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7,MICRÖ́SD CARD ...................................................................................................................................... 9 

8,CPT+UL+1̈́&Converter'  ............................................................................................................................. 10 

9,Switching Power Supply ........................................................................................................................... 11 

¹ þþęŔ̈́1 .................................................................................................................................................... 12 

ŀ³×₣ď¼¹ şőĂ̂΅&Block Diagrams'  ................................................................................................................ 13 

Flowchart΅̂ ďİþśḑ̌ď×̃ Ă̧Ŀ̆İěŔĂ̧² İą̂ ďČ̆ śďđĎŖ́ĂĎýŃ×ĞĎýĘ....................................................................................... 14 



ค 
 

ŀ³ ×̂ ďİÝśďĿ×Ę×̧ ď× ................................................................................................................................ 15 

ćĎđÝĹŀşąĂĹ² ˆİð╣ .................................................................................................................................... 16 

˜Ďŕ×ýĂ×̂ ďİÝśďĿ×Ę×̧ ď× ............................................................................................................................ 17 

.............................................................................................................................................................. 18 

¹ þþęŔ̈́2 .................................................................................................................................................... 19 

ýďİḑ̌¹Ď×þĚ̂³ ş ..................................................................................................................................... 19 

ć¸˝İ C̈́ircuit .......................................................................................................................................... 20 

¹ þþęŔ 5 ..................................................................................................................................................... 21 

đİĹ² ³ şˆďİþÝşĂ̧ŀşą̃ ╠ĂĿđ×Ăŀ×ą ........................................................................................................... 21 

Ă╠ḑ̌ĂĘ̧ ..................................................................................................................................................... 22 

 

 

 

 

 

 



ก 
 

¯Ďć˜╠ĂŃ̆İ¸¸ď× 
³ ĺ╠̋ĎÝþśď 

×İ˝,−×̂ Şč Ģ̆̈́˘ş¾╥̂  ¯Ďć̄ ×╠ď̂şĹ╟Ğ      

×İ˝,̂ ĘýýĘ¼̧č╣̈́ČİęþĂ̧  İĂ̧¯Ďć̄ ×╠ď̂şĹ╟Ğ 

×İ˝,₣ĎþİćĹÐĘ̈́đĹćąĿđ× 

×İ˝,İðˆİ ¹̈́ Ḑ̌Ŀ̂ĘÝşď₣ 

×İ˝,̌ ×ď−Ę² Ŀ̈́İěĂ̧¼İĞ 

×İ˝,̌ ğḐ̌̂ĺİ đ̈́ĺŠ×╟ćĞ 

˘İĺþęŔ² İĚ̂čď 

×,ý,đĹ̌Ę×̈́ĞĹ̃Čİę 

İ,þ,̌ ĎğćĎÐ×╣̈́₣ĺ╟ŀ˝╠̧ 

¼,̋ ,Ă,¼Ę₣Ď̈̂́̌ ¸ŀˆ╠ć 

 

 

 

 

 

 

 



ข 
 

บทคัดย่อ 
Ŀ×ěŔĂ̧˝ď̂² ╥̋̋Ĺ¹Ď×þḑ̌Ńİ¸Ŀİęğ×ĂĘĿşő̂þİĂ×Ę̂đ╣² İąđ¹ ²╥Š¯ď̂ďİ˜ĂĂ×ĹŠďýŇ²Ŀ²╚ď×̂ ć̄ęÝþęŔ

ş╟ď̌╠ďŀşąŇĞ╟Ğę̆ćďĞýİ¸ý╟ĂĿćşďŀşąğḐ̌þśďń̄ ╠Ŀ̂ĘÝ̂ďİĿİęğ×̂ ďİđĂ×þęŔŇĞ╟ý╟ĂĿ×ěŔĂ̧Ŀ¼İďąý╠Ă̧˜ĂĂ×ĹŠďý
˘İĺ³ĺ╠đĂ×Ň²Ŀ²╚ď×̂ ć̄ęÝĂğĺ╟þĹ̂̆ İĎŗ́ 

ÝḐ̌×Ďŕ×̋ Ȩ̌ŇÝ╠Ğę̂ďİ˘ĘÝ̆╠×đĘŖ́² İąÝĘčž╣n̈́Ŀ̆İěŔĂ̧² İą̂ ďČ̆śďđĎŖ́ĂĎýŃ×ĞĎýĘ₧̈́þęŔ̌╟ćğĂśď×ćğ̆ ćďĞ
đąÝć̂ ń×̂ ďİĿ²╚ď×̂ ć̄ęÝ̃Ěŕ×Ŀ¼ěŔĂń̄╠đąÝćÝý╟Ă̂ďİĿİęğ×̂ ďİđĂ×ŇĞ╟İ¹ ˆć×ĿćşďĿİęğ×ŀşąĞę̂ďİ² İą̂ ďČ
ýďĞĿćşďĂğ╟ḑ̌ŀĞ╟×ğśď 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 



ค 
 

ˆĘýýĘ̂İİĞ² İą̂ ďČ 
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¹ þþęŔ̈́1 
¹ þ×śď 

1̈́,þęŔĞďŀşą̆ ćďĞđśď̆ĎŠ  ̈́
ýďĞþęŔ̈́İİ,Ăş,̂ ć̂ ,Ăş,þİ,̈́ĞęćĎýÞĹ² İąđ̧ ˘╣ń̄ ╠×Ď̂Ŀİęğ×̋ ╟ď̈́¼İİ˘ ¼̈́Č,̈́ Ŀ̄ş╟ď̈́ğğ,Ăş,̈́ ŀşąŇ¾¾╛ď̈̌́ Ďŕ×²╗þęŔ̈́2 

