гИАЕτ A Ϭ ΰʺЌϱЫ˔гИАЕΥ

ήϦθⱲḧʺὕ Ṑτ ӊ ρ ӊ Ϭ βϥ▫ ϙτσμοΜϘβʻ 

Ṑτмϱб˔ЈрЂ˔Ϭ βϥχψЌϱЫ˔гИАЕχ ◓τσϤϘβʻṌτὫ ήϦ

οΜϥ гИАЕΤϣχ A Ϭᵰΰʺ Ϭ ήδθмϱб˔ЈрЂ˔Ϭάχ ◓τ ΰϘ

βʻмϱб˔ЈрЂ˔Ϭ ЌϱЫ˔гИАЕτ ΰθ ›ʺ ◓χ τΚϥ ІϱАЎπЌϱЫ

˔гИАЕχ Ϊ ΪϬ A Τϣ B ˢ ᾁ ˣτ Πϥ ΥΚϤϘβʻ 

 

       ЌϱЫ˔гИАЕ 

ІϱАЎ 

DIPSWˢДϰАФІϱАЎˣχ No.1Υ ONˢA ˣρ 

σμοΜϥθϛ OFFˢB ˣτ  βϥʻ 

DIPSW χ A ʾB  Ϥ Π  

 No.͍ No.͎ 

B ˢ  ḇ ˣ OFF ► ΰσΜ 

A ˢ  ḇ ˣ ON  ► ΰσΜ 

 

◓ 

гИАЕχ Υ ήϦοΜϥχπʺάϦϬᵰΰο 

мϱб˔ЈрЂ˔χ 2 ˢớ σΰˣϬ βϥʻ 

 

мϱб˔ЈрЂ˔Ϭ Ṑχ ›ρ τ 3 τ Ϊʺ 2 Ϭ

◓τ βϥʻ 

 

‫ ψ σ Ϭ ΰʺ χ ◓σςτ ΰσΜϢΞτβϥʻ 

мϱб˔ЈрЂ˔χϜΞԁ χ ψ χ ›ρ τ ήδϥʻ 
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☼ם  

                              

 

 

 

 

 

 

 

  Њ˔ж˔ Ϭ OFF π⌠Ộβϥ  ◓χ Ϭᵰβ    ᵰΰθ ◓ψ  ΰοΣΨף

                                  

 

 

 

 

 

 

 

  мϱб˔ϬԏΦ₅ϭπ 3 τᶤΨ Ϭ ◓τ βϥ   ‫ ψ Ψ μοΣΨ  

                            

 

 

 

 

 

 

 

        ψ A ρσμοΜϥ    No.1Ϭ OFFˢB ˣτ Ϥ Πϥ 

 

4-7-1 Ṑτ A ЈрЂ˔ṐṀϬ βϥ ›  

ЄІГЭψṁ τмϱб˔ЈрЂ˔Ϭ► βϥ ḗ♪ЄІГЭπβʻмϱб˔ЈрЂ˔ӟᵰχЈ

рЂ˔Ϭ► βϥ ›ψ Ϙπέזּ ΨιήΜʻ 

ЄІГЭχ Ṑψ B ᾁ ἷπΚϤʺA Ϭ βϥЈрЂ˔ϬζχϘϘ βϥάρψ Ϙ

δϭʻA ṐṀϬ Ṑτ βϥ ›ʺ Ṑτ B ρ A Ϭ Ϥ ΠϥЯЅв˔и

Ϭ ᴥβϥ ΥΚϤϘβʻ 

ϘθʺA χ ›ʺζχ Υ ḧ σϜχΤʺⱱ βϥχΤτϢμοϜ Ϥ ΠϥЯЅв˔иχ

  Υ ϩϤϘβʻ 

 

A ЈрЂ˔    A /B ḊЯЅв˔и     Ṑ    ϯрГЗ 

                  ˢA χ › ᴥˣ 
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5. ЕжУиЄв˔ГϰрϽ 

ᾮ Τσρ◘μθϣ 

 

