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─ ╡ ╩↓™≢ ∆╢ ≢∆⁹ ⌐≈™≡™╢○ꜟ♃Ⱡכ♃כ

≤™℮ ╩כ♃כ⸗ ∆↓≤⌐╟∫≡ ⇔╕∆⁹↓─○ꜟ♃Ⱡכ♃כ│ ⅜ ╢

─⌐ ⌂ ╩ ⇔≡™╢╙─≢⁸ │ ™─≢∆⅜№╢ ─ ─ ╩
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⇔⌂™≤ ⇔╕∑╪⁹∕─√╘↓─ ≢│∕─ ╩ ╡ ∆√╘

♄▬♫⸗≤™℮ ─ꜝ▬♩╩ ╠∑╢√╘─ ╩כ♃כ⸗ ∫≡™╕∆⁹♄▬♫⸗

│○ꜟ♃Ⱡכ♃כ⌐ ═╢≤ │ ⌂™≢∆⅜○ꜟ♃Ⱡכ♃כ≤ ™ ─ ╩

╣∏≤╙ ≢⅝╢≤™℮ ⅜№╡╕∆⁹  

─ ╖╩╕≤╘╢≤ ─╟℮⌐⌂╡╕∆⁹  

  

─ ’♄▬♫⸗⅜ ⇔≡   

      ’○ꜟ♃Ⱡכ♃כ⅜♄▬♫⸗≢ ⇔√ ╩ ⇔≡     

  

  

╙ ╩ ∫√─≢∆⅜⁸∕─ │○ꜟ♃Ⱡכ♃כ╛♄▬♫⸗╩ ⇔≡⅔╠

∏ ⅜ ⇔≡™╕⇔√⅜⁸ ∕╣╠╩ ∆╢↓≤⌐╟∫≡℮╕ↄ ≢⅝╟⅛∫

√≢∆⁹  
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♥♬☻ⱪ꜠▬ꜘכ    

    

   

  כꜞכ♩☻

─ │№╢ ⌐♥♬☻⅜⇔√ↄ⌂╡♥♬☻ⱪ꜠▬ꜘ⁹√∫⌂⌐כ ─ꜝ◔♇

♩│╙∟╤╪◖▬ꜟ●fi∞⁹∕─ꜝ◔♇♩≢ ≈≤ │ ≢ↄ√┌╢─∞⁹  

  

╩ ∫√ ≢∆⁹ ≢│⌂™≢∆⁹ ╕≢ ╪⌂ ⅜◖▬ꜟ●fi╩ ∫≡⅝╕⇔√

⅜⁸ │ √ ⁸ ⁸ ⌐ ╩ ≡≡ ∫≡™╕∆⁹  

  

 

▪◐Ᵽ≢ ∫√ 1500 ─◄▪●fi─ ⌐ ⁸◖▬ꜟ⁸ꜝ▬ⱨꜞfi◓⌂≥╩ ╖

╖╕⇔√⁹◖fi♦fi◘╙≢⅝╣┌ ⌐ ╣√™≢∆⁹  
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◖fi♦fi◘┼─ ─ ╩╙℮ ⇔ ⇔╕∆⅜⁸ │↓╪⌂ ∂≢∆⁹ ≢

∆╢√╘◖fi♦fi◘╙ ≈ ™╕∆⁹◖▬ꜟ●fi│◖▬ꜟ⌐ ⌐ ⌂ ╩

⇔ ⌂ ⌐ 

∆╢↓≤≢ ╩ ⅝≈↑≡ ∟⁸↓─◖▬ꜟ●fi│ V─ ╩ ⇔╕∆⁹∟⌂╖

⌐ iPhone─ │ V≢◒כꜝכ│ V≢∆⁹  

  

   

╩ⱴכ♥⌐   ╘╠╣╢ │ ⅜ ╘≡∞∫√─≢⁸ ℮ ⌂≥╦⅛╠⌂™↓

≤⅜™╤™╤№╡╕⇔√⅜⁸ ⇔⅛∫√≢∆⁹ ↕╪⌂≥▪♪Ᵽ▬☻╩ↄ╣√ №╡

⅜≤℮↔↨™╕⇔√⁹  

   

  │╛╢ ⅜⌂⅛∫√─≢∆⅜⁸™╤™╤№∫≡ ╘≡ ≤™℮↓≤╩⇔╕⇔

√⁹↓╣│↓╣≢ ⇔™╙─≢∆⌡⁹ ↄ╪│ │ ∫≡ↄ∞↕™⁹ 
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כ●ⱨ▫fiכ♃☻   

   H2    

H1    

M3                              

 ─   

כꜞכ♩☻   

1844 ⁸ ⌐≡  

N כ●ⱨ▫fiכ♃☻₈  ╘√─⌐ ™ כ™⌂∑ ₉  

O ₈∕╪⌂ ⌐⇔⅛ ╦╣⌂⅛∫√ ™╦↑⌂™∂╚⌂™≢∆⅛ ( )₉  

N ₈∕╣∂╚№ Ⱡ♃●fi ≢ ╩ ⌐⇔≡ ⇔╟℮ ₉↓℮

⇔≡ ⁸ │ ↕╣╢─∞∫√⁸⁸⁸  

╒╪≤│ ╩ ∫√⅛   

│↓─ↄ╠™⌐⇔≡⌂⌐≈ↄ∫√⅛   fi≢∆⁹●ꜟכ꜠╡┌∏⁹∆╕⇔

[ ]  

↓╣⅛╠ ─fi●ꜟכ꜠│⌐ ╛ ╡ ⅜ ™≡№╡╕∆⁹  

─fi●ꜟכ꜠⅜∆≢ │ ⌐ ⌂√╘  

⌐↓↓─ ∞↑╩ ⌐ ⇔⌂™╟℮⅔ ™⇔╕∆⁹  

  

  │≥fi●ꜟכ꜠ה

♠fi꜠כ꜡│fi●ꜟכ꜠ ╩ ⇔≡ ╩ ⇔ ∆╢ ─↓≤≢∆⁹  

  

⌐∆╢≤↓╪⌂ ∂≢∆⁹≥℮™℮ ⌐ ⇔≡™╢⅛≤™℮≤  

ᵑ ⅜ ╣╢ ╩ ⁸ꜟכ꜠≈ ⌐ ⁸ ╩⅛↑╢  

ᵒ ꜠כꜟ⌐│ Ⱡ☺─ ≢ ⅜ ∆╢  
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ᵓ ⌐│ ⅜ ╣≡™╢─≢ⱨ꜠Ⱶfi◓─

─ ⌐╟╡ ⅜⅛⅛╢  

ᵔ ⅜ ┘ ╢≤™℮ ∂≢∆⁹  

ה ⌐ ∫≡╖√  

≢⁸ ₁⅜ ∫√─│ כ꜠⌂℮╟─

ꜟ●fi≢∆⁹  

╕∏ Ⱶꜞ─▪ꜟⱵ ≢ ╩ ╡∕╣

╩ Ⱶꜞ─▪◒ꜞꜟ≢ ╖╕∆⁹ ⌐∕╣╩ ⱵꜞⱠ☺ ≢ ⇔≡ ≢

∆⁹ 

⌂╪≢↓╪⌂⌐⅜∟⅜∟⌐ ╘╢⅛≤ ℮≤

─ ─ ≤ⱪꜝ☼ⱴ ⌐ ⅎ╠╣╢╟

℮⌐∆╢√╘≢∆⁹  

≈⅞⌐ ─ ─ ≢∆⅜⁸↓↓≢│ 350V12000ɡf ─◖fi♦fi◘╩

⌐ ⇔╕⇔√⁹ ─ ⅛╠ │ 300V ╕≢⌐ ⅎ╕⇔√⅜⁸↓╣≢╙ 

╡№ꜟכꜙ☺ 1080 ⌂◄Ⱡꜟ◑⁹∆≢כ  

∕⇔≡↓─◖fi♦fi◘─ ≢∆⅜ ZVS ╩ ⇔╕⇔√⁹ZVS(Zero Volt 

Switching )≤│⁸ ⌐ ∆╢≤ ╩◖▬ꜟ≤◖fi♦fi◘─ ╩ ∆╢↓

≤≢ ⌐∆╢ ≢∆⁹ ∞≤♩ꜝfi☻╩ ∫≡ ⌐ ╩ →╠╣╢─

≢⁸ ⅜™™℮ⅎ⌐♩ꜝfi☻╩ ↕⌂↑╣┌ ≤™℮ⱷꜞ♇♩⅜№╡╕∆⁹ 

 

⌐ ∟ ∆ ≢∆⅜ ─╟℮⌂ ≢∆⁹  

─▪ꜟⱵ─ ⅜ ⌐ ♠fi꜠כ꜡⌐↓↓⁸⇔ ⅜⅛⅛

╢↓≤⌐╟╡ ⅜ ↕╣╕∆⁹  

≢∆⅜ │↓╣⌐↕╠⌐ ⅎ╕⇔√⁹  

╩ ─ ╟╡╙╦∏⅛⌐ ↄ⇔≡ ╩ ╡⁸↕╠⌐ ╩ꜟכ►ꜟכ♅☻⌐

╣↓╣╩ⱪꜝ☼ⱴ ↕∑╢≤™℮╙─≢∆⁹ ⱪꜝ☼ⱴ≤│ ⅜ ▬○fi≤

⌐ ⇔√ ⁸ ╩ ∆ ⅜№╢ ≈╕╡  

ᵑ ╩☻♅כ►ꜟכꜟ⌐ ∆≤ ⌐│ ꞉♇♩ ⌐╟╡ⱪꜝ☼

ⱴ ∆╢  

ᵒ ⱪꜝ☼ⱴ│ ⌂─≢ ⇔⁸ ─ ⌐ ⅜╢  

ᵓ ≤꜠כꜟ─╦∏⅛⌂ ⅜ⱪꜝ☼ⱴ≢ √↕╣╢  

ᵔ ▪ꜟⱵ│ⱪꜝ☼ⱴ╟╡╙ ⅜ ™─≢ │▪ꜟⱵ⌐ ╣╢╟℮⌐⌂╢  

ᵕ ꜡כ꜠fi♠ ⌐╟╡▪ꜟⱵ⌐ ⅜⅛⅛╡ ⅜ ∟ ↕╣╢  

≤™℮↓≤≢∆⁹↓─ᵑ ᵕ│∞™√™ 0.1 ≤⅛∕╣ↄ╠™≢∆⁹  

↓╣⌐╟╡ ─ ⅜ ⌂ↄ⌂╡ ─ ⅜│╛ↄ⌂╡╕∆⁹  

ה ∟⅛√  
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☻▬♇♅≢ ∟╕∆⁹≤⁸™∫≡╙ ◦fiⱪꜟ≢▪ꜟⱵ ╩ 2 ⌐ↄ∫≈