˝ĎÝþśďŃ̆İ¸¸ď×đĘŖ́² İąÝĘčž╣̈́² İą̋ śď² ╗̂ďİČĚ̂čď̈́2560̈́ˆşĹ╟Ğ̃Ă̧ĿİďĞęŀ×ćþḑ̌þęŔ̋ą̋ ĎÝþśďĿ̆İěŔĂ̧² İą̂ ďČ̆śďđĎŖ́
ĂĎýŃ×ĞĎýĘ̃Ěŕ×ĞďĿ¼ěŔĂń̌╠² İą̂ ďČ̆śďđĎŖ́¼Ď̂² İą̋ śď̌ĎŔćŃĢ̆ Ŀ̈́×ěŔĂ̧˝ď̂ˆďİþęŔý╠Ă̧ĞďĿ²╚ď×̂ ć̄ęÝ² İą̂ ďČ̆śďđĎŖ́̈́¼Ď̂² İą̋ śď
ˇĎŔćŃĢ̆×Ďŕ×ĿđęğĿćşď̈́ğ̂ ýĎćĂğ╟ḑ̌Ŀ̌╟×̈́ˆďİþęŔý╠Ă̧˜ĂĂ×ĹŠďý̆ Ĺð˘İĺĞďĿ²╚ď¼Ď̂² İą̋ śď̌ĎŔćŃĢ̆ý╠Ă̧ĿđęğĿćşď̈́ń×̂ ďİĿİęğ×̈́
ŀşąń̌╠ĿćşďŇĞ╟ýİ¸ýďĞþęŔþḑ̌Ńİ¸Ŀİęğ×̂ śď̄×Ý̈́ŁĚŖ́̂ďİþęŔý╠Ă̧ĞďĿ²╚ď¼Ď̂² İą̋ śď̌ĎŔćŃĢ̆ŀ¹ ¹ĿÝĘĞĞĎ̂Ŀ̂ĘÝ̈̆́ ćďĞ³ĘÝ¼şďÝ
Ăğĺ╟¹╟Ăğ̆ İĎŗ́ Ŀ̈́¼İďąń̌╠Ŀćşď̆╟Ă×̃ ╠ḑ̌ŇĞ╟̌ĎÝĿ̋×ń×̂ ďİ¼Ď̂ŀý╟ş╟ą̌ ĎŔćŃĢ̆ Ğ̈́Ď̂þśďń̄ ╠̈́Ŀ̂ĘÝ̂ďİĿ̃╠ďĿİęğ×̌ ╠ď̈́ŀşąŇĞ╟ýİ¸ýďĞ
ĿćşďþęŔŃİ¸Ŀİęğ×̂ śď̄×ÝŇć╠̂̈́ďİþęŔĿİďþśďĿ̆İěŔĂ̧² İą̂ ďČ̆śďđĎŖ́ĂĎýŃ×ĞĎýĘ×ęŕ̃Ěŕ×ĞďĿ¼ěŔĂ̆ćďĞđąÝć̂ đ¹ďğ̈́ýİ¸ý╟ĂĿćşďĞď̂
˜Ěŕ×ŀşąþęŔđśď̆ĎŠ Ŀ̈́İď¼ğďĞ̋ą¼ĎÐ×ďŃÝğþśďń̄ ╠Ŀ̆İěŔĂ̧×ęŕĞęİď̆ďÞĺ̂ ¼̈́İ╠ĂĞ̂Ď¹ ˜×ďÝþęŔĿşő̂ş¸đąÝć̂ ý╟Ă̂ďİń̌ ╠̧ď×ń×
ş̄ďğİĺ² ŀ¹ ¹ ý̈́ĘÝýĎŗ́¸╟ďğ̈́ń̌╠ŇÝ╠̋İĘ̧ŀşą̃ ďğŇÝ╠Ŀ¼ěŔĂĿ²╧×³şˆśďŇİý╟Ă̂Ă̧þĎ¼ĿİěĂ̈́ 

2,ćĎýÞĹ² İąđ̧ ˘╣̃Ă̧ˆďİþśďŃ̆İ¸¸ď×̈́  
/ ' đ̈́İ╠ḑ̌Ŀ̆İěŔĂ̧² İą̂ ďČ̆śďđĎŖ́ĂĎýŃ×ĞĎýĘĿ¼ěŔĂşÝ³şˆİąþ¹ ý╟Ă̂ďİĿİęğ×ń×̂ ďİ˜ĂĂ×ĹŠďý̆ İĺĞďĿ²╚ď×̂ ć̄ęÝ 

0' Ŀ̈́¼ěŔĂ̆ćďĞĿþęŔģ̆ ýİ¸˜Ă̧Ŀćşďń×̂ ďİĿ²╚ď×̂ ć̄ęÝ 

1' ¼̈́ĎÐ×ďĞď̋ď̂Ń̆İ¸¸ď×̈́² ╗̈́4/ Ŀ̈́¼ěŔĂşÝ̃×ďÝ̃Ă̧Ŀ̆İěŔĂ̧ŀşą̂ ďİń̌ ╠̧ď×̆ ĂĞ¼ĘćĿýĂİ╣̆ćďĞğĹ╟̧ğď̂ˆć╟ď̂ďİń̌ ╠̈́ 

ŀ¹ ¹ ΅Microcontroller 

3,đĞĞĹýĘžď× 
Ŀ̆İěŔĂ̧² İą̂ ďČ̆śďđĎŖ́ĂĎýŃ×ĞĎýĘđďĞďİÞń̌ ╠̧ď×ŇÝ╠̋İĘ̧ýďĞćĎýÞĹ² İąđ̧ ˘╣̈̈́́̈́΅̈́  
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4,̈́ ˜Ă¹ Ŀ̃ý̃ Ă̧Ń̆İ¸¸ď×̈́  
/ ,Ŀ̆İěŔĂ̧² İą̂ ďČ̋ąý╠Ă̧þśď̂ďİ S̈́tandbÿ́ŃÝğń̌╠Ň¾Ŀşęŕģ̆ ýşĂÝ̈̄́ ď̂Ň¾ÝĎ¹ŇĞ╟đďĞďİÞń̌ ╠̧ď×ŇÝ╠ 

0,Ŀ̆İěŔĂ̧² İą̂ ďČ×ęŕđďĞďİÞń̌ ╠̂Ď¹đÞď×þęŔ̈́þęŔý╠Ă̧²ŽĘ¹ĎýĘýďĞ̈́İąĿ¹ ęğ¹ ² İą̋ śďćĎ×̈́Ŀ̌╟×̈́İİ,þ¯ďİ Ą̈́ 