 

Њ˔ж˔ ᾛ ІϱАЎϬ

ON τΰοϜЌϱЫ˔гИАЕ

χ ᾛжрФΥ ΰσΜʻ 

̓ ЌϱЫ˔гИАЕχ ᾛІϱАЎψ ONˢᴃᴞˣτσμοΜϘβΤʻ 

̠OFF τσμοΜϥ ›ψᴃΰο ON τΰϘβʻ 

̓ Ўа˔ЅЀрЕк˔ж˔χНАГз˔ϱрЅϾ˔Ќ˔ψ жрФΥ

ˢ ⱲˣΰοΜϘβΤʻ 

̠ ΰοΜσΜ ›ʺНАГз˔ρ Ṑχ ρớ ˢ˴ʾ˵ˣϬ

ϓϘβʻ ήϦοΜσΪϦω ΰΨ ΰϘβʻ 

̓ НАГз˔χ ӊψ DC11Vӟ ΚϤϘβΤʻ 

̠ ӊΥ Μ ›ʺ ήϦθНАГз˔ρῖḊΰϘβʻ 

 

Њ˔ж˔ ᾛІϱАЎϬ ON τ

ΰοϜ гИАЕχ ᾛжр

ФΥ ΰσΜʻ 

̓ Ўа˔ЅЀрЕк˔ж˔χНАГз˔ϱрЅϾ˔Ќ˔ψ жрФΥ

ΰ ΪοΜϘβΤʻ 

̠ ΰοΜσΜ ›ʺНАГз˔ρ Ṑχ ρớ ˢ˴ʾ˵ˣϬ

ϓϘβʻ ήϦοΜσΪϦω ΰΨ ΰϘβʻ 

̓ НАГз˔χ ӊψ DC11Vӟ ΚϤϘβΤʻ 

̠ ӊΥ ΪϦω ήϦθНАГз˔ρῖḊΰϘβʻ 

 

Ўа˔ЅЀрЕк˔ж˔χНА

Гз˔ϱрЅϾ˔Ќ˔Υ ΰ

σΜ 

 

 

 

̓ НАГз˔ψ ΰΨ ήϦοΜϘβΤʻ 

̠НАГз˔Ͼ˔Уиχ ˢ ◓ ρНАГз˔ˣϬ ϓϘβʻ 

̠ Ϟớ ˢ˴˵ˣΥḧӸμοΜϥ ›ψ ΰΨ ΰϘβʻ 

̓ НАГз˔χ ӊψ DC11V ӟ ΚϤϘβΤʻГІЌ˔π ϓϘβʻ 

̠ ӊΥ ΪϦω ήϦθНАГз˔ρῖḊΰϘβʻ 

Њ˔ж˔ОКиϬ ΰοϜЎ

а˔ЅЀрЕк˔ж˔χЎа˔

ЅϱрЅϾ˔Ќ˔Υ ΰσΜ 

̓ Њ˔ж˔ОКиϾ˔Уиχớ ˢ˴˵ˣψ ΰΨ ήϦοΜϘβ

Τʻ 

̠ḧӸμοΜϥ ›ψ ΰΨ ΰ ΰϘβʻ 

 

 

ΰωϣΨᴶ ΰθῇʺ ṐΥ

♁ΰθʻ 

НАГз˔χ ӊϬГІЌ˔π ϓϘβʻ ӊΥ ΨσμοΜϥ ›ψЊ

˔ж˔ОКиΥ ΰΨ ήϦοΜσΜΤʺϘθψ Υ σΜᴦ

ΥΚϤϘβʻ 

 