↑╢∞↑⁹╒╪≤│♩ꜝ▬▪♇◒ ™√⅛∫√╪≢∆⅜ ⅜≢⅛∆⅞≡ ⅎ╠╣

╢╙─⅜ ∫≡⌂∫√∫≡↓≤≢∆⁹  

│↓╪⌂ ∂≢∆⌡⁹  

  

─fi●ꜟכ꜠ │ ╘│ ⌂↓≤≢ ⅜ ≡⌂⅛∫√⅜⁸ ╛

√ ⌐꜡ⱴfi╩ ∂⁸ ⇔╗↓≤⅜≢⅝√⁹  

≤ ⇔≡ ∫√ ╘≡─ ≢⇔√⅜ ⇔ↄ╛╣≡╟⅛∫

√≢∆⁹ ┼─ ─ ╙╕№╕№℮╕ↄ╛╣√≤ ™╕∆⁹╛∫┐╡ ─

∫≡ ∞⌂≤ ⇔╕⇔√⁹№≤⇔∫⅛╡ ─ ╙╡≤ ─

≤─ ╩⇔≤ↄ═⅝≢⇔√⁹  

▪♫꜡◓╛╢∙ ≤ ∫≡ fi≢⇔√⁹●ꜟכ꜠√╘ ⌂ ⅜ ₁№╡

─ ⌐│ ⅛↑√≤ ™╕∆⁹ ⌐│ ZVS ╩ ↕ↄ╕≤╘╠

╣√─⅜ ⇔℮╣⇔⅛∫√≢∆⁹  
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♫fiⱤ כ♃◑◐꜠◄   

                            H1   

                                M3   

                  

  כꜞכ♩☻

O M ↕╪ ≥℮⇔≡∕╪⌂⌐⸗♥╢╪≢∆⅛ ⌐∕─ ╩−└ ⅎ≡ↄ∞↕

™   

M ⅜ ™⅛╠⁸⌂╪≡ ∫√╠ ↕∑≡⇔╕℮Ν≥╪⌂ ⌐ ⅎ√╙─

⅛Ν∑╛ ╩כ♃◑ ↑╢≤⸗♥╢╠⇔™− │ ↑⌂™↑≥⌂   

O ⌂╢╒≥Ν≢╙ כ♃◑ ℮╒≥─⅔ ╩ ∫≡╕∑╪ Ᵽ♩☻Ⱨ─♦♇◐⅜ 

4 ≈ ╢⇔⅔ │ ╘≡⅔⅛⌂™≤ΝM ⌐ ┘ ∫≡ ╡╢⅛ כ♃◑ ⇔≡™√

∞↑╕∑╪⅛   

M ™ ─√╘∞⁸ ≤⇔≡ ⌠™≢╛╢⅛Ν ╙ ∫≡⌂™⅛╠ ⌐

╤℮−Ἒ   

O ↓™≈ ⅎ⌡⅍⌂Ν ╢⌐ ╣⌂ↄ⌂∫√⌂Ν   

                ≤ ─ ≤ ⅛╠   

ⱨ▫◒◦ꜛfi≢∆⁹│כꜞכ♩☻   │™™╛≈≢∆╟⁹ ⌐ ╡╕∆⁹◄꜠

│כ♃◑◐ │≥כ♃◑─ ™⁸ ─ ╩ ⌐∆╢√╘⌐ ╩ ™╕∆⁹

  

 ╩ ┘↕∑√ ⌐◄♫ⱷꜟ ╩ ⅝ ⁸◖▬ꜟ╩ ╡╕∆⁹↓─◖▬ꜟ

⌐│ ⌐ ╩ ┘↕∑√↓≤⌐╟∫≡ ⅜ ∫≡™╕∆⁹↓─ ⌐ ≢№╢Ⱨ▪ⱡ

╩ ╡╕∆⁹∕⇔≡Ⱨ▪ⱡ ╩  2 ─╟℮⌐│∂ↄ≤ ⅜ ⇔≡⁸  3 ─╟℮⌐◖

▬ꜟ⌐ ⅜ ╣╕∆⁹↓─╟℮⌐ ⅜ ∆╢↓≤⌐╟∫≡ ⅜⅛⅛∫≡™╢

↓↓≢│◖▬ꜟ ⌐ ⅜ ╣╢↓≤╩ ≤™™╕∆⁹⇔⅛⇔⌂⅜╠∕─ │≤

≡╙ ↕™√╘⌐☻Ⱨכ◌כ≢ ⅜ ╡╕∑╪⁹∕─√╘⌐ ╩₈ ₉↕∑╕∆⁹↓─
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₈ ₉≤™℮─│∕─ ─ ╡ ╩ ⅝ↄ∆╢↓≤≢∆⁹↓─₈ כ♃◑◐꜠◄╩₉

≢│○Ɑ▪fiⱪ≤ ┌╣╢ IC ╩ ∫≡ ™╕∆⁹ ≡⇔≥fiⱪ▪כ♃◑│ ≢╟ↄ

↕╣≡™╢ LM386 ≤ ┌╣╢ IC ╩ ⇔╕⇔√⁹ │ ─╟℮⌐⌂∫≡™╕∆⁹

∆═≡ LM386 ─♦כ◦♃כ♩⌐ ∫≡™╢ ≥⅔╡⌂─≢▪fiⱪ─ ─ ⌐ │

№╕╡⅛⅛╡╕∑╪≢⇔√⁹  

╙ ⅜⅛⅛∫√─│╛│╡ ≢∆⁹♦◙▬fi│ ⅜ ⅝⌂Ᵽ♩ꜟủⱧꜞ

─ ⱨ≤⇔√ BSכ♅⸗╩♠♇ ╩⅛√≥∫√╙─╩ ⌐ ⇔⁸ ⌐│ ⇔ ⌐

─ ─ T ◦ꜗ♠⌂≥⌐ ⅛╣≡™╢꜡Ⱳ♇♩─ⱴ☻◖♇♩─♦◙▬fi╩ ↕∑≡

─ Ⱳ♦▫│ 2─כ♃◑⁸√╕⁹√⇔╕⅝∞√™ ─ ™ ⧵⁸╡⌂╠⅛♩כ◦◒ꜟ◖≥

─ ⌐│ ╒≥ ⇔√◖▬ꜟ√∟ ─ ╩╕≤╘√╙── ≢№╢ 

₈Ⱨ♇◒▪♇ⱪ₉≤○Ɑ▪fiⱪ⌂≥≢ ─כ♃◑╢╣↕ ⅜ ∫≡™╕∆⁹∕⇔≡

─כ♃◑ ∟ ⌐│ ╩ ⇔⁸ ╠⅛⌂♦◙▬fi╩ ↑╕⇔√⁹╕√⁸↓─ ∟

⌐│ ╩ ≢╢√╘⌐ L ╩ ═╕⇔√⁹↓─ L ─ │ ─

≢№╢ ⌐╛∫≡╙╠™╕⇔√⁹ ⌐│↓─ ∞↑≢⌂ↄ ⌐ ⇔√Ⱨ▪ⱡ

─ ╡─ ╩⇔≡╙╠™ ⇔™ ╩ ∆↓≤⅜≢⅝╢╟℮⌐⌂╡╕⇔√⁹↓─Ⱨ▪ⱡ

─ ╡─ ─√╘⌐⁸∟╞℮♫♇♩≤™℮ ╩ ⇔≡ ╩⇔╛∆™╟℮⌐

↑╕⇔√⁹  

 
  

  

 ≤─ │ ™™⁹כ⌡∆≢√∫⅛⇔ ∂≢ ⅜≢⅝√≤ ™╕∆⁹◄

╠⅛כ♃◑◐꜠ ⅜ √ │╛│╡ ╩◓fi♬כꜙ♅─כ♃◑⁸√╕⁹√⇔╕⇔
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∫≡ↄ╣√ ─ ⌐│ ⅛╠─ ╩ ⌐⁸⸗ⱡ≠ↄ╡─ ⇔↕

╩ ≤ ⌐ ≢⅝√─│ ╟╡╙ ⅛∫√≢∆⌡ №╡⅜≤℮   

 ─ ∏∫≤ כ♃◑◐꜠◄⁸≡∫№↑∞√™≡∫ │ ⌐ ─ ⅜

─ ⌐⌂∫√≤ ™╕∆⁹ │ ⅜כ♃◑∞╕ ↑⌂™─≢ ↑╢

╟℮⌐⌂╡√™≢∆⌡⁹  
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Hyper MK.2 custom 

 H2  

H1  

M3  

 ─  

כꜞכ♩☻  

│ ⁸ ≤ ╦╣√ │ ≢№∫√⁹ 

₈ ╣∆⅞≡ ⌠fi◗ wwwwwwwwwwww₉ 

Otubo₈∂╚№◒꜡כfi™∫┐™ ╣┌™™╪∞╟ │™  www₉ 

₈⌂⌠⁸ ╠⌂⅛∫√fi◗ wwwwwwww₉ 

Otubo₈∕╪∂╚≈ↄ╢⅛ ₉ 

↓℮⇔≡ ─ ⅜ ↕╣√─∞∫√ 

 

☻♥♇Ⱨfi◓⸗כ♃כ╩ ™▪ꜟⱵⱤ▬ⱪ ╩ꜟכ꜠─

⅛⇔ ─ X,Y,Z ╩ ↕∑ ╛ ╩ ↄ↓≤⅜≢⅝╢

≤™℮╙─≢∆⁹ │ Arduino ╩ ⇔≡™╕∆⁹ ↓↓

⅛╠ ↕╪⁸╟╤⇔ↄ⅔ ™⇔╕∆  

 

 