1,İąğąĿćşďń×̂ ďİþśďŃ̆İ¸¸ď×ýĎŗ́ŀý╟ćĎ×þęŔ̈́̈́/ Ğ̈́ę×ď̆Ğ̈́0342̈́+̈́04̈́Ğę×ď̆Ğ̈́0342 

3,Ŀ̆İěŔĂ̧² İą̂ ďČ̆śďđĎŖ́đďĞďİÞŀˆ╠Ň̃Ŀćşď² İą̂ ďČŇÝ╠̈́ŀý╟ý╠Ă̧ń̌ ╠̆ĂĞ¼ĘćĿýĂİ╣ń×̂ ďİŀˆ╠Ň̃ŀşąý╠Ă̧Ğę̆ćďĞİĺ╠ŀşą̆ ćďĞ
Ŀ̃╠ďń̋ˆďİń̌ ╠̧ď×ń×đ╟ć×̃ Ă̧Ń² İŀˆİĞ̈́Arduino Ý╠ćğ 
4,̈́ Ń̆İ¸¸ď××ęŕđİ╠ḑ̌˜Ěŕ×ĞďĿ¼ěŔĂý╠Ă̧ˆďİń̄ ╠×śďĞďń̌╠̂Ď¹ İ̈́İ,Ăş,̈́  ̈́

5,̈́ ² İąŃğ̌ ×╣þęŔ̆ďÝć╟ď̋ąŇÝ╠İĎ¹  ̈́
/ ,ŇÝ╠¹ ĺİðď̂ďİ˘ćďĞİĺ╠̋ď̂ćĘ̌ďý╟ḑ̌ŐĞďń̌╠ń×̂ ďİþśďŃ̆İ¸¸ď× 

0,ŇÝ╠Ŀ̆İěŔĂ̧² İą̂ ďČþęŔĞę̆ćďĞĿþęŔģ̆ ýİ¸˜Ă̧Ŀćşďŀşą̧ ╟ďğý╟Ă̂ďİń̌ ╠̧ď×̈́ 

1,đďĞďİÞ×śďĿ̆İěŔĂ̧² İą̂ ďČĂĎýŃ×ĞĎýĘĞďń̌╠̧ď×ŇÝ╠̋İĘ̧ 

2,ŇÝ╠Ŀ̆İěŔĂ̧² İą̂ ďČĂĎýŃ×ĞĎýĘþęŔİď̆ďÞĺ̂  

3,đďĞďİÞĿ²şęŔğ×̈́SD Card̈́Ŀđęģ̆ Ŀ¼ěŔĂ²İĎ¹ ń̌ ╠̂Ď¹ ¸ď×ĂěŔ×ŇÝ╠ 
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¹ þþęŔ̈́0 
ĿĂ̂đďİĂ╠ḑ̌ĂĘ̧ 

/ ,MaxxTronic MXA115 &ḉ ˝İ΅MP3 / . Ŀ̈́đęģ̆ ý̈́╟Ă̈́ĿŁő×ĿŁĂİ╣' 
Ŀ²╧×ḉ ˝İĿş╟×Ň¾ş╣Ŀđęģ̆ ²×ąĿ₣þ΅MP3̈́þęŔđďĞďİý╟ĂĿŁő×ĿŁĂİ╣ŇÝ╠̄şďğİĺ² ŀ¹ ¹ Ŀ̈́¼ěŔĂ̈́Ŀ²╧×ýĎć̆ ć¹ ˘ĹĞ̂ďİ

þśḑ̌ď×̈́ḉ ˝İ×ęŕđďĞďİ×śďŇ²ýĘÝýĎŗ́ŇÝ╠̄şď̂ ş̄ďģ̆ ď×̈́Ŀ̌╟×̈́Ŀ²╧×ḉ ˝İˆďİĿýěĂ×₣Ďğ̈́ḉ ˝İý╠Ă×İĎ¹ ŀ̈́şą̈́ ḉ ˝İĿđęģ̆
² İą̂ ďČ 

˜╠ĂĞĺşþḑ̌Ý╠ď×Ŀþ˘×Ę̆ 

+ń̌╠Ň¾Ŀşęŕģ̆ ḉ ˝İ 3̈̈́́Ńćşþ╣ÝęŁę&DC' 

+̃ðąđŀý×Ý╣¹ďğ̈́ˆĘ×̂ İąŀđđļ́đĹÝ̈́03̈́ĞĘşşĘŀĂĞ²╞ 

+̃ðąþśḑ̌ď×̈́ˆĘ×̂ İąŀđđļ́đĹÝ̈́1. . Ğ̈́ĘşşĘŀĂĞ² ╞̈́¼ęŔşśďŃ¼̧ 6̈̈́́ŃĂ̄╣Ğ̈́. ,03̈́ćĎýý╣ 

+đďĞďİĿşěĂ̂ˆďİĿş╟×̃ ╠Ă̆ćďĞŇÝ╠̈́0̈́ŀ¹ ¹ ΅̆ ěĂ̈́ŀ¹ ¹Ŀş╟×Ŀ̨¼ďą̃ ╠Ă̆ćďĞþęŔ̈́/ Ŀ̈́þ╟ď×Ďŕ×̈́ŀşąŀ¹ ¹Ŀş╟×þęşą̈́ ΅
˜╠Ă̆ćďĞý╟Ă̂ďİþİĘ̂̈́/ ΅̆ İĎŗ́ Ň̈́ş╟ýďĞşśďÝĎ¹  