̓ Њ˔ж˔ОКиϾ˔Уиψ Ṑχ ◓ τ ΰΨˢớ ˴ʾ˵ˣ

ήϦοΜϘβΤʻ 

̠ Ͼ˔УиΥ ΰΨ ήϦοΜσΜ ›ʺ ΰΨ ΰ ΰοΨιή

ΜʻθιΰʺНАГз˔χ ӊΥ 11VϬᴞᵕμοΜϥ ›ʺЎа˔ЅЀ

рЕк˔ж˔ψНАГз˔Υ 12.4Vӟ τ ήϦϥϘπ Ϭ ΰ

Ϙδϭʻ ήϦθНАГз˔ρῖḊβϥ ΥΚϤϘβʻ 
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̓Њ˔ж˔ОКиϒχ ψ πΰϡΞΤʻ 

̠ θϤΥӂΜ ›ψЊ˔ж˔ОКиχᶑ ϞΰΦϬ ΰο θϤ

Ϭ ΨΰϘβʻ 

̓ Υ ΰΦּה πΚμθϤʺ ΪϢΞχσΜ ᵲ σςτϢϤ

θϤΥӂΜ ›ʺⱳχϢΞσ ├Υ―ΠϣϦϘβʻ 

̠ Њ˔ж˔ОКиχϙ χ θϤχ Μ τӱ βϥʻ 

̠ Њ˔ж˔ОКиϬϢϤ ΦσṞ χϜχτ  βϥʻ 

̠ НАГз˔ϬϢϤ Φσ χϜχτ  βϥ 

άχ ›ϜНАГз˔χ ӊΥ 11VϬᴞᵕμοΜϥ ›ʺЎа˔ЅЀр

Ек˔ж˔ψНАГз˔Υ 12.4Vӟ τ ήϦϥϘπ Ϭ ΰϘ

δϭʻ ήϦθНАГз˔ρῖḊβϥ ΥΚϤϘβʻs ᴞṜˀ ˣ 

 

ˣ 

НАГз˔ψ ӊΥ 10Vӟᴞρσϥρ χЈиΥ Ϭ Ϊʺ™

ΰοϜ πΦσΜΤʺ πΦοϜβΩτ ӊΥ ᴞΰοΰϘΜ►

σΨσμοΰϘΜϘβʻЎа˔ЅЀрЕк˔ж˔ψάϦϬ Ωθϛ

10.5V ựπ ˢ Ṑσςϒχ ằẚˣϬ ♁ήδϘβʻζχῇ

θϤΥᵠ ήϦοϜНАГз˔Υ ήϦ ӊΥ 12.5ͫ ựϘπᵕ

ΰσΜρ™ Ϭᵫ◐ΰϘδϭʻ 

︢ ᾁχ∑ψНАГз˔ ӊϬ ϓʺЊ˔ж˔ОКиχ τψέ

ӪΨιήΜʻ 

τ ӗΥΚϥ ›ʺ ︢⌠Ộπψ ήϦθ χНАГз˔Ϭ

ӪΰοΣΨάρϬΣ᷉ϛΰϘβʻ 

 

 

Ⱳᴶ βϥψγχ ṐΥ

ḧσςτ ♁βϥʻ 

̓ НАГз˔χ ӊΥ ᴞΰβΧοΜϘδϭΤ 

̠НАГз˔ ӊΥ 11ͫϬᴞᵕϥρЎа˔ЅЀрЕк˔ж˔ψНАГз

˔ ῐχθϛ ˢ͙͘12ͫ Ϭ ♁ΰϘβˣ 

̠ τ ήϦθНАГз˔ρῖḊΰοΨιήΜʻ 

 

̓ Ўа˔ЅЀрЕк˔ж˔χ Υ ϩμοΜϘδϭΤ 

̠ЀрЕк˔ж˔χ ЩЌрϬᴃΰο ꜘṀτˮ17˯Υ ꜘήϦϥάρ

ϬᶎΤϛϘβʻs 17ˀ Ⱳ ˣ 

̠ ϩμοΜϥ ›ψЩЌрϬ ᴃΰΰʺ ΰ◐ϛθῇτ ΨᴡᵕΤᴃ

ΰο 17τ ΰοΨιήΜʻ 

 