№╕╡ ↄ↓≤⌂™╪≢☻♥♇Ⱨfi◓⸗כ♃כ─

⅝╕∆⁹ 

↓─ ≢│ꜚ♬ⱳכꜝ ─☻♥♇Ⱨfi◓⸗כ♃כ

╩ ⇔≡™╕∆⁹↓╣⌐│ ─ ≤ GND─Ⱨfi⅜

№╡⁸1 ≤ ⁸ ≤ ⁸⁸⁸≤™℮ ≢

⌐ ╩ ∆≤ ⇔╕∆⁹ ⌐ ╩ ⅎ

╢♃▬Ⱶfi◓⌐ delay( )╩ ╣╢≤ │ ∟╕∆

⅜ ∆╢ │ ↄ⌂╡╕∆⁹ 

ꜚ♬ⱳכꜝ ⌐ ⌐│Ᵽ▬ⱳכꜝ ≤™℮☻♥♇Ⱨfi◓⸗כ⸗─╠∟↓⁸╡№⅜כ♃כ♃

│כ ─♩ꜟ◒⅜ ™╟℮≢∆⁹╕√⁸ │ ⌐│ꜚ♬ⱳכꜝ ─╒℮⅜ ∞

≤ ∂╕⇔√⁹Ᵽ▬ⱳכꜝ ─ ⌐≈™≡│₈ ⅔╩₉כꜝ♩ⱦ♇◒Ᵽכꜟ─ ╖ↄ∞

↕™⁹ 
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─ ⅛╠ ↄ≤↓╤╕≢ ⇔╗↓≤⅜≢⅝√⁹ 

─fi●ꜟכ꜠ ─ ≢ ∂ⱷfiⱣכ≢⇔√⅜↓∫∟╙ ⇔ↄ╛╣√╪≢╟⅛∫√≢

∆⁹√∞ ─ ⅛╠ ↕╪─ ╩ ↄ⇔≡⇔╕∫√─≢╙∫≤ ╩№

→⁸ ─ ╢↓≤╩ ╛⇔≡™⅝√™≢∆⁹ 

╙≤╙≤⇔╡≤╡≢ ⅜ ╕∫√↓─꜡Ⱳ♇♩≢∆⅜⁸ ⌂ↄ( ?) ⇔≡™╢

╟℮≢ ⇔╕⇔√⁹ ⌐ ⇔≡│ ™℮ⅎ⌐ ╩ ℮ ⌐⌂∫∟╚∫≡╕⇔√⁹

⅛↑≡↔╘╪⌂↕™⁹№≤ Mkи custom│╙℮ Mkл≢™™≤ ™╕∆⁹ 
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ⱪꜝ☻ ♅♇◒ ver.3 
spring edition 
 
 
 
 
 

№╠∆∂ 

Die Fußballmannschaft geht nach dem Spiel nach Hause. 
Wegen Erschöpfung werde ich leider mit  einem schwarz lackierten Luxusauto kollidieren. Für 
Miura, der alle Verantwortlichkeiten  für seine Junioren übernahm, 
Der Zustand der Siedlung, die der Herr des Autos, ein Gangstermitglied Tanioka verschenkte ...  
 

H2 Ẇ יּ⌠        ʺ  

 

№╠∆∂⌐ ™≡ ╢ ╡⁸ ≤ ─≥∟╠⌐╙ ╡ ⅎ ⌂ ꜡Ⱳ♇♩≢∆⁹╕

√⁸ ⌐ ╢ ─ ≢ ╕≢ ∆╢↓≤≢ ⁸ ─ ⁸◖☻♩─ ⁸

↕⌐ ∆╢ ─ ↕╩ ⇔⁸ ⇔√ ⅜ ⌐⌂╡╕⇔√⁹ ≤⅔ ⌐ ⅜

№╣┌ ⇔≡╦∟╚╦∟╚↕∑╢⅛╙⇔╣╕∑╪⁹ 

 

 

╩ ╢≤ ∫≡ ﬞ ∟╕⇔√⅜⁸ ⌐▪▬♦▪⅜ ™ ⅛┘╕∑╪⁹ 
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 ≡™≈⌐כ♃כ⸗

╩♃כ⸗Ⱳכ◘╖∂⌂⅔ ⇔╕⇔√⁹ ⇔√─│ TowerPro ─ SG92R≤

GWS ─ GWS Micro ≢∆⁹ │ g≢♩ꜟ◒ ≈╕╡ ⅛╠ cm─ ⌐≥╣ↄ╠™

─ ↕─╙─╩ ⅛∑╢⅛ ⅜ kg⁸↕╠⌐⅔ ⌂╪≤ 500 ≤™℮ ╠⇔™◖

☻Ɽ╩ ∫≡™╕∆⁹ ─ ꜡Ⱳ♇♩≢│Ɽ꞉כ ≢∆⅜⁸Jozühnwein │ ↕

⅜ 500g≤ iPad Air ↄ╠™⇔⅛⌂™√╘ ≢⅝╕⇔√⁹ │≥℮⇔≡╙Ɽ꞉כ⅜ ⌂

⌐─╖ ⇔╕⇔√⁹ 

 

∕─ ─ ⌐≈™≡ 

Ⱡ☺ ─ │ ≡ Dⱪꜞfi♃כ ≢∆⁹Ᵽꜝfi☻╩≤╢√╘⌐│≥℮⇔≡╙ ≈ ≈

─ ─ ↕⅜ ╘╠╣╕∆⁹╕√⁸ │ ≤™℮ ╙№∫√─≢ ╩ ∫√

╡│ ↄ⇔≡™╕∑╪⁹Ⱳ♠ ≢∆⅜╦╡≤ ⌐ ╡ ≢ ╤℮⅛≤╙ ∫≡™╕⇔

√⁹ 

 

Я˔ЄдрτνΜο 

Ђ˔ЩЯ˔Ќ˔Ϭ Arduino π ῈβϥτΚθμοʺ ρΰοψӊ τСр Υ Ϥσ

ΜάρπΰθʻάϦϬᵔὨβϥθϛτʺ ὮπЂ˔ЩЯ˔Ќ˔Ϭ ῈπΦϥЯЅв˔и

Ϭ† ΰϘΰθʻάϦϬ►ΞρЄзϯи πЂ˔Щ͎͌ᾤựΨϬ ῈπΦϥθϛʺρμο

Ϝ πβʻ 

Κρψ ωσΜᶑ Ϭ ┤ΰννκόκόϑϧΩϣϚ ΨιΪπ ΦϘβʻ 

 

ḇ  

┌ χ χД˔ЌϬϜρτʺ τОм˔ϯАФΰθкЩАЕτσμθρ◘ΜϘβʻ 

ΜϧΜϧρ ếτσϤϘΰθʻάϦϬϜρτ ӟ‭Ϝ Υ βϥρṃΰΜπβʻ 
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←╢←╢←╢╡╪  
    

 ─ ↕╪ 

 כꜞכ♩☻

─⸗ⱡ≤™∫√╠ ⅔┌№∟╚╪│₈ ↓∕⅜ ─ ─ ₉≤ ∫≡™√

╦⁹≢╙ ⌐│ ≡│╕╠⌂™╖√™⁹ 

≤ ⁹∕╣⌐ ╩ ⌐ ∆╣┌ 2000ϴ≢ ⅎ╢⁹∕─ │ ⅎ

╢∆═≡─ ╩ ⅛∑╢⁹Ν ≤─ ⅜ ─ ╖ ╦∑∞  

⅜ ⌐↕╠↕╣√≤⅝ ⌂ ─ │ 1 ⌐ 175╕≢ ∆╢⁹⇔⅛⇔

↕╣√ ⌂╠ 1 ⌐ 70 100 ∞⁹Ν∞⅜ ─ ⅜ ╦╢≤⅝⌐│∕╣╙ 0⌐⌂∫

≡™╢─↕⁹ 

│↓─♩ꜝ►ⱴⱪ꜠כ♩⅜ 490ⱷכ♩ꜟ─ 3.57ⱴ◓♫ⱶ ╩ ╘≡ↄ╣╢≤

∂≡™╢⁹ │└╢╕⌂™≤ ∂≡™╢⁹ ∫≡ↄ╣√ ╣╠╩ ∂≡™╢⁹ 

╙⅜ ∞≤™∫√⁹↓╣│ ↑∞≤™∫√⁹ ╙ ╙ ∞≤™╦

╣√Ν∞⅜ ∫√⁹ 

Tw ⌐ ⅜№╢⌂╠↓─Γ←╢←╢←╢╡╪ Δ─ ╠⇔↕⌐≈™≡ ∫≡№→╟

℮⁹ 10 ─ ⁹ ≢ ╕╣√ 11.00─Ɽ⁹300♠כ ─ ≢╙ ⌂

─ⱶכ♅╙≢⁹ ⅜ ∫≡⅔ↄ═⅝│₈ ⅜↓⌂∑╢⅛⁸↓⌂∑⌂™⅛⁹₉ ⅎ│

Γ↓⌂∑╢Δ 

GPS ⁸ ≢╕♩▬◘כ♄כ꜠⌐╣⧵fi⁸כ꜡♪ ⌂╙─⅜ ⅎ╣┌ ⅎ╢╒≥

∫√≤⅝─ ╖╙ ⅝™⁹∞⅜ ▬fi♅─♫▬ⱨ⌂╠ ⅜ ⅎ≡⇔╕℮ ╙⌂™⁹ 

 

 

Γ☻ⱴⱱ╛Ɽ♁◖fi⌂≥ web⅜ ╣╢ ⌂╠≥↓⅛╠≢╙ ⅛∑╢↓≤Γ╩◖fi☿ⱪ♩⌐

∫√ ─ ⱴ◦fi⁹◌ⱷꜝ⅜≈™≡⅔╡ ─ ╩ꜝ◓⅜№╢⅜ꜞ▪ꜟ♃▬ⱶ≢

╢↓≤⅜≢⅝╢⁹ 
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│↓─╟℮⌐⌂∫≡™╢⁹ꜝ☼Ɽ▬│ ╩ ↑ ╩כ♃כ⸗╡ ⅛∆√╘─ ╩ ∆

≤◌ⱷꜝ≢ ⇔√ ╢∆◓Ⱶfiכꜞ♩☻╩ ╩│√⇔≡™╢⁹

 