+đďĞďİý╟ĂĿćő²ĿŁĂİ╣₣ďğ×Ă̂ŇÝ╠̈́Ŀ¼ěŔĂĿİĘŔĞ̂ďİþśḑ̌ď×̃ Ă̧ḉ ˝İ 

+ýĎćḉ ˝İ İ̈́Ă̧İĎ¹Ň¾ş╣̈́MP3̈́ŀşą̈́WMV İćĞþĎŗ́Ŀ²╧×Ň¾ş╣İą¹ ¹ F̈́AT32  

+đďĞďİń̌╠ŇÝ╠̂Ď¹ ˆďİ╣Ý̈́MicroSD̈́¯×╟ćğ̆ ćďĞ̋śďđļ́đĹÝþęŔ
İĂ̧İĎ¹ 1̈́0̈́GB 

+Ğęḉ ˝İ˜ğďğĿđęģ̆ ˜×ďÝ̈́1̈́ćĎýý╣̈́Ăğĺ╟₣ďğń×¹Ăİ╣Ý 

+Ğę̋ĹÝý╟Ăđśď̄İĎ¹ý╟Ăḉ ˝İ˜ğďğĿđęģ̆ ₣ďğ×Ă̂ŇÝ╠ 

+̃×ďÝŀ³×ḉ ˝İ¼ĘĞ¼╣̈́0,23̈́x 1,. / ×̈́Ęŕć̈́  
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2,̈́ ˝Ă̈́LCD &̈́Liquid Crystal Display '  ̈́

 
Ŀ²╧×ĂĹ² ˆİð╣̋Ă₣ď¼ŀ¹ ¹ ŀ̈́¹ ×̈́¹ ḑ̌ đ̈́İ╠ḑ̌˜Ěŕ×̋ ď̂ ¼̈́Ę̂ĿŁşđę̈̄́ İěĂ̈́¼Ę̂ĿŁşŃĞŃ×Ń̆İĞ̋śď×ć×Ğď̂ þ̈́ęŔĿİęģ̆Ăğĺ╟

Ý╠ď×̄ ×╠ď̃Ă̧ŀ ş̄╟̧̂śďĿ×ĘÝŀđ̧ ΅̄ İěĂýĎćđąþ╠Ă×ŀđ̧ ×̈́Ď¹Ŀ²╧×̋ Ă₣ď¼þęŔŇÝ╠İĎ¹ ˘ćďĞ×ĘğĞĞď̂˜Ěŕ×ń×² ╥̋̋Ĺ¹Ď×̈́Ŀ¼İďąń̌╠
ˆśďşḐ̌Ň¾¾╛ď×╠ĂğĞď̂ Ý̈́╠ćğĿ̄ýĹ×ęŕ̈̋́ Ȩ̌Ŀ̄Ğďąđśď̄İĎ¹ ˆďİń̌ ╠̧ď×þęŔĞęŀ ş̄╟̧̋╟ďğŇ¾Ŀ²╧×ŀ¹ ýĿýĂİęŔ 

ŀý╟şą¼Ę̂ĿŁş˜Ă̧˝Ă³şĚ̂Ŀ̄şć×Ďŕ×² İą̂ Ă¹Ý╠ćğ̌ Ďŕ×ŃĞĿşˆĹş³şĚ̂Ŀ̄şćþęŔŀ˜ć×şĂğĂğĺ╟İą̄ ć╟ḑ̌˜ĎŕćŇ¾¾╛ďŃ²İ╟̧
ŀđ̧ đĂ̧˜Ďŕć̈́þęŔþśďÝ╠ćğćĎđÝĹĂĘ×ĿÝęğĞþĘ×ĂĂ̂ŇŁÝ╣̈́&Indium tin oxide' ŀ̈́şąýĎć̂ İĂ̧΅̄ İěĂ¾╖şĿýĂİ╣ŀ¹ ¹Ń¼şďŇİŁ╣đĂ̧
ýĎć̈́ŀˆ×Ń¼şďŇİŁ╣̃Ă̧¾╖şĿýĂİ╣×Ďŕ×̋ ąýĎŗ́˛ď̂ˆĎ×̈́ĿĞěŔĂŇĞ╟Ğę³şĚ̂Ŀ̄şćĂğĺ╟İą̄ ć╟ḑ̌ˆşḑ̌ ŀ̈́đ̧ þęŔ³╟ď×þąşĹýĎć̂ İĂ̧ýĎć̄ ×ĚŖ́̂ő
˝ąÞĺ̂ ˆĎŕ×Ý╠ćğýĎć̂ İĂ̧Ăę̂ýĎć̄ ×ĚŖ́ 

ˆ╟Ă×þęŔĞę̂ďİ˝╟ďğ² İą̋ ĹŇ¾¾╛ďĿ̃╠ďŇ² Ń̈́ĞĿşˆĹş³şĚ̂Ŀ̄şć̋ ąĂğĺ╟ń×đ₣ďćąŇĞ╟Ŀ²╧×İą¹ ¹ &̈́chaotic state' ²̈́ İą̋ Ĺ
¹×ŃĞĿşˆĹşĿ̄ş╟ď×ęŕþśďń̄ ╠ŃĞĿşˆĹşþĎŗ́ ş̄ďğ² İĎ¹Ŀİęģ̆ ýĎćýďĞİ╟Ă̧˜×ďÝĿşő̂̋ Ęřć¹ ×̃ ĎŕćĂĘĿşő̂ŃýİÝ̈́İ╟Ă̧¹ ×̃ ĎŕćþĎŗ́đĂ̧ćḑ̌ýĎŗ́
˛ď̂ˆĎ×̈́þśďń̄ ╠ŃĞĿşˆĹşĿ̄ş╟ď×ęŕĿİęģ̆ ýĎćń×şĎ̂čðąŃ̆İ¸đİ╠ḑ̌ŀ¹ ¹ Ŀ̂şęğć̈́ İ̄ěĂŇ̃ć╠̈́&³şĚ̂' ŀ̈́đ̧ þęŔ³╟ď×þąşĹýĎć̂ İĂ̧ýĎć
¯×ĚŖ́̈̋́ ąÞĺ̂¯ĞĹ×² İĎ¹þĘČþḑ̌ĿĞěŔĂĞĎ×³╟ď×þąşĹ³şĚ̂Ŀ̄şć̈́þśďń̄ ╠ĞĎ×³╟ď×þąşĹýĎć̂ İĂ̧Ń¼şďŇİŁ╣ýĎćþęŔđĂ̧ŇÝ╠̈́ŀđ̧ ˘İĚŖ́̄×ĚŖ́
Þĺ̂ÝĺÝ̂şě×ŃÝğýĎć̂ İĂ̧Ń¼şďŇİŁ╣ýĎćŀİˆ ŀ̈́ý╟Ăę̂˘İĚŖ́̄×ĚŖ́³╟ď×þąşĹýĎć̂ İĂ̧Ăę̂ýĎć 