Ṑχ τԁ ιΪὕ

ΥΚϤʺζχῇʺᴡ ΰ

οϜὕ ṐΥ ⌠ΰσΜʻ 

 

Ӱ πψΚϤϘδϭʻ Ṑψ ṐΤϣχ ‹Ϭ Ϊʺὕ ṐϬЌϱЫ

˔ ήϦθⱲḧιΪ ⌠ήδϘβΥʺζχῇʺἣϤ ΰὕ ṐΥ ⌠β

ϥχϬ Ωθϛζχ Ϭ ⱱΰθϘϘкАϼήϦϘβʻ 

кАϼϬᵔ βϥτψзЈАЕΥ πβʻ 

σΣʺ ⌠ΥкАϼήϦοΜϥχψЌϱЫ˔гИАЕιΪπʺ гИА

Еψ ‹Ϭ βϥ τᴡ πϜ ṐτϯрЂ˔НАϼϬ“ΜϘβʻ 
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̠ зЈАЕΰο™ ʺὕ Ϭέᶎ ΨιήΜʻ 

 

  

 

ГІЕЩЌрϬᴃΰοϜˢ ◓

Υᵫ ˀ͗ πΚμοϜˣ

жрФΥ ΰσΜʻ 

 

 

̓ 1ϯиϸз ψ ΰΜΰΦπ ϦϣϦοΜϘβΤʻ 

̠ФжІЫϱЗІΥḧӸμοΜϥ ›ψ ΰΨ Ϧ ΰοΨιήΜʻ 

̓ ψ ΰοΜϘδϭΤˢᶆ τνΦ 1.3ͫӟ Υ ˣ 

̠ ӊΥ ᴞΰοΜϥ ›ψῖḊΰοΨιήΜʻ 

Ṑτмϱб˔ЈрЂ˔Ϭ

ΰο Ϭ Ϧθ τ

χὕ ṐΥ ⌠ΰθʻs

ṐΥ ‹Ϭ ΰθˣ 

 

 

 

 

 

 

 

Ṑχмϱб˔Ϭ βϥ ◓χḧΥ ΰοΜϦω Ϭ Ϧθ∑τ

ṐΥ ‹Ϭ ϥάρψΚϤϘδϭʻ 

̓ мϱб˔ЈрЂ˔χ ˢ Ṑτ ΰσΜ ˣψ ήδοΜ

ϘβΤʻ 

̠ ήδοΜσΜ ›ψ ήδοΤϣ Ϭ ϦοΨιήΜʻ 

 

̓ мϱб˔ЈрЂ˔χ Υ ΰοΜϥ ›ʺмϱб˔χ τ

σςτϢϥ Υ ΜΤ ϓϘβʻГІЌ˔π ◓ḧχ Ό Ϭϙϥρ

ΰοΜϥΤςΞΤ ΤϤϘβʻ 

̠мϱб˔τ σςτϢϥ ΥΚμθ ›ʺмϱб˔ϬῖḊˢ̞ˣΰϘ

βʻ 

̞мϱб˔Ϭ ϤὌΩ ›ψʺмϱб˔χ ˢ150 ӟ ˣΥ

ᴞΰσΜϢΞ Ϭ χмϱб˔ π ếΰʺΰμΤϤρ

ΰοΨιήΜʻ 

 

  

 

ΥπΦσΜ 1 

 

Ⱳτ Ṑχ жрФΥ

ΰσΜ › 

ˢϯрЂ˔НАϼ ΰˣ 

 

 

 