│ ─╟℮⌐⌂∫≡™╢⁹ 

⇔√  

▬Ɽכꜞⱬ☼ꜝה ⸗♦ꜟ Νⱴ▬◖fi ⁹ ≢ ™⁹ 

─כ♃כ⸗ta7291pΝה ╩ ℮√╘⌐№╢⁹ 

ꜘΝ♃Ⱶכ♃כ⸗ה ⁹כ♃כ⸗─ ⁹  

ה Νt a7291p╩ ℮√╘─  

ה Ν ⁹ ╩ ⌐⇔≡ↄ╣╢⁹ 

Ν♪כⱩ꜠♇♪Ⱳה ─ ta7291p╩ ℮√╘⌐ ↕╣≡™╢ ⁹ 

כ꜡□ⱷꜝΝⱣ♇ⱨ◌ה ─◌ⱷꜝ⁹ ╣╛∆™⅜►▼Ⱪ◌ⱷꜝ─ ≢ ⁹ 

 

 

wiringPi ΝGPIOⱧfi╩ ∆╢√╘─ꜝ▬Ⱪꜝꜞ 

socket.io Νꜞ▪ꜟ♃▬ⱶ⌂►▼Ⱪ▪ⱪꜞ╩ ╣╢╙─⁹↓╣╩ ◙►ꜝ⁸ⱩכⱣכ◘≡∫

─ ╩ ⅎ┌⁸ꜚכ◙כ─ ⇔≡™╢ OS╛Ⱪꜝ►◙⌐╟∫≡ ⌂ꜞ▪ꜟ♃▬ⱶWeb

⅜ ↕╣⁸ ™ ⅛╠ꜞ▪ꜟ♃▬ⱶ ╩ ⅎ╢≤™℮ ╣╙─⁹ 

 

 

 

 

 

 

ⱪ꜡◓ꜝⱶ 
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∞כ╕  ╦∫≡⌂™( ´ҵ  )⁹≤│ ∫≡╙ ∆│─ ∞↑∞⇔∆← ╦╢≢⇔╞

⁹ההה℮ ∞∫√─│ⱪ꜡◓ꜝⱶ⅛⌂⁹╡┐∫╛כ∟⌂╖⌐ │ ╘≡ ∫√

( ™≡⌂™)⁹ ≢ꜝ☼Ɽ▬⅜ ⇔⌂ↄ⌂∫√╡ ⱪꜞfi♃כ ⅎ⌂⅛∫√╡™╤™

╤№∫√↑≥ ─ ∞∫√⇔ ⇔⅛∫√⅛╠ ™│⌂™⅛⌂⁹∟⌂╖⌐( re 

╕№∕╤∕╤ ⅜ ↄ⌂╡∕℮∞⅛╠↓↓╠┼╪≢╛╘≡⅔↓℮⁹ 

≥℮∑ ⅝│ ≢ ↄ─≢Ν 

℮™≥™⌂╠⅛╦↑╦כꜞכ♩☻ ⁹↔╘╪⌂↕™ Ⱡ♃≢∆⁹ 

╦⅛∫√ Ν ⅛↑≡ↄ∞↕™⁹ ⌐ ┘╕⇔╞℮ 

( )  ♥ꜟⱵ♇♩  ☿fi◘כ ♅ꜛ♇◐( )  

ADS Tw  ♪כfi ◓꜠Ⱡכ꜡♪
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♥▫♇◦ꜙ  

 H1  

 ─  

כꜞכ♩☻  

11  Unno ⌐≡ N ≤⅛╦™™⅔↕╢↕╪≤─  

N ₈♥▫♇◦ꜙ 1 ⇔⅛ ⌂™─ ∞⌂ℓ₉ 

₈⌂ќ⅛ѡ⅜Ѣ╦ќ↕⁸1╪כ ⌐™∫┐™∞∑╢╟℮⌐⇔√╠™™╪∂╚⌂™≢∆

⅛ ₉ 

N ₈∑╛⌂₉ 

↓╣⅜─∟⌐ 250 ⌐ ╠╣√ њ●♅ ─ ╕╡─ ≢№╢ 

כ╟™⅜  

♥▫♇◦ꜙ⌐ ╩כ♃כ⸗540 4 ╡ ↑ ∆↓≤≢ ⌐ ⌐ ┘ ↕∑╢≤™℮╙

─≢∆⁹ │ 12V30A─╙─╩ ⇔≡™╕∆⁹ ⌐≥╪⌂ ⅛│Ⱡ♇♩≢ ═ↄ∞

↕™⁹ 

Twitter  

↓╣│ ╙ ╠⌠◒♁ ─│∏≢⇔√⁹⇔⅛⇔↓╣─ ╩ Twitter ⌐№→≡╖√

≤↓╤⁸52000rt ╕≢™⅝Ᵽ☼╡╕⇔√⁹╛∫√⌡⁹ 

∕─  

⅜ ↄ≤ ⇔♥▫♇◦ꜙ╩ ∑╢╛≈⌐ ⇔╕⇔√⁹↓╣│ ♥꜠─ ZIP≢ ↕╣

╕⇔√⁹ 

 

Ⱡ♇♩⌐ ∫≡╕∆⁹ ═≡ↄ∞↕™⁹Ᵽ☼∫≡ ⇔⅛∫√≢∆⁹ 
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Ɑ●◘☻ 
                         H2    

                         ─╖╪⌂ 

 כꜞכ♩☻

⁸╪כ└└₈ Ɑ●◘☻⁹ ↄ╟ ₉ 

∕─Ɑ●◘☻│ ─ ⌐╛∫≡⅝√⁹⌂╪⅛╟ↄ ⅛╠╪↑≥ ⌐◖fi♩꜡כꜝכ№╢⅛╠↓

╣ ⅎ┌ ⅛∑╢╪∂╚⌡ ╠╪↑≥⁹≤╡№ⅎ∏╛∫≡╖╢⅛⁹ 

 

 

─Ɑ●◘☻꜡Ⱳ♇♩≢∆⁹◖fi♩꜡כꜝכ≢ ⇔≡ ↕∑╢↓≤⅜≢⅝╕∆⁹ ⌐

≈⅝ ⅜ ≈№╡⁸∕╣╠╩ PIC ≤ ┌╣╢ IC ⌐≥─╟℮⌐ ⅛∆⅛╩ ╘≡ⱪ꜡◓ꜝⱶ╩ ⅝

╗↓≤⌐╟∫≡ ⇔≡™╕∆⁹╕√ ↄ ⌐ ╩ ⅛∆↓≤⅜≢⅝╕∆⁹ │ ═⌂™≢

∆⁹ ⇔≡ↄ∞↕™⁹  

 

 

│▬ⱷכ☺ https://www.amazon.co.jp/ ◦ꜙꜝ▬ⱥ-Ᵽꜘꜝ-Ɑ●◘☻-ⱨ▫◑ꜙ▪-

70522/dp/B01LIE34WC ╟╡  

 

◖fi♩꜡כꜝ│ ─╟℮⌐⌂∫≡™╕∆ │Ⱳ♃fi ⁹ 

⌐ ╗ 

⌐ ⅜╢ 

∆≤ ╩ ⌐ ↕∑╢ ┌√ↄ ╟℮⌐⌂╢⁹╙℮ 

∆≤ ┌√ↄ─╩╛╘╢⁹ 

⌐ ⅜╢ 
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⅜ ─ ≤™℮⌂⅛ │ ─╛╡√™╟℮⌐╛╡√™⌂⁸≤ ╩∆╢↓≤⌐⇔√

⅜⁸ ≢™╤™╤ ─╛╡√™↓≤⅜≢⅝ ™⅜⌂™ ⅜≢⅝√≤ ℮⁹Ɑ●◘☻⌂─⌐ ⅜

═⌂™─│ ⇔ ∞⅜⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Vcc  

Pic16f1938 

RA0- 7 RB0- 3      V ss 

ss 

 

◘ 

Ί 

Ⱳ 

⸗ 

Ί 

♃ 

Ί 

 

◖ 

fi 

♩ 

꜡ 

Ί 

ꜝ 

Ί 
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   мИἷкЩАЕ 

H2 ӻ יּ⌠  

M3   

ІЕ˔з˔ 

ΚϥϯЫЋрχᴀ τмИΥΜϘΰθʻζχмИψϕΤχмИρ ϓοῢΥ Ψʺᶍ Ϭ

ϘΠϥⱧΥ ϘδϭπΰθʻιΤϣ▫ σΨ ḮϬὢοϥϢΞτΰθχπβʾʾʾ 

   

͍νχ τḩ Ϭ 2ννΪʺЂ˔ЩЯ˔Ќ˔π Τβάρπ Ψ  τσμοΜϘβʻ 

₮֒τϘΥϥρΦψ χ χЂ˔ЩЯ˔Ќ˔Ϭᵕβάρπ ϬỚΫʺ Ⱳτ Ϭ Τ

βάρπ ΰγν χΰΦϬ Πϥ▫ τσμοΜϘβʻ 

ψωφρ DCЯ˔Ќ˔ʺϻϯʺжАϼϻϯϬ►μοΜϘβʻⱦϬ⌡μθϻϯϬᵕΰοж

АϼϻϯϬωφτᴃΰ ΪϥρϻϯχⱦϬ⌡μοΚϥ ΥᵕμοΦθρΦτжАϼϻϯρ

ԏμΤΤϣσΨσϤʺᴃΰ ΪοΜθ ΥσΨσϥάρπωφΥжАϼϻϯϬᴃΰ ΰʺ

ϬψαΨρΜΞ▫ ϙτΰοΜϘβʻ 

 

 

ḇ  

ӻ ʿπΦϥιΪ χмИτựΜ ΦϬβϥθϛʺ χЂ˔Щχ Τβ χ Ϭḹ

ϤϘΰθΥỚΥϥ Φτ ΰ ΥχάμοΰϘΜϘΰθʻ ρΰοψ ΰοΜϘβʻ 

ʿ πΰθʻs Ὠΰο︣ ΦσςΰοΜϘδϭˣ 
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 H2   

 ─   

  כꜞכ♩☻ 

 ⌐ ≈─ ⅜№∫√⁹ ─ ⌐ ⅎ≡⅝√ ─╖⅜ ╩ ↕╣╢√╘⌐

≤ ┌╣≡™√⁹  

₈ ∆←╢ ₉  

₈⌂╪∞⌡○♬♠◌ ₉  

₈ ₁│™≈╕≢↓╪⌂ ╩ ⇔⌂↑╣┌⌂╠⌂™─≢∆⅛ ╙ ⇔™ ⌐

ⅎ≡⅝√─⌐№╪╕╡∞ ₉  

₈∕╪⌂↑⇔⅛╠╪↓≤╩ ∫≡│™↑⌂™╟⁹ ≢╙ │ ╪≢™╢─∞⅛╠₉  

↓─ ⌐○♬♠◌│ ╢⇔⅛⌂⅛∫√⁹∕⇔≡ ╡─ ≢№╢ │ ╩ ╢─≢

№╢⁹  

ₐ─↓⁸╪כ₈℮ ₑ│ ⁸a ₑ│ ₉  

 ₐ ₑ≤ₐ ₑ│ ─ ╢ ─ ≢№╢⁹ │ ║⅝ ⌂─≢ ≢

≢⅝╢╙─⇔⅛ ↕⌂™─∞⁹  

  