ĿĞěŔĂ²İą̋ ĹŇ¾¾╛ďÞĺ̂ ˝╟ďğŇ¾ğḐ̌̃ĎŕćŇ¾¾╛ď̈́ŃĞĿşˆĹş˜Ă̧³şĚ̂Ŀ̄şć̂ őÞĺ̂ÞȨ̌̃×ď×̂ Ď¹đ×ďĞŇ¾¾╛ď̈́þśďń̄ ╠şÝ̂ďİ¯ĞĹ×
˜Ă̧ŀđ̧ þęŔ³╟ď×Ŀ̃╠ďŇ² ΅̄ ď̂³şĚ̂Ŀ̄şćÞĺ̂¯ĞĹ×² İĎ¹þĘČþḑ̌ŃÝğđĞ¹ ĺİð╣̈́ŀđ̧ þęŔ³╟ď×þąşĹ̂ő̋ąÞĺ̂ ² İĎ¹Ń¼şďŇİŁ╣ń̄╠ýĎŗ́˛ď̂
ˆĎ¹ýĎć̂ İĂ̧ýĎćþęŔđĂ̧ þ̈́śďń̄ ╠Ŀ̂ĘÝ̂ďİ²╖Ý̂Ďŕ×ŀđ̧ ŃÝğđĞ¹ ĺİð╣̈́¼Ę̂ĿŁş×Ďŕ×̂ ő̋ąĞěÝ̈̋́ ď̂ˆďİ˘ć¹ ˘ĹĞ̂ďİ¯ĞĹ×̃ Ă̧³şĚ̂
Ŀ̄şćń×ŀý╟şą¼Ę̂ĿŁş þ̈́śďń̄ ╠ŀđ̧ ³╟ď×þąşĹŇÝ╠ń×² İĘĞďðý╟ḑ̌Ő̈̂́ Ď×̈́þśďń̄ ╠¼Ę̂ĿŁşĞę̆ćďĞđć╟ḑ̌ŀý̂ ý╟ḑ̌ˆĎ×Ň²  

ŃÝğ² ˆýĘ̂ďİ² İĎ¹¾╖şĿýĂİ╣Ń¼şďŇİŁ╣Ŀ¼ěŔĂ¼Ę̂ĿŁşŃ² İ╟̧ŀđ̧ Ŀ̈́ĞěŔĂ¼Ď̂ýĎć̈́ŀşąþĚ¹ ŀđ̧ ĿĞěŔĂĂğĺ╟ń×đ×ďĞŇ¾¾╛ď̈́
Ăğ╟ḑ̌ŇİˆőýďĞ̈́¹ ḑ̌˘İĎŗ́ˆőĿ̂ĘÝ³şýİ¸ˆĎ×̃ ╠ďĞ̈́đśď̄İĎ¹ĿĂ¾Ŀ¾̂ý╣ŀ¹ ¹¼ĘĿČč 

 

https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%B4%E0%B8%81%E0%B9%80%E0%B8%8B%E0%B8%A5
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1,DS3231&Real Time Clock' 

 
Ŀ²╧×ĂĹ²ˆİð╣þęŔń̄ ╠̆╟ďĿćşďýďĞ̋İĘ̧̈́þśḑ̌ď×ŃÝğ̂ ďİ˝Ď¹đĎŠŠď××ď·Ę̂ďþęŔŇÝ╠Ğď̋ď̂ C̈́rystal ĞęÞ╟ď×đśďİĂ̧Ğďń̄╠

Ŀ¼ěŔĂń̄╠đďĞďİÞ¹Ď×þĚ̂ĿćşďŇÝ╠ÞȨ̌ŀĞ╠ć╟ď̋ąŇĞ╟ĞęŇ¾Ŀşęŕģ̆ĞďþęŔýĎć¹Ăİ╣Ý̈́þśďń̄╠ŇĞ╟ý╠Ă̧ýĎŗ́Ŀćşďń̄Ğ╟þĹ̂̆ İĎŗ́ Ń̈́ĞÝĺş R̈́TC ×ęŕ
˝śďĿ²╧×Ăğ╟ḑ̌ğĘŖ́̂Ď¹ ˆďİń̌ ╠̧ď×þęŔý╠Ă̧Ğę̂ďİ¹Ď×þĚ̂Ŀćşď̈́&Time Stamp'΅̄ İěĂĞę̂ďİþśḑ̌ď×þęŔĿ̂ęŔğć¼Ď×̂ Ď¹Ŀćşď̋İĘ̧̈́Ŀ̌╟×̈́
ˆďİýĎŗ́ĿćşďĿ²╖Ý²╖Ý̈́Relay Module Ŀ²╧×ý╠× 

DS3231 Ŀ²╧×̈́RTC Module þęŔĞę̃╠ĂÝę̆ěĂ̈́Ğę̂ďİˇÝĿ̌ğ̂ ďİĿ²şęŔğ×ŀ² ş¸˜Ă̧đĎŠŠďð×ď·Ę̂ď̈́Ŀ×ěŔĂ̧˝ď̂ˆďİ
Ŀ²şęŔğ×ŀ² ş¸˜Ă̧ĂĹð¯₣ĺĞĘŀćÝş╠ĂĞÝ╠ćğ̈́ İ̄ěĂ̂ő̆ěĂ̈́ĿćşďþęŔĂĹð¯₣ĺĞĘĿ²şęŔğ×̈́đĎŠŠďð×ď·Ę̂ď̋ď̂ C̈́rystal ̂ őĿ² şęŔğ×̈́þśď
ń̄ ╠Ŀćşď̂őĿ¼ęŕğ×Ň²Ý╠ćğ̈́ŀý╟ŃĞÝĺş×ęŕŇÝ╠þśď̂ďİćĎÝ̆╟ďĂĹð¯₣ĺĞĘ¼İ╠ĂĞþĎŗ́ˇÝĿ̌ğ̆ ćďĞĿ² şęŔğ×ŀ² ş¸×ęŕŇ²Ý╠ćğŀş╠ć̈́þśďń̄╠Ŀćşď
þęŔŇÝ╠Ğę̆ćďĞŀĞ╟×ğśďđļ́Ğď̂ Ă̈́ę̂þĎŗ́ğḐ̌ń̌ ╠̂ďİĿ̌ěŔĂĞý╟Ăŀ¹ ¹ ¹Ďđ̈́ I2C̈́þśďń̄ ╠̧╟ďğý╟Ă̂ďİń̌ ╠̧ď×Ğď̂    
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2,Arduino Mega 2560  