̓ жрФΥ ΰοϜ жрФΥ ΰσΜ ›ʺ Υ Μο

ΜσΜΤʺ ΜοΜοϜ ṐΥ ΰοΜσΜΤχςκϣΤΥ―ΠϣϦ

ΐϘβʻ 

̠ ṐΥ Ṑ τσμοΜϥΤᶎ ΰϘβʻ 

̠Њ˔ж˔ ᾛ ІϱАЎρЌϱЫ˔гИАЕχ ᾛІϱАЎχ Υ

ΥͤͣτσμοΜϘβΤʻs ЌϱЫ˔гИАЕρ гИАЕχ ᾛжр

ФΥ ρϜ ΰοΜϘβΤˣ 

̠ Υ Ṑ ρσμοΜσΤμθ ›ψзЈАЕΰοϜΞԁ

ΰοΨιήΜʻ 

 

̓ Υ ΰΨ Ṑ ρσμοΜθ ›ʺ Υ ΜοΜσΜ

ᴦ ΥΚϤϘβʻ γ ṐχựΨπ ṐΤϣ ΰʺ ṐΥ

ΰο τ ⌠βϥάρϬᶎΤϛϘβʻ Ṑχự π ΥπΦϥχσ

ϣʺ Ṑρ Ṑχ χḧχ ᵲ τϢϤ Υ ΜοΜσΜά

ρτσϤϘβʻ 

̠ Ṑʺ Ṑχӡ Ϭ Πο ᴦ σ Ϭ ΰοΨιήΜʻ 
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ΥπΦσΜ 2 

 

Ṑχ жрФΥ βϥ

› 

ˢϯрЂ˔НАϼΚϤˣ 

 

 

 

 

 

 

 

ṐΤϣ ΰθ∑τ Ṑ χ жрФΥ ΨΊϥάρΥᶎ ήϦ

οΜϥσϣ Ṑρ Ṑ χ гИАЕψ Ϭ“μοΜϘβʻ 

̓ ЌϱЫ˔гИАЕχ ᾛІϱАЎψͤͣˢᴃᴞˣρσμοΜϘβΤʻ 

̠ЌϱЫ˔гИАЕχ ᾛІϱАЎΥͤ͛͛ρσμοΜθ ›ʺͤͣτΰ

οзЈАЕϬ“μθ π™ ʺ ΰοΨιήΜʻ 

 

ᶎ Ϭ Ṑτ ΰθᵕ σςπᶎ βϥ ›ʺ гИАЕΥ

Ω τ ‹Ϭ Ϊοὕ Ϭ“μθῇʺ ṐΤϣ α ‹Υ οϜ

Ṑψ ᴂΰϘδϭʻзЈАЕβϥρ™ ὕ Ϭ“ΜϘβʻ 

̓ Ṑ τβϥⱲτзЈАЕϬ“ΜϘΰθΤʻ 

̠ ṐϬзЈАЕˢЊ˔ж˔ ᾛ ІϱАЎπзЈАЕˣΰο Ṑ

Ϭ Ṑ τΰοΤϣ™ ʺ ṐΤϣ ΰοΨιήΜʻ 

 

 

  

ЕжУиΥ Ṝχ τϢμοϜᵔὨΰσΜ ›ʺ ϘθψΣזּ Μ Ϋχ Ϙπέ ΨιήΜʻ 
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6. ▫  

6-1 Ṑˢὕ Ṑˣ 

‮  ▫  

 Ṑˢὕ Ṑˣ 

ἷ  DLS-01 

ᾛ 1ϯиϸз  3  

 1  

 B ˢA χ › ᴥЯЅв˔иΥ ˣ 

ЯЅв˔и SLR-429  CIRCUIT DESIGN  

ГІЕІϱАЎ ФАЄвІϱАЎˢᴃΰᴞΫ ONˣ 

ꜘжрФ жрФˢ ˣˀ ᶎ  

ϯрГЗ ◓ RPSMA-P 

⌠ᴛ Ӥ ˵10̆˙˴60̆ˢ ΰʺὫ σΦάρˣ 

ᵰ Ͼ˔І BCAR112107G TAKACHI  

ˢи˔Тʾ︡ Ϭ Ψˣ 125mm(W)˷210mm(H )˷75ΉΉ(D)  