  
│כꜞכ♩☻  ╘ ╖∆⅞≡ ≢╙╟ↄ╦⅛╠⌂™─≢ ⌐⇔⌂™≢ↄ∞↕™⁹

⌐ ⅝ ⅝⁸≤™℮⅛ ─⅜└≥∆⅞≡ ╡ ∕℮≤ ∫≡ ╩ ╡╕⇔√⁹ │

─ ≢⁸ ∕℮∞≤ ™⁸ ⌐ ⅎ⁸∕╣╙╛│╡ ≢√∞─ ⌐⌂╡

╕⇔√⁹  

  

  
 ↓╣│ ⅜⌐╦⅛ ≢↓℮ ⅎ≡ ∫√≤™℮↓≤╩ ™≡™╕∆─≢⁸ ₁ ╛

™ №╢≤ ™╕∆⁹↔ ↄ∞↕™⁹  

  

   

 PIC16F1938 ╩ ≥Ⱳכ◘≡⇔ ╩כ♃כ⸗ ⇔≡™╢∞↑⌂─≢ ⇔╕∆⁹

⅜ ⌐⌂╢ │⁸ ─ ╩כ♃כ⸗ Ⱳ≤ DCכ◘─ ⇔≡™╢ ≤ ∂⌂─≢∕∟

╠╩ ≡ↄ∞↕™⁹ ⅜ ∆╢╟╡ ⅛╡╛∆™≤ ™╕∆⁹↓─ ─╙─
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≤™ⅎ┌ ─∞√⁸⅜∆≢™╠←כ♃כ⸗ ↕™ DC ⸗כ♃כ⌂─≢ ≤ ╦╡╕∑

╪⁹  

  

 ─   

   

 ╕∏⁸ │ ─ ≢⇔√⁹≈╕╢≤↓╤ ─ ⌐ ─╟℮⌂╙─╩≈↑╢╛

≈≢∆⁹ √∞⇔⁸ │ ⌐ ⅜ ↄ⁸ כꜙꜞ◒☻─ ≤

⅝╩⇔≡ ↑√ ⅜ ∫≡™╕∆⁹ ≢│╦∏⅛⌐ ─ ≢ ╦╣╢─

╖≢∆⁹╕№⁸∕╪⌂ ─⌂™ ≢כ♃כ⸗ ╩ ∫≡╕≤╙⌐ ╗⅛≥℮⅛⅜

כꜙꜞ◒☻⁸≢─√∫∞ ⌐ ⅎ╕⇔√⁹∟⌂╖⌐ ╩ ╘√ │ ╩∕─╕╕  

≢│♃▬ꜘ ╦╡⌐ ⅎ┌™™⅛≤⅛ ∫≡√╠♩ꜟ◒⅜ ╡⌂⅛∫√⅛╠≢∆⁹  

 │ ╩≥℮∆╢─⅛≤™℮↓≤≢∆⁹ ⌂╠ ─ ╩ ⌐ ∆∞↑≢

כꜙꜞ◒☻⁸⅜∆≢─√⅝≢ ∞≤∕℮│™⅝╕∑╪⁹ ╩Ⱳכ◘ ⅎ┌

⌂─≢∆⅜⁸ ╩Ⱳכ◘ ℮↓≤ ⅜ ∞≤ ∂√─≢╛╘╕⇔√⁹  

כꜙꜞ◒☻⁸≢↓⧵  ╩ ∆↓≤⌐╟∫≡ ∆╢ⱳ♇♪ ⌐⇔╕⇔√⁹↓

╣⌂╠ ╙≢Ⱳכ◘─ ⌐≈⅛╠⌂™ ⅛╠ ≢ ≢™⌂≈╩כ♃כ⸗ ∆∞↑≢

∆⁹  

  

─   

 ⅜ ⇔⌂™─│⁸ ⌐│ ≤™℮╙─⅜ ™≡™≡⁸ ™≡╙ ⌐ ⌐ ╢⅛

╠≢∆⁹ ⅜ ↄ≤ ∞↑⅜ ╖⁸∕∟╠ ─ ⅜ ↄ⌂╢─≢ ⌐ ╤℮≤∆╢ ⅜

⅝╕∆⁹↓╣⅜ ≢∆⁹  

 ─ ≤ ─ ≤─

╩ⱷ♃☿fi♃≤™℮─≢∆⅜⁸↓╣⅜ ╟╡ ⌐№╢ │ ─ ⅝╩ ∆ ⌐

⅜ ⅝╕∆⁹ ⌐ ╟╡ ⌐№╢ ⌐│ ╩ ↑╢ ⌐ ⅝⁸ ⇔╕∆⁹  
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 ≈╕╡⁸ⱷ♃☿fi♃─ ╩ ↄ⇔⁸ ╩ →≡ⱷ♃☿fi♃≤ ─ ╩ ↄ∆╣┌

⇔≠╠™ ⌐⌂╢─≢∆⁹  

∟⌂╖⌐ │√∞─ ─ ⌐ ⱱ≢∆⁹ⱷ♃☿fi▪⁹√⇔╕≡↑≈╩כ♃כ⸗

♃≤ ─ ∂≤⅛∕℮™℮꜠ⱬꜟ≢∆⁹≥℮ ⅎ≡╙ ⇔╕∆⁹  

∕↓≢ │ ⌐∆╢↓≤⌐⇔╕⇔√⁹ ⌂ ╩Ⱳכ◘│≡⇔≥ ⌐≈⅛╠⌂™

⌐≈↑╢↓≤⅜≢⅝≡⁸⅛≈ⱷ♃☿fi♃≤ ─ ⅜ ↄ⁸ ⅜ ™⅛╠≢∆⁹  

 ⅛╠ √  ⅛╠ √   

  

 ↓╪⌂╙─╩ ∆╢ │ ⌐│⌂™─≢ 3D ⱪꜞfi♃כ≢ ╡╕∆⁹  

  

  
 ╙ ≢ ╡╕⇔√⁹ ─≤↓╤│ ─ ⅜≥╣∞↑▪ⱱ∞∫√⅛╩ ∆╢√

╘∞↑⌐ ─ ╩⇔╕⇔√⁹№≤⁸ ╩ ∫≡⅔⅝⌂⅜╠ ⇔≡

⌂™─≢∕─√╘⌐⁹↓╣≢ │ ⌂─≢ ─ ⅛⅜ ╩ ∫≡ↄ╣╢≤™™⌂№≤

™╕∆⁹ ╙∑∏∞╠∞╠ ∫≡™╕⇔√⅜⁸ ⅜ ⇔⅛∫√─≢™™≤ ™╕

∆⁹  
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  כꜞכ♩☻ה

 ₈ ⅛╦™™fi◗ wwwwwwww  

    ∑╛⁸ ╢⇔≡ ╡ ⌐⇔√╤ wwwwww₉  

 ₈™≈⅛╠ ⅜ ╢↕╣≡™⌂™≤ ⇔≡™√ ₉  

 ₈₉  

ה   

 ↓╪⌂⌐ ⌂ ⅜꜡Ⱳ♇♩─│∏⅜⌂™   

 

   

ה   

 ꜡Ⱳ♇♩⌐♄fi☻↕∑≡ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓∆╢⅔   

ה ⅝⌐≈™≡  

 ↓∟╠─꜡Ⱳ♇♩│fl▫☺ꜙ▪ꜟ ⌂─≢∕╙∕╙ ∆╢↓≤│ ⌐⇔

≡™╕∑╪⁹ ─ ™ ⅝╩↕∑╢√╘⌐ ⅛╠ ╢⇔≡ ─ ↕⁸ ⅝╩ ⇔≡™

╕∆⁹⌂⅔⁸ ꜡Ⱳ♇♩⌐ ⇔≡│ ⅜ ⇔√ΔJozühnweinΔ⅜↔↨™╕

∆─≢∕∟╠╙↔ ↕™⁹  

 │ ⅔╟∕ 20 ─ ╩≢⅝╢ ╡ ╠⅛⌐ ⅛⇔⁸⌂⅔⅛≈ ─ ╙

⌐ ╩fiꜛ◦כ⸗⌐╠↕⁸╢∆ ↕⌂ⱨ▫◑ꜙ▪⅛╠ ╖ ╗⁸≤⅛⌂╡ ≢ ↄ─
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⅜ ≢⇔√⁹∕↓≢⁸ │ ↄ─ ≢ ╦╣≡™╢ΔPICΔ⁸ΔArduinoΔ≢│

⌐ ╦⌂™─≢ꜟⱠ◘☻ה◄꜠◒♩꜡♬◒☻ ─ RX N ─ΔGR-SAKURAΔ╩ ⇔

╕⇔√⁹↓╣│☻Ɑ♇◒⁸ ≤╙⌐ΔArduinoΔ─ 2.5 ╒≥№╡╕∆⅜⁸↓╣╩ ⌐

╣≡⅛╠⅔╟∕ ⁸∕─ ╩ ⅛∆ ⅜⌂ↄ≡╛⅝╙⅝⇔√─≢∆⇔⅔∆⇔⁹  

 ⱪ꜡◓ꜝⱶ⌐ ⇔≡│ ╩♪כ⸗⁸⅜∆╕⇔ ≈ ⇔╕⇔√⁹ ≈ │ꜝ▬Ⱪ⸗כ

♪⁹≈╕╡⁸ ─ⱨ▫◑ꜙ▪╩ ⅛∆≤ꜞ▪ꜟ♃▬ⱶ≢꜡Ⱳ♇♩╙ ♪כ⸗℮™≥╢∆

≢∆⁹ ⌐꜡Ⱳ♇♩─ ⅜≢⅝╕∆⁹ ≈ │ ⁸ ≢▪ꜙ◑▫⁹ⱨ∆≢♪כ⸗

№╠⅛∂╘ ⇔√ ⅝╩ ╩◓ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi≥╣↓⁹∆≢♪כ⸗╢∆ ╖