 
¹Ăİ╣ÝŇĞŃ̆İ˘Ă×ŃþİşĿşĂİ╣þęŔ¼ĎÐ×ďĞď̋ď̂ Ä́Tmegä́034. Ğ̈́ę̈́32̈́digital input-output ŃÝğĞę̈́/2̈́˜ď̈́

đďĞďİń̌╠Ŀ²╧×̈́output ŀ¹ ¹ P̈́WMŇÝ╠̈́Ğę̈́analog inputs̈́/ 4̈́˜ď̈́Ğę̈́UARTs &hardware serial ports' 4̈́˜ď̈́
þśḑ̌ď×þęŔ̆ćďĞÞęŔ̈́/4̈́MHz đďĞďİĿ̌ěŔĂĞý╟Ă̂Ď¹ ˘ĂĞ¼ĘćĿýĂİ╣đďğĿ̆Ŀ¹Ęş ǗSB ̄ İěĂń̌╠̈́adaptor AC+to+Dc Ŀ¼ěŔĂĿİĘŔĞý╠×̈́
ń̌ ╠̧ď×̈́ŀşąĞę²Ĺ╚×̈́reset đďĞďİý╟ĂĿ̃╠ď̂Ď¹ s̈́hields þęŔĂĂ̂ŀ¹ ¹ Ŀ̈́¼ěŔĂń̌╠̧ď×̂ Ď¹ Ä́rduino Dnemilanove ̄ İěĂ
Diecimila 

˜╠ĂĞĺş 

↓ VIN Ŀ²╧× input voltage ̃ Ă̧¹Ăİ╣Ý Arduino ŃÝğń̌╠ŀ ş̄╟̧̋╟ďğ̋ ď̂₣ďğ×Ă̂  

↓ 5V Ŀ²╧× output pin þęŔ̆ć¹ ˘ĹĞ 5 V ̋ ď̂¹Ăİ╣Ý  
↓ 3V3 Ŀ²╧× 3,3 volt supply þęŔđİ╠ḑ̌˜Ěŕ×̋ ď̂ regulator ¹ ×¹Ăİ╣Ý̈́ŀşąń̄ ╠̂İąŀđŇÝ╠đļ́đĹÝ 50 mA 
↓ GND Ŀ²╧× ground pin 
↓  IOREF Ŀ²╧× pin þęŔń̄╠ voltage reference ̂ Ď¹ŇĞŃ̆İ˘Ă×ŃþİşĿşĂİ╣̈́Ŀ¼ěŔĂĿşěĂ̂˘╟ďŀİ¸ÝĎ×ń̄ ╠̂Ď¹ s̈́hield þęŔĞď
Ŀ̌ěŔĂĞý╟Ă̂Ď¹ ¹Ăİ╣Ý 
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5, IC &ULN2803A' 

 
Ŀ²╧×ŇĂŁę₣ďğń×̋ ą² İą̂ Ă¹Ň²Ý╠ćğ̈́Diode, Inverter, GNDULN2803A ̋ ąĞę̃ďþĎŗ́¯ĞÝ̈́18 ̃ ď̈̋́ ď̂þḑ̌½╥╨̧

Ł╠ďğ̋ ą² İą̂ Ă¹Ý╠ćğ̈́B1+B8&1+8' ŀ̈́şą̋ ąĞęGND Ăğĺ╟þęŔ̃ďþęŔ̈́9 Ğę̄×╠ďþęŔþśďń̄ ╠Ň¾Ň̄şş¸GND 
þḑ̌½╥╨̧̃ćď̋ą² İą̂ Ă¹Ý╠ćğ̈́C1+C8 ŀşą̋ ąĞę̃ď̈́COM Ăğĺ╟þęŔ̃ďđĹÝþ╠ďğş╟ḑ̌đĹÝ̈̆́ ěĂ̈̃́ ďþęŔ10ŁĚŖ́ń×ŀý╟şą̃ Ďŕ×̋ ąĞęŇÝŃĂÝ
Ŀ¼ěŔĂ̂Ďŕ×̂ Ď×Ň¾ŇĞ╟ń̄╠Ň¾Ň̄şğ╠Ă×̂ şĎ¹Ň²þśďşďğḉ ˝İŇ¾̋ď̂˜Ďŕć¹ ć̂ ˝ąý╠Ă̧ý╟ĂĿ̃╠ďþęŔ̃ďCOM ŀşąŀ¹ ╟̧Ň¾Ŀ̃╠ďĂĹ² ˆİð╣̈́
ŀş╠ćý╟Ăđďğ½╥╨̧̃Ďŕćş¹ ˜Ă̧ĂĹ² ˆİð╣Ŀ̃╠ďþęŔ½╥╨̧̈́C ̃ Ă̧ ḮC ŀşąń×½╥╨̧̈́B þęŔşśďÝĎ¹ĿÝęğć̂ Ď×̈́˝ąý╟Ă̂Ď¹ G̈́PIO Ŀ¼ěŔĂ̆ć¹ ˘ĹĞ̂ďİ
Ŀ²╖Ý+²╖Ýḉ ˝İ Ń̈́Ýğ̂ ďİ˘ć¹ ˘ĹĞ³╟ď×̈́GPIO ̃ Ă̧ R̈́ASPBERRY PI ŃÝğŀý╟şą̈́ inverter ̋ ąĞę̂ďİý╟Ă̈́GND ş¸ń̄ ╠Ň¾Ň̄ş
˘İ¹ ḉ ˝İ 

 