 1.15  ˢ 1 3 410;ϬḯϚˣ 

 

Ṑ︡ Ỳἇ Ṑ︡ ˷2 

︡ КЅ(M4˷10)˷2 

ˢ Ṑ︡ Ỳἇ  160;ˣ 

ϼжрФ˷2ˢϷФЄдрˣ810; 

 

6-2 LoRaϯрГЗˢ Ṑʾ Ṑ Ặ ˣ 

‮  ▫  

 ЫϽКАЕṁ Φ LoRaϯрГЗ 

ἷ꜠ˢϯрГЗ˴ṁ ˣ ANT -400-SWW ˴ CBL-RPSMAP-RPSMAJ-MB -100 

ӽ 400MHz  ◙ΰ  

ЌϱФ  1/4Ѧ ШϱАФϯрГЗ  

 2dBi ӟᴞ 

VSWR 2 ӟᴞ 

ϱрС˔ЍрІ 50 ћ 

ЀКϼЌ  RPSMA-P 

ῐ ẘ IP65 

⌠ᴛ  -20̆ ˙ +65̆ 

ϯрГЗ  ήˀ179mm  Ἲˀ12.7ј 

꞊Ͼ˔Уи  5,000mmʺἺʿ 5mm 

ЫϽКАЕṁ  ‰ήʿ 50mmʺ Ἲʿ 48mm 

 335; 
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6-3 Ṑˢὕ Ṑˣ 

Ṑˢ ˣ 

‮  ▫  

 Ṑˢὕ Ṑˣ 

ἷ  DLR -01 

ᾛ ᾛˢЊ˔ж˔ОКи˴Дϰ˔ФЂϱϼиНАГз˔ˣ 

ᾛ ӊ DC12V ▫  

Њ˔ж˔ ᾛ ІϱАЎ ЕϽиІϱАЎˢMAX 10Aˣ 

ӊ  ◓ DC12V ˷2chˢЌϱЫ˔ Ⱳḧ ⱱ MAX  5Aˣ 

ӊ  ◓  ˷͎chˢ ớ  5sec ⱱᾧ ˣ 

НАГз˔ ◓ ◓  ˷1 ˢ˴ʾ˵ˣ 

Њ˔ж˔ОКи ◓ ◓  ˷1 ˢ˴ʾ˵ˣ 

ᵰ Ͼ˔І BCAP283813G TAKACHI  

⌠ᴛ Ӥ ˵10̆˙˴60̆ˢ ΰʺὫ σΦάρˣ 

ˢи˔Тʾ︡ Ϭ Ψˣ 280mm(W)˷380mm(H) ˷130ΉΉ(D)  

ˢ Ṑ ˣ 3.98kg 

гИАЕ  

‮  ▫  

ЯЅв˔и SLR-429  CIRCUIT DESIGN  

֫ жрФ ͚͙͡ˀ π  

ʾ жрФ ͚͙͡ˀ ‹ Ⱳʾ Ⱳτ  

ID жрФ ͚͙͡˷4 Ⱳτ  Ṑ ID  No.1˙4τ ᴂ 

ϯрГЗЀКϼЌ RPSMA-P 

ЌϱЫ˔гИАЕ  

‮  ▫  

ᾛІϱАЎ ᴃΰЩЌрˢϷиЌКϱЕʾкАϼˀᴃᴞ ONʾᴃ OFFˣ 

ᾛжрФ ͚͙͡ˀ π  

ὕ жрФ ͚͙͡ˀὕ Ⱳτ ʾзЈАЕϘπ ⱱ 

ІϱАЎ DSW No.1 ˢONˀA  OFFˀB ˣ 

Ўа˔ЅЀрЕк˔ж˔ 

‮  ▫  

ἷ  SR-MT2410  

ЄІГЭ ӊ 12V/24V  ꜛ  

Ω ӊ DC150V  

Ω  10A 

Ω PV  12V/130W  24V/260W  

ӊϱЀжϱЇ 15.2V/30.4V  

ӊУ˔ІЕ 14.4V/28.8V  

ӊТк˔Е 13.8V/27.6V  
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Ќ˔ЬЗи 12.0  