╦∑╕∆⁹  

  │≥◓ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfiה

 ─ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓≤ ⌐ⱪ꜡☺▼◒♃כ≢ ╩ ╩∆╢─│

⅜ ℮⅛⁸≤™℮↓≤╩ ∫≡™╢ │№╕╡ ↄ⌂™≤ ™╕∆⁹  

 ⱪ꜡☺▼◒♃כ─ ╩ ⅜ ╢≤⁸ ⅜ ╠╣≡ ─ ⌐ ⅜ ╡╕∆⌡⁹⇔⅛⇔ⱪ

⌐כ♃◒▼☺꜡ ∆─≤ ∫≡Ⱨfi♩╙ ∫≡™⌂™⇔⁸ ─ ⌐ ∫≡ ╪≢⇔╕™╕

∆⁹ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓≤│↓℮ ∫√ ╖╛ ╩ ⇔≡ ╩ ⌐ ∆

╢ ≢∆⁹∕─√╘⁸ │ CG▪♬ⱷכ◦ꜛfi╩ ⇔≡⅛╠∕─ ╩ ⌐ ≤

⇔≡ ╡ ╡⁸ ─꜡Ⱳ♇♩⌐ ∆╢⁸≤™℮ ╩≤╡╕⇔√⁹  

 ⌐ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓≢│ ⅛⌂™╙─╩ ⌐ ╩ ⇔╕∆⅜⁸ │

꜡Ⱳ♇♩≤™℮ ↄ╙─╩ ≤∆╢─≢ │⅛⌂╡ ⅜ ↄ⌂∫≡™╕∆⁹  

⌐◓ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfiה ™╢▪♬ⱷכ◦ꜛfi⌐≈™≡ 

 ⱪ꜡☺▼◒◦ꜛfiⱴ♇Ⱨfi◓⌐ ™╢▪♬ⱷכ◦ꜛfi⌐≈™≡ ⇔√™≤ ™╕∆⁹ⱪ꜡☺

▼◒◦ꜛfiⱴ♇Ⱨfi◓─▪♬ⱷכ◦ꜛfi│ ⁸3dsmax≤™℮♁ⱨ♩╩ ™≡ ⇔╕⇔√⁹

3dsmax│ⱨꜞכ♁ⱨ♩⌂─≢ ≢╙ ╣╠╣╕∆ Mac│♄ⱷ≢∆⅜ ⁹↓─♁ⱨ♩─ ≢꜡

Ⱳ♇♩─⸗♦ꜟ⅜♅ꜗfi♅ꜗ◌ ∫≡™╢ ╩▪♬ⱷכ◦ꜛfi≤⇔≡ ⇔⁸∕─ ╩꜡Ⱳ

♇♩⌐ ∆ ∂≢∆⁹ 

⇔⅛⇔⁸ ⌐▪♬ⱷכ◦ꜛfi╩ ∆╢─│↓╪⌂⌐ ₁≢│№╡╕∑╪⁹꜡Ⱳ♇♩─ ⅝

╩◖ⱴ ╡≢ ⇔⌂↑╣┌⌂╠⌂™─≢∆⁹꜡Ⱳ♇♩│ⱥ♩ ⌂─≢⁸↓─ ─ ⌐│⁸ⱥ

♩ ─ ╖╩ ⇔╕∆⁹∕─ ╖│ ─╟℮⌂ ∂≢⁸₈Ⱳכfi₉≤ ┌╣╢

₈ ₉─ ≢∆⁹↓─₈Ⱳכfi₉─ ╛ ╩◖ⱴ↔≤⌐ ⇔⁸ⱳכ☼↕∑≡™⅝╕

∆⁹↓╣⅜≥╪⌂⌐ ⅛é⁹ 

⅜ ╣╕∆ Ⱳכfi∞↑⌐ ( ʆ  ⁹ההה(

─ꜟ♦⸗─♩♇Ⱳ꜡ה ╡  

 ₈⸗♦ꜟ₉≤│3D⸗♦ꜟ─↓≤≢∆⁹Ɽ♁◖fi ≢꜡Ⱳ♇♩─ⱨ▫◑ꜙ▪╩ ╢ ∂≢∆⁹

↓╣│ Inventor≤™℮♁ⱨ♩╩ ™╕⇔√⁹↓╣╙ ⌂╠ ≢∆⁹ ⌐ ╡ ╩

∆╢≤⁸╕∏⁸ ╩ ⇔╕∆⁹ ⌐⁸ ╩₈ ⇔ ⇔₉⇔╕∆⁹↓╣≢ ⌐⌂╡╕

∆⁹ │↓╣─ ╡ ⇔≢∆⁹№╕╡ ∆╢↓≤╙№╡╕∑╪⁹ 
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 ה

 

 3dsmax│ ╘≡ ∫√♁ⱨ♩∞∫√─≢⁸ ₁≤ ≢⇔√⅜⁸√╘⌐⌂∫√≤ ™╕∆⁹ 

 ╕∞ ╦∫≡⌂™─≢ ≤╙ ⅎ╕∑╪⅜⁸™™╙─⅜ ⅜∫√╠™™⌂≤ ™╕

∆⁹ 

 

 ─ ⌂ ╩┤╪∞╪⌐ ╡┌╘√ ⌐ →√™≢∆⁹ │ ™↑╣≥ ≢

∟╚╪≤ ↄ≤™™⌂⁹ 
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 כꜝ♩ⱦ♇◒Ᵽכꜟ─

 H2  

H1  

 ─  

Η☻♩כꜞכΗ 

─ ⁸ ─ ─ BTM⌐≡ 6 ─ ⅜ ╕╤℮≤⇔≡™√ 

₈↓╣╟╡ 6 ╩ ⇔╕∆₉ 

○Ɑ꜠₈כ♃כ ⌐ ◄Ⱡꜟ◑כ ₉ 

₈ ⁸ ⌐ ⅎ≡ ₉ 

○Ɑ꜠₈כ♃כ ≢ ≢ ⌐ ⇔╕⇔√₉ 

BTM  ⁸hohoho₉▬כ▼◦₈

Η ╖Η 

╩Ⱪכꜙ◐◒♇ⱦכꜟ ⌐ ─Ⱪכꜙ◐◒♇ⱦכꜟ⁹∆≢─╙℮™≥╢∑⅛ ╩☻♥♇

Ⱨfi◓⸗כ♃כ≢ ⇔ ⅝╕∆⁹ ─╒℮≢∆⅜ 3Dⱪꜞfi♃כ≢ ╠╣√╙─≤ ⱦⱤ

▬ⱪ≢ ⁸≥☻כ◔כ♃כ⸗⁹∆╕™≡╣╠ ⱦ ╩ 90°≢≈⌂→╢Ɽ⁸≥♠כ◦ꜗⱨ

♩≤ ─ Ɽכ♠╩ 3Dⱪꜞfi♃כ≢ ╡╕⇔√⁹↓╣╠╩ ╖ ╦∑╢↓≤⌐╟╡⁸

╩Ⱪכꜙ◐◒♇ⱦכꜟ ⌐ ℮ ─ ≤⌂╡╕∆⁹ 

כ♃כ⸗ ─╒℮│,Ᵽ▬ⱳכꜝ☻♥♇Ⱨfi◓⸗כ♃כ╩ Arduino ≢ ∆╢ ∂≢∆⁹ 

Ᵽ▬ⱳכꜝ☻♥♇Ⱨfi◓⸗כ♃כ│ꜚ♬ⱳכꜝ≤ ∫≡ ≢ ⇔╕∆⁹↓─

─≥╣⌐≥─ ⌐ ╩ ∆⅛≤™℮↓≤╩ ⅎ╢↓≤⌐╟╡ ↕∑╢↓≤⅜ ≢

│כ♃כ⸗─↓⁹∆ ≢─♩ꜟ◒⅜ ⅝™≤↕╣≡™╕∆⁹ 

 

Η Η 

⌂╪⅛ ∕℮⌂ ⌐⌂∫√─│™™ ∂≢⇔√⁹4 1 ⇔≡™⌂™─≢

─ ∫≡ fi◑ꜙ▬fi▬ꜙ◑╩כ♃כ⸗⌐≢╕ ╦∑√™≢∆⁹ 

כ♃כ⸗ ⅜ ∫≡⇔╕™ ⇔ ⌂™≢∆⁹ ↕∑╢√╘↓╣⅛╠╙ ₁

╡√™≢∆⁹ 
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ꜟfiꜟfiꜟfiⱣ(⅔──╪)  

 

כꜞכ♩☻  

 

2017 9 25 ⁸ 8 ⁹ 

⌐√╗╤∫≡™╢◗Ⱶ⌐╟∫≡⁸ │ ╪∞⁹ 

⅛╠ ™ⱨ□fi─ ╣─ ≡⅜ ╩ ⅝⌂⅜╠ ⇔≡ ⇔ ∑≡ↄ╢⁹ 

⅜כ╒∟  ╣╢  ∕↓≢╕∞ ╩ ∫≡™√ⱨ□fi│№─ ─ ─

⁸⅔──╪╩ ⌐ ┘Νⱨ□fi ╩ ⇔√⁹ 

⅔──╪│ ─ⱪ꜡∞⁹12 ─ ∫√ⱨ□fi╩ ╠∏ ↕∑╟  

↓╣│⁸ ╩╙℮ ╠∑╢√╘⌐⁸↓─ ╩ ⇔√ ─ⱥ♩≤⁸ ≈─ ─

Ν 

 

β1 ─ │ ∫≡⅝≡ ⇔™╦↑≢∆ 

β2 Ⱡ♃ ⅛╡╕∆⅛⌡? 