Features ̃ Ă̧þęŔ×╟ďđ×ń̋ ḮC ULN2803A 

• þ×İĎ¹ ˆİąŀđŇÝ╠ŇĞ╟Ŀ̂Ę×̈́500 mA 
• Output Voltage ŇÝ╠ŇĞ╟Ŀ̂Ę×̈́50 V 
• Input Voltage ŇÝ╠ŇĞ╟Ŀ̂Ę×̈́30 V 
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6,JACK 
¯Ďćŀ˝╡̆þęŔĿİďĿİęğ̂ ˆĎ××Ďŕ×̄ ş╟ą̆ İĎ¹ Ŀ̈́²╧×đĘŖ́þęŔþĹ̂̆ ×þęŔĂğĺ╟ń×ḉ ˆďİ×ęŕ̈̆́ ćİ˝ąý╠Ă̧İĺ╠̋Ď̂̂Ď×̈́ŁĚŖ́̄Ďćŀ˝╡̆×Ďŕ×Ŀİď

đďĞďİÞŀ¹ ╟̧ŇÝ╠Ŀ²╧×̈́2 ̃ ×ďÝ̈́×Ďŕ×̆ ěĂ̈̃́ ×ďÝ̈́3,5 mm ŀşą̃ ×ďÝ̈́6,3 mm &¹ ḑ̌˘İĎŗ́ĿİďĿİęğ̂ ć╟ď̄Ďć̈́1-4' ×̈́Ď̂Ý×ýİę̈́Ýę
Ŀ̋΅̄ İěĂŃ² İÝĘćĿŁĂİ╣đ╟ć×ń̄ Š╟×Ďŕ×ĞĎ̋̂ąŇÝ╠Ŀ̋Ăđďğŀ˝╡̆̃×ďÝ̈́6,3mm Ğď̂ˆć╟ď̈́ŁĚŖ́̃×ďÝ̈́3,5 mm ×Ďŕ×đ╟ć×ń̄ Š╟Ŀİď
˝ąĿ̄ő×̂ Ď×ń×̂ ďİĿ̌ěŔĂĞý╟Ă̄ĺ¾╥̧̂Ď¹ĂĹ² ˆİð╣¼̂¼ď̈́ğ̂ ýĎćĂğ╟ḑ̌΅̄ ĺ¾╥̧ I phone ŀ˝╡̆̃×ďÝ̈́6,3 mm ×Ďŕ×Ğď¼İ╠ĂĞ̂Ď¹
đĎŠŠďðĿđęģ̆ ŀ¹ ¹ M̈́ono ŀşąŀ¹ ¹ S̈́tereo Type ĿİďđďĞďİÞ¹ Ă̂˘ćďĞŀý̂ ý╟ḑ̌İą̄ ć╟ḑ̌¯Ďćŀ˝╡̆×Ďŕ×ŐŇÝ╠ŃÝğÝĺ
˝ď̂ḉ ŀ ć̄×đęÝśďİĂ¹ Ő̄Ďćŀ˝╡̆̈́Þ╠ďĞę̃ęÝḉ ĿÝęğć×Ďŕ×̆ ěĂ̄Ďćŀ¹ ¹ ΅Mono Þ╠ďĞęđĂ̧ḉ ˝ąĿ²╧×ŀ¹ ¹ S̈́tereo ÝĺýĎćĂğ╟ḑ̌
˝ď̂₣ď¼²İą̂ Ă¹  

İĺ² ýĎćĂğ╟ḑ̌đďğ̈́Jack 
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7,MICRÖ́SD CARD  
SD Card ̄ İěĂĿİęğ̂ ˇěŔĂĿýőĞŐ̈́ć╟ď̈́Secure Digital Card Ğę̄şď̂ ş̄ďğ̃ ×ďÝŀşąİĺ² İ╟ḑ̌ þ̈́Ďŗ́΅microSD ŀşą̈́

miniSD ĞĎ×̆ ěĂĂĹ²ˆİð╣ń×̂ ďİ˝ĎÝĿ̂ő¹ ˜╠ĂĞĺş ŀ̈́¹ ¹ n̈́and Flash Memory þęŔĞę̂ďİ×śďŇ² ń̌ ╠̧ď×İ╟ćĞ̂Ď¹ĂĹ² ˆİð╣
ĂĘĿşő̆þİĂ×Ę̂đ╣̄şďğĂğ╟ḑ̌ Ŀ̌̈́╟×̈́ˆş╠Ă̧ÝĘ̋ĘýĂş Ń̈́þİČĎ¼þ╣ĞěĂÞěĂ̈̄́ İěĂŀĞ╠̂İąþĎŖ́ŀþő¹Ŀşőý̈́đďĿ̄ýĹđśď̆ĎŠþęŔþśďń̄╠ĞĎ×Ŀ²╧×þęŔ
×ĘğĞ̈̆́ ěĂ̈́İď̆ďþęŔ̆╟Ă×̃ ╠ḑ̌Þĺ̂ Ŀ̈́ĞěŔĂĿþęğ¹ ˆĎ¹¯×╟ćğ̆ ćďĞ̋śďĂěŔ×Ő̈́³ĺ╠³şĘýđĞďİ╣þŃ¾×̋ Ȩ̌ĿşěĂ̂ń̌ ╠̈́microSD Card Ŀ²╧×
đ╟ć×ń̄ Š╟̈́ŀşą² ╥̋̋Ĺ¹Ď×Ğę̂ďİ¼ĎÐ×ď̈́microSD ń̄ ╠ÝęĞď̂˜Ěŕ×̈́ŃÝğĿ̨¼ďąń×ĿİěŔĂ̧˜Ă̧˘ćďĞĿİőćń×̂ ďİ¹Ď×þĚ̂̈́ŁĚŖ́Ğę̂ďİ
ŀ¹ ╟̧ĂĂ̂Ŀ²╧×̈́Class ý╟ḑ̌Ő̈́ÝḐ̌ý╟ĂŇ²×ęŕ 