 143˷71˷36mm 

 

Ḛ ︡ ỲἇЈАЕ Ṑ︡ ˷2   

︡ ϼжрФ˷2  

ϼжрФ ЩиЕ˷2 

ˢ︡ ỲἇЈАЕ  1.28 ˣ 

 

6-4 Њ˔ж˔ОКиˢ ˀ30ͬˣ 

‮  ▫  

 Њ˔ж˔ОКи 30W Ὣ JAsolarЈиЯЅв˔и 

ἷ   AT -MA 30A  

῝ Ω  30W 

Ω ⌠ ӊ 17.5V 

Ω ⌠  1.71A 

ᵫ ӊ 21.6V 

 1.85A 

ל ˢОКи ˣ 2.8kg 

ˢОКи ˣ 345˷645˷25mm 

 ϯрϽи 30ΉΉ˷30ΉΉ˷600ΉΉ ˷2  

Ḛ︡ ϼжрФ ˷2ᾤ 

 

6-5 Дϰ˔ФЂϱϼиНАГз˔ˢ  50Ahˣ 

‮  ἷ꜠ 

 LONG 12V 50Ah Дϰ˔ФЂϱϼиНАГз˔ˢЖжϱˣ 

ἷ꜠ WP50-12NE 

ᶊ  12V50Ahˢ ˀ20Ⱳḧ ˣ 

῝  20Ⱳḧ  ( 1.5A π 10.50VϘπ ) 50Ah 

Όˢ1KHz Ⱳˣ 5Ήћ 

Ω ˢ5 ˣ 851͖ 

ӊ 14.4˙15.0Vˢ20̆ˣ 

Ω  15Aˢ20̆ˣ 

ӊ ӊˢІЌрНϱⱲˣ 13.50˙13.8ͫ 

◓Ἱ  ₯₅КЅ♁ϛ ◓ˢM6 ЩиЕˣ 

 198mm(W)˷171mm(H) ˷166ΉΉ(D)  

 14.24kg 

ṛᶊ ISO 9001, ISO 14001, OHSAS 18001, UL 
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6-6 Ђϱйрˢέ╥―ˀ ЄІГЭτ► ᴦ σЂϱйрχ ˣ 

Ђϱйр ˲ІС˔ϸ˔˴ЀрЕк˔ж˔˳ 

 ̞ ᴝ ᴦ  

 

 

 

ІС˔ϸ˔ 

‮  ▫  

ἷ  TOA  Ш˔рІС˔ϸ˔15W ᶑἷ 

ᶊ  15Wˢ8ћˣ 

 315˙9000 Hz 

ᴝӊйЦи 109 dB  (1W  1.0m)  

ל  1.7 kg 

ὕ гИАЕˢЀрЕк˔ж˔ˣ 

ᾛ ӊ DC12V  

 1.3 A 

ᴝ  Щзв˔ЭτϢϤᴝ ᴦ  

ІС˔ϸ˔ 8ћӟᴞ 

ל  800; 

ᵰἹ  120 ˷120 ˷90  

⌠ ḕẽ Ὧ Ὣ σΦάρ 

 

Ђϱйр SG-112ˢ ᾿ Ṕ  ЛЩи Ṑˣ 

 ̞ ᴝ σΰ 

 

 

 