 

 

│™⁸⅔┤↨↑│↓╣ ⌐⇔≡ 

│⁸ ─ ╡ꜟfiⱣ≢∆⁹ ⇔╕∆⁹ ⌐ √∫√╠ ⇔≡ ⇔╕∆⁹

⌐ⱬכ☻⌐ ╡╕∆⁹∕⇔≡◗Ⱶ╩ ≡╕∆⁹ 

∕╪⌂ ⅜ ™≡™╕∆⁹ 

≤─ │ⱴ▬◒꜡☻▬♇♅╩ ⁸ ∆╢≤ 90 ⇔≡ ∫≡™ↄ ∂≢∆⁹ 

↓↓⌐≈™≡│⁸☻▬♇♅╩ ⇔≡⇔╕℮≤⁸ ⌐ ─ ⅛╠┬≈⅛∫√ ⁸

ↄ☻▬♇♅⅜ ∑⌂⅛∫√─≢⁸ ┘╩ √∑≡ ⅜≥─ ⅛╠ ⌐┬≈⅛∫≡╙

⇔∫⅛╡≤ ⇔≡ↄ╣╢╟℮⌐⇔≡™╕∆⁹ 

 

⌐ ⌐≈™≡⁹↓╣│☻ⱳfi☺╩ ↄ ╡⁸∕╣╩ 90 ∏≈∏╠⇔≡ ⁸∕╣╩

↕∑╢↓≤≢◗Ⱶ╩ ⅝ ╖╕∆⁹ 

☻ⱳfi☺│ 100 ≢⁸ ⅝ │ⱪכ꜡☻─╘√╗ 3Dⱪꜞfi♃כ≢─ ≢∆⁹ 

 

│ ╢ ⌐≈™≡⁹ 

↓↓⌐│ ╩ ⇔≡™╕∆⁹ 

╢═⅝ⱬכ☻─ ⅛ ⌐ LED╩ ⁸ ⌐☿fi◘כ╩ ∂ↄ ≈ ⁹ 

↓╣⌐╟╡⁸ⱬכ☻─ ⌐─╖ ↕╣╢╟℮⌐⌂∫≡™╕∆⁹ 

∟╞℮≥ ∞∫√╡⁸ ⌂╪⅛≤ ∂▬ⱷ⁹⌡∆≢☺כ 
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▬ⱷכ☺ ≢∆⁹ ─ LED⅛╠─ │ ─☿fi◘כ⌐ 

╡╕∆⅜⁸ ─ LED⅛╠─ │ ─☿fi◘כ⌐│ ╡╕∑╪⁹( ⇔™ ⌂╠)  

│ ≢⁸ ─☿fi◘⁸│⌐כ ⇔™ ∞≤ ─ LED⅛╠⇔⅛ ⅜ ╡╕∑╪⁹ 

↓╣≢⁸ ╩ ⇔╕∆⁹ 

 

⌐◗Ⱶ ≡⌐≈™≡⁹ 

↓╣│⌂╪─◌ꜝ◒ꜞ╙⌂ↄ⁸√∞ ∫√─╩☻▬♇♅≢ ╩Ⱳכ◘≢╣⧵⁸ ⅛⇔≡™

╢∞↑≢∆⁹ 

 

 

 

: ≤ ≢⇔√⁹ ╣√≤™℮⅛⌂╪≤™℮⅛Ν 

(4/8) ╕≢│ ∫≡™╕∑╪⅜⁸╙℮ ⇔≢∆⁹ 

≢│⅝∟╪≤ ↄ≤↓╤╩ ∑╠╣╢⅛≤Ν 

√∞⁸ ∫≡™≡≤≡╙ ⇔⅛∫√≢∆!  

 

: ╘≡─ ≢⁸ ╣⌂™↓≤╙№╡╕⇔√⅜⁸ ₁⌂↓≤╩ ╣≡ ⅛∫√≢

∆⁹ 

↕╪⌐│™╤™╤⌂↓≤╩ ⅎ≡™√∞⅝⁸№╡⅜≤℮↔↨™╕⇔√⁹ 
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  Mac ╟╡╙   ⱶכ◕fiכ꜠◒™∆╛™

  ⁸     

 ╩│∂╘≤⇔√ ─   

  

  

  

  כꜞכ♩☻ה

№╢ ⱶכ◕fiכ꜠◒⁸ ⌐ ⅜ ⇔√⁹ ⅛╠ ⇔⅛™⌂⅛∫√

⅜ ⇔√─≢№╢⁹№╢ ─ S ≤™℮ │ ⅝ ≤─┤╣№™╛ ─

⌐ ╦╣ ╩ ⇔√⁹╕√№╢ O ≤™℮ │Ᵽ♩꜡꞉⌐─╘╡↓╗№╕╡

╡─ ≤≤╙⌐ ⌐ ╡ ╕╣Γ ╩ ∆⌂Δ≤™℮ⱷ♇☿כ☺╩ ⇔≡

╩ ⇔√⁹≢│⁸ ∫√ ─ O │≥℮⌂─≢№╤℮ │╙≤╙≤╒⅛─ ╩

№≡⌐⇔ ⅛⌂ↄ≡╙™™≤ ™≡↓─ ⌐ ∫√√╘╛╢ ⅜⌂⅛∫√⁹  

↕≡⁸↓─ ╩ⱶכ◕fiכ꜠◒│ ⌐ ↕∑╠╣╢─∞╤℮⅛   

ה   

╩ⱶ≢∆⁹Ⱳ♃fiכ◕fiכ꜠◒─ ∆≤Ⱳ♃fi⅛╠ ╩ ─ꜟכ꜠⅛∆ ⌐ ∆

⅜fiכ꜠◒≢╕╢ ⅛╠ ┼≤ ⇔≡ ─ ╩ ⇔⁸╙℮ Ⱳ♃fi╩ ∆≤ ∂

─fiכ꜠◒≢ ─ ╩ ⁸ ─ ⅜ ⅜fiכ꜠◒╠√⇔ ╕≢ ⅜

⅜ⱶכ▪⁸╡ ∂≡∕↓⌐ ⅜№╣┌ ≢≤⌂כ♃ⱶ☿fiכ◕√∫™≥⁸╢╘ ⅛↑╢

≥ⱶכ◕fiכ꜠◒─ ∂ ⌐⌂∫≡™╕∆⁹  

  

ה ─fiכ꜠◒ ┼─   

─ ⌐Ⱳ♃fi╩ ─ꜟכ꜠≥∆ ╩fiכ꜠◒≢ ↑√ ─כ♃כ⸗⅜ ≢

⇔⁸ ∆╢ ⅜Ⱳ♃fi╩ ∆─╩╛╘√ ≢ ∆╢≤™℮ ╖≢ ≤

─ ╩ ∫≡⅔╡⁸Ⱳ♃fi╩ ⇔ ─ꜟכ꜠╙≡™≡↑ ╕≢ ⅜ ⇔√╠ ─

⌐≈™√☻▬♇♅⅜ ⌐╟∫≡ ↕╣╢↓≤≢∕╣╩ ⇔⁸ ⅜כ♃כ⸗⌐
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╕╢↓≤≢ ╠⅛ꜟכ꜠⅜ ╣≡⇔╕℮↓≤╩ ─fiכ꜠◒⁹∆╕™≢™ ⱶכ▪≥

─   

─ ─ ⅜ ⅜fiכ꜠◒⁸╠√∫╦ ≢ ╕≢ כ꜠◒─↓⁹∆╕⅝™≡┘

fi─ │⁸ ↕─ ⌂╢▪ꜟⱵⱤ▬ⱪ╩ ╖ ╦∑≡ ┘ ╖∆╢╟℮⌐⇔√╙── ⌐

─ⱶכ▪ ╩ ╡ ─fiכ꜠◒⁸↑ ─ ≤ →√╙── ⌐ ╩ כ⸗╩╣⧵⁸⇔

⌐כ♃ ↑√ ╩ ⇔≡ ∫ ╢↓≤≢ ∫≡™╕∆⁹ ╕≢ כ⸗Ⱳכ◘╠√⇔

─כ♃ ≢ ⅜ⱶכ▪√™≡™ ∂⁸∕─ ⌐№∫√╙─╩ ⅜fiכ꜠◒≢╪ ─ ╕

≢ ╪≢ↄ╣╢≤™℮ ≤⌂∫≡™╕∆⁹  

ה   

ⱷfiⱣכ⅜ ╦⌂™↓≤⅜ ↄ ─ ⅜≤≡╙ ∫≡⇔╕™╕⇔√⅜⁸◑ꜞ◑ꜞ⌂⅜

╠╙ ↕∑╢↓≤⅜≢⅝╟⅛∫√≢∆⁹  
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H2 ӻ יּ⌠                             

H1 ῪΊ 

M3 ṁ    

Ẹ   χᵧήϘ  

STORY  

│♥☻♩ ⌂≥╕╢≢⇔≡™⌂⅛∫√⅜⁸ ⅛╠⌂ↄ≡╙≥℮∑ │ ─ ╙

⇔⌂™≤™℮ ⌂ ∟≢™√⁹ ⌐⌂∫≡⇔╕∫√⁹ ╕≢│ ─ ╙

™∞™≡│™⌂⅛∫√⅜⁸ ⌐⌂∫≡⌂⌐╙⇔⌂⅛∫√ ⌐ ⇔≡™√⁹ ╕

≢─ │ ╡ ⅛╠Ᵽ☻≢ ↑╢≤ ™≡™√⅜≥↓─Ᵽ☻⅛⌂╪≡ │ ↄ ╠⌂⅛∫

√⁹ ⌐ ↄ≤⁸ ⌐™⅛⌐╙ ╩ ↑⌐ √≤™℮ ╩ ⇔ ⇔≡™╢ ⅜™√

√╘⁸∕─ √∟⌐≈™≡™↑┌ ∞╤℮≤ ™ ™≡™⅝⁸ Ᵽ☻⌐ ⇔√⁹ 

⅜⁸ √∟ ⌐│∞╣ ≤ ∫≡™╢ │™∏⁸≤≡╙ ⌂ ─Ᵽ☻∞∫√⁹∕╣╙

∕─│∏⁸↓─Ᵽ☻│ ⌐ ∆╢ ∞∫√─≢∆⁹  

  

  

 

 

 

 

 

 

╕≢│ ⇔≡™╕∑╪⅜⁸ ↓╪⌂ ≢∆⁹  
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ה   

 ↓↓≢│◖fi♩꜡כꜝכ≢ ⅛∆꜡Ⱳ♇♩⌐≈™≡ ⅛∑≡╙╠™╕∆⁹  

1  ⅛⇔   

⌐№╢Ⱳ♃fi│ ─ ┼─ ⁸ ─☺ꜛ▬☻♥▫♇◒│ ─ ─

≢∆⁹☺ꜛ▬☻♥▫♇◒─ כ◙כ꜠≢♅♇▬☻─ ≢∆⁹  

 