 CLASS ̃ Ă̧ M̈́ICROSD CARD ̆ ěĂ̈́ 

Class 2 ŃĂ×Þ╟ďğ̃ ╠ĂĞĺş˜Ďŕ×ýŔśďŇÝ╠þęŔ̆ćďĞĿİőć̈́2 MB -̈́ ćĘ×ďþę 

Class 4 ŃĂ×Þ╟ďğ̃ ╠ĂĞĺş˜Ďŕ×ýŔśďŇÝ╠þęŔ̆ćďĞĿİőć̈́4 MB -̈́ ćĘ×ďþę 

Class 6 ŃĂ×Þ╟ďğ̃ ╠ĂĞĺş˜Ďŕ×ýŔśďŇÝ╠þęŔ̆ćďĞĿİőć̈́6 MB -̈́ ćĘ×ďþę 

Class 10 ŃĂ×Þ╟ďğ̃ ╠ĂĞĺş˜Ďŕ×ýŔśďŇÝ╠þęŔ̆ćďĞĿİőć̈́10 MB -̈́ ćĘ×ďþę 

ń×² ╥̋̋Ĺ¹Ď×̈́SD Card ̃ ×ďÝý╟ḑ̌Ő̈́İćĞþĎŗ́΅microSD Card đ╟ć×ń̄ Š╟̋ąĿ²╧×̄ ×╟ćğ̆ ćďĞ̋śďŀ¹ ¹ M̈́LC 
&Multi+level Cell' Ł̈́ĚŖ́̋ąđďĞďİÞĿ̃ęğ×̃ ╠ĂĞĺşş¸ŇÝ╠Ŀ¼ęģ̆ 5̈́,000 σ̈́10,000 ̆ İĎŗ́Ŀþ╟ď×Ďŕ×̈́ ş̄Ḑ̌̋ď̂×Ďŕ×̋ ąŇĞ╟đďĞďİÞ
Ŀ̃ęğ×̃ ╠ĂĞĺşş¸ń××Ďŕ×ŇÝ╠̈́×Ďŕ×̄ Ğďğ̆ ćďĞć╟ď̈̋́ ąŇĞ╟đďĞďİÞĿŁ¾ĂąŇİŇÝ╠Ŀşğ 

ýĎćĂğ╟ḑ̌İĺ² ˜Ă̧΅MICRÖ́SD CARD 
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8,CPT+UL+1̈́&Converter' 

 
 

˘ĹðđĞ¹ĎýĘ 

+̈̂́ ďİŀˆ╠Ň̃ŀ¹ ¹ŁĘ̧Ń̆İ×ĎđĂĎýİď̂ďİŀ² ş¸ ╒̈̈́́96#΅̆ ćďĞİ╠Ă×ýŔśďĞď̂ 

+̈́Ğęİą¹ ¹ ²╛Ă̧ˆĎ×̂ ďİŃĂĿćĂİ╣Ń̄şÝ̈̈́́ˆİąŀđĿ̂Ę×̈́ Ă̈́Ĺð¯₣ĺĞĘĿ̂Ę×̈́ Ň̈́¾¾╛ďşĎÝḉ ˝İŀşąđďĞďİÞþśḑ̌ď×ŇÝ╠ń×đ₣ďćą² ˆýĘ
ĿĞěŔĂĿİęğ̂ ˘ě× 

+̈́₣ď̌×ą²╖Ý³×Ě̂Ý╠ćğĂę¼őĂ̂ŁęŔþĎŗ́¯ĞÝ¼İ╠ĂĞýĎćĿİěĂ×̂ Ď××ŕśď 

+̈̂́ ďİĂĂ̂ŀ¹ ¹þęŔ̂ąþĎÝİĎÝ²İąđĘþ−Ę₣ď¼đļ́ýĘÝýĎŗ́ŀşąń̌ ╠̧ď×̧╟ďğ 

+̈́İÞ̈́ýĎćŀ² ş¸Ň¾̈́CPT 

İďğşąĿĂęğÝ̈́8̈́ĂĘ×¼Ĺý8̈́DC 8+20V &12V Ŀ² şęŔğ×Ŀ²╧×̈́5V' Ŀ̈́Ăďý╣¼Ĺý8̈́DC 5V, 3A, 15Ẅ́˜×ďÝ8̈́46 ĞĞ,̈́X 27 ĞĞ,̈́ Ẍ́
14 ĞĞ̈́ˆİąŀđŇ¾̃ďĂĂ̂8̈́3Ä́² İąĿ₣þ8̈́Car Power ŀ² ş¸ C̈́PT̈́² İąđĘþ−Ę₣ď¼̂ďİŀ² ş¸8̈́96# &̈́đļ́đĹÝ'΅̆ ćďĞÞęŔń×
ˆďİđşĎ¹ 8̈́340KHz̈́İąşĂ̂ĿĂďþ╣¼Ĺþ8̈́30mV &đļ́đĹÝ' Ă̈́Ďýİď̂ďİ² İĎ¹ Ń̄şÝ8̈́± 0,5# Ă̈́Ďýİď̂ďİ˘ć¹ ˘ĹĞŀİ¸ÝĎ×Ň¾¾╛ď8̈́
± 2,5# Ă̈́Ĺð¯₣ĺĞĘń×̂ ďİþśḑ̌ď×8̈́+40 ° C ÞȨ̌̈́) 8̈́5 ° C̈́ń×İďğ̂ ďİİćĞÝ╠ćğ8̈́1 x CPT İÞ̈́ŃĞÝĺşŀ² ş¸Ň¾̃Ďŕ×ýĂ×ş  ̧

 ̈́
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9,Switching Power Supply 
΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́   Switching Power Supply  ̆ ěĂ̈́ĂĹ² ˆİð╣ŀ² ş¸ŀİ¸ÝĎ×Ň¾¾╛ď̂İąŀđđşĎ¹þęŔĞęŀİ¸ÝĎ×đļ́ Ŀ̌̈́╟×̈́220VAC 
Ň²Ŀ²╧×ŀİ¸ÝĎ×Ň¾¾╛ďþęŔĞęŀİ¸ÝĎ×ýŔśď̈́ŃÝğ̈́Switching Power Supply ̋ ąþśḑ̌ď×ń×şĎ̂čðąĿÝęğć̂ Ď×̂ Ď¹¯Ğ╠Ăŀ² ş¸
ŀİ