‮  ▫  

ἷ꜠ SG-112 

ṁ  650˶50Hz 

ᴝӊйЦи A τΣΜο 110dBӟ /1m  

ᶊ ӊ DC13.2V  

► ӊ Ӥ DC11.88˙14.52V 

ᶊ  1.0Aӟᴞ 

 ῢἺ 154˷140mm˗ 220mm 

ל  1.05kg 

ІϱАЎ  DC15V/1.0A ӟ  
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6-4 ͒˵͓ ᵕ ˢέ╥―ˀ ЄІГЭτ► ᴦ σᵕ χ ˣ 

LED ᵕ ˢ ꜠ὕ Ṑˣ 

 

 

 

 

‮  ▫  

ᾛ ӊ DC12V  

 640 ΉA 

ꜘ ͐ОЌ˔рΤϣ 1ОЌ˔рϬ  

ꜘ ◓ ‰Ṡ LED  

ל  770; 

ᵰἹ  126Ѱ˷126  

⌠ ḕẽ Ὧ Ὣ σΦάρ 

 ︡   ︡Ϥ Ϊφα 2  ᾛЀ˔Ж 1.0Ή 

ϷФЄдр 100ͫϯЍФЌ˔ 

 

ᵕ  SF10-M1JN-R ОЕжϱЕּז  

 

 

 

 

‮  ▫  

ἷ꜠ SF10-M1JN-R 

ᶊ ӊ DC12-24V 

ӊẨ Ӥ DC10-30V 

ᶊ ˢDC12Vˣ 0.62A 

ᶊ  7.4W 

► Ӥᴛ  ²30̆ ˙ +60̆ 

ῐ ẘ IP65 (SZW²103[ЫϳрЕжН˔]︡ Ⱳ)  

ל  0.40kg 

Ί  180ᵕ/ [‰ ]ˀ120ᵕ/ [ ]ˀ60ᵕ/ [ ]  

ᵕ  ЄрϽиТжАЄвʿ60ᵕ/ ˀЍУиТжАЄвʿ90ᵕ/  

 Ѱ100˷141 (H) КЅ Ϭ Ψ 
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7. ṛ  

 

ʾ ṛ  

χᾮ Ⱳτ Ϭ Ϊϥ ›ʺӟᴞχ ὯϬ θβ ΥΚϤϘβʻ 

ʾ τ ϛϣϦθ ṍḧˢ1 ḧˣ πΚϤʺ τΣ Μ Ϋ Ὦ ʺΣẁ ʺΣ Μ Ϋχ

χṜ ΥΚϥάρʻ 

ʾḧӸμθ► ʺ σᵠ Ϟ ʺΣ Μ Ϋῇχӱ Ϟ ᴞσς σ ὢτϢϥᾮ πψσΜ

άρʻ 

ʾ︡ӌΜ Ṝ∏χ σ► πχᾮ πΚϥάρʻ 

ʾᴲ←ʺתᵲʺ ʺ ʺ ᵲʺζχ ← σςτϢϥᾮ Ϟ πψσΜάρʻ 

 

ʾ ṛ  

τᵺ ΰσΜ ψӟᴞχ ὯχϜρτ π Ϭ“ΜϘβʻ 

χ זּ ᴻ ϢϤΩ 5 ḧ Ϭ Ϊ ΪϘβʻ ΰʺ σ πῖḊ Ϭ ︣πΦσΨσ

μθ ›τψ σṐ Ϭ βϥ χ Ϭ► βϥΤ ϬΣ Ϥβϥ ›ΥΚϤϘβʻ 

Ϭ“μο 3уὮӟ τΣẁ χ σΨ αᾮ Υ™ ΰθ ›ʺ π™ Ϭ ϤϘβʻ 

 

 
ψ ⁯ τΣΜοχϙ ῟πβʻ 

8. Σ ›δ  

ᶴ꜠ᵓּז ЄрϼʾТЅϱ    

̟690-0011 ₢ᾉ  ◕ 1349 

TEL  0852˵23˵8454 FAX 0852˵25˵2248 

E-mail ; think@fujii -kiso.co.jp 

URL http://www.fujii -kiso.co.jp/think/   
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