≥─╟℮⌐ ↄ⅛│₈2 ⅝ ₉┼ go ≤ ∫≡╙∆← ≢∆⅜ ⁹  

  

2  ⅝   

╕∏│ ─ ⅝ ⅛╠⁹╕№ ─ ─ ╡⁸☺ꜛ▬

☻♥▫♇◒╩ ⌐ ∑┌ │ ⌐ ⅝⁸ ⌐ ∑┌ │

⌐ ⅝╕∆⁹ ⅝╩ ↕∑≡™╢─≢⁸ ⌐ ↄ╒≥⌐

│ ⅝ↄ ↄ╟℮⌐⌂╡╕∆⁹  

⌐ ─ ⅝ ≢∆⁹↓─꜡Ⱳ♇♩│ ╩ ↕

∑╢↓≤│ ╕∑╪⅜⁸ ╩ ⅛∆↓≤≢ ─

─ ╩ ™╕∆⁹◖fi♩꜡כꜝכ ─Ⱳ♃fi⅜ ↕╣

╢≤⁸ ≤ ⌐⌂╢╟℮⌐ 4 ≈─ ⅜ ⅝╕∆⁹

⌐ ─ ⅜כ♃כ⸗╢№⌐ ∫≡ ⅝╕∆⁹  

  

  

  ⱪ꜡◓ꜝⱶה

⌐│♩꞉▬ꜝ▬♩╩ ∫≡™╕∆⁹arduino ─ⱪ꜡◓ꜝⱵfi◓≢│⁸ ≤ ─ ─ 

servo motor ╩ ⌐ ⅛∆√╘⌐⁸servo motor ╩ ∏≈ ⅛⇔≡ ╩⇔╕⇔√⁹  

╕√⁸ ─ⱪ꜡◓ꜝⱵfi◓≢│⁸▪♫꜡◓☺ꜛ▬☻♥▫♇◒─ ⅜ ≤ ╣≡™╢

⌐╟∫≡ ↄ ╩ ╘╕⇔√⁹PIC ≤♩꞉▬ꜝ▬♩≢ DC motor ─ ╢ ⅝╩ ⇔

╕⇔√⁹  

  

  

ה   

│™⁸ ╦╡╕⇔≡↓↓⅛╠│ ⅜ ⇔╕∆⁹  

↔≤⌐ ↑≡™⅝╕∆╟⁹  
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͍ʺ │↨∫ↄ╡™℮≤ ╩ ╖ ∫≡ ╩ ╛∆╟℮⌐⇔≡™╕∆⁹

─ ⱪ꜠כ◙כ꜠⁸│כꜘכ╩ ∆╢↓≤≢ ⌐ ⅝⌂ ╩ ⅎ╕∆⁹  

∕⇔≡ ╩ ╖ ╢√╘⌐ ⇔√─⅜⁸CDS ☿ꜟ≤™℮ ≢∆⁹↓─ │

─ ╢↕⌐╟∫≡ ⅜ ∆╢√╘⁸↓╣⌐ ╩ ⇔≡╛╢↓≤≢ ─ ╙

╗↓≤⅜ ╕∆⁹↓─ ─ ╩ AD ≤™℮ⱴ▬◖fi─ ⌐╟∫≡♦☺♃ꜟ

┼≤ ⅎ ╖ ╡ ⇔≡™╢─≢∆⁹ѝ  AD ─▬ⱷכ☺  

 ∂≈

│ ╙ │ ∂╟℮⌂╙─╩ ∫≡™√─≢∆⅜⁸∕─ ⌐│ ─ ╛ ─

≢╙ ⇔≡⇔╕℮╒≥─╙─≢ │ ╕∑╪≢⇔√⁹ │◦☻♥ⱶ⌐ ╩ ⅎ╝

∫ↄ╡≤⇔√ ╩ ↄ↓≤⅜ ╢╟℮⌐⌂∫√√╘ ╙ⱨꜟ ≢⅝╢Ν

╟℮⌂╙─⌐⌂∫√╪∂╚⌂™≢∆⅛⌡⁹  

  

͎ʺ   

DC ⸗⁹∆╕⇔╢←╢←⅜כ♃כ  

  

͏ʺ ∫√ ╩ AD ≢ ╖ ∫√ ⁸ⱴ▬◖fi⅛╠ ╩ ⇔≡ 4 ≤

™℮ IC ⌐ ⅎ ╩ ⇔≡™╕∆⁹↓─ IC ⌐│ ₁⌂ ⅜№╡⁸ ─ ☿◓ⱷ

fi♩≤™℮ LED ╩ ⇔√ ╩ ↕∑╢ ─ ╙ ⇔≡™╕∆⁹  

  

͐ʺ ♃▬ⱴכ   

LS ≤ NE555 ≤™℮ ─ ╩ ⌐ ∆╢ IC ╩ ⇔≡ ∫≡™╕∆⁹  

  

  

  

  
  

≤ ⅜ ╦∫√⌂≤ ∫√ ≢ ─ ⌐◦ⱨ♩⇔ ╘≡⇔╕™⁸ ─ ╩

≤ ⌐ →≡⇔╕™╕⇔√⁹╕№≢╙ ─ ⌐ ⇔≡╛╣╢∞↑─↓≤│╛∫√

≤ ™╕∆⁹ ⌐⁸₈ ─ ⌐│ ₁⌂ ─ ╩ ™√™ ₉≤ ∫≡™√─

≢ ≢⅝≡ ⇔™≢∆⌡⁹ ⇔⅛∫√≢∆⁹  
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│⁸ⱪ꜡◓ꜝⱵfi◓│№╕╡∑∏⁸ ≥∟╠⅛≤ ⅎ┌ ╩╛∫≡⅝╕⇔

√⁹≤│™ⅎ ↄ─ ─כ♃כ⸗│─√↑⅛╩ ─ ⌂≥∞∫√─≢⁸Ɽ♁◖fi≤

─ ≤⌐╠╘∫↓⇔≡™╕⇔√⁹ ⁸ ↄ─ ⌐≈™≡─ ╙ √⌐ ╢↓≤╙≢

⅝⁸ ─√╘⌐╙⌂╢ ≢⇔√⁹  

  

  

≢│♩꞉▬ꜝ▬♩≤ arduino ╩ ∫≡ ꜡Ⱳ♇♩╩ ∫≡™╕⇔√⅜⁸ ─℮∟│

≥∟╠╙ ∫√↓≤⅜⌂ↄ⁸√ↄ↕╪─ ⅛╠ ╩ ╦╡⁸ ≢™╤™╤⌂↓≤╩

┬↓≤⅜≢⅝╕⇔√⁹╕√⁸♩꞉▬ꜝ▬♩│└≤≈ ─ ╩⇔ ╣√⅛∫√∞↑≢╕

∫√ↄ℮↔⅛⌂⅛∫√─≢⁸ ╒≥ ╪≢⇔╕™╕⇔√⅜⁸ ─ ─⅔⅛→≢⁸

⌐ ∆╢↓≤⅜≢⅝╕⇔√⁹ ≢ ⅛™↓≤─ ↕╩ ╢↓≤⅜≢⅝ ─№╢╙─

≢⇔√⁹  
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SUPERⱪ♬◖fi M@STER 
                   H1   

 M3   

 כꜞכ♩☻ה

╢═⅝ ╩ ←═ↄ⁸ ™ⱢꜞⱠ☼Ⱶ│ ≥כ◌♇◘ ╩ ™Ᵽ▬○Ɫ◙כ

♪╩ ↔℮≤⇔≡™√⁹ 

─ꜝכ꜡♩fi◖ה  

 ◖fi♩꜡כ◕│ꜝכⱶ≤ ⇔≡ ↄ╟℮⌐⇔≡™╕∆⁹◕כⱶ─◌כ♁ꜟ⌐ ╦∑≡⁸ 

◖fi♩꜡כꜝ─ ⌐≈™≡™╢ ⅜ ⅝╕∆⁹ ─ ≢Ⱳכ◘╢№≡↑≈⌐ ⅛⇔≡™╕

∆⁹arduino ╩Ⱳכ◘≢ ⅛∆ⱪ꜡◓ꜝⱵfi◓≤ ╡ ↑√Ⱳ♃fi≢◕כⱶ╩ ⅛∑╢╟℮

⌐∆╢ⱪ꜡◓ꜝⱶ╩ ⅝╕⇔√⁹ 

 ⱶ─ⱪ꜡◓ꜝⱶכ◕ה

 ⅜ ⇔™─≢ ╡⌐ↄ⅛∫√╠ ╡╕∆⅜⁸ ⌐⁸ ↄ ⇔╕∆⁹ 

⇔√─│ DXꜝ ▬Ⱪꜝꜞ≤ vlsualstudio ≢∆⁹╕№ ⌐ ⌂ⱪ꜡◓ꜝⱶ≢⁸ ↄ═

⅝↓≤│ √╡ ⁸ ─ ⅝↕ ╖ ╖∞↑≢∆⁹ │ DXꜝ ▬Ⱪꜝꜞ─ ⌂

∞↑≢ ╣╕∆⁹ ◘▬☼╩ GetGraphSize≢ ⇔⁸№╠⅛∂╘ √╡ ╩≈↑≡

⅔™√ ≤ ⌂∫√≤⅝∕╣∙╣─ ⌐╟╡ ℮ ╩ ↕∑╕∆⁹ 

ↄ↓≤╙⌂™─≢ ◐ꜗꜝ─ ≢╙⇔╕∆⁹ 

♂fiⱦ 

™╦╝╢ ◐ꜗꜝ⁹ ⌐╦™≡⅝≡ ⌐ ≡╢⁹ 

☻◔ꜟ♩fi 

  ↓™≈╙ ⁹ ⌐╦™≡ↄ╢⅜ ↄ ⅜ ™⁹ 

 ♂fiⱦ  

  Ⱳ☻ ⁹ ⌂ ≢ ≈↓≤│≢⅝⌂™≤ ╦╣╢⁹♦Ᵽ♇◓ ∞∫

√⁹ 

 ⱨꜝfi◔fi◦ꜙ♃▬fi 

  √╕⌐⇔⅛ ≡↓⌂™⁹ ─Ⱳ☻∞⅜♂fiⱦ ─╒℮⅜ ⇔™⁹ Ⱶ☻∫√⁹

♂fiⱦ ╕∂≢ shadowverse⇔≡╢⁹ 
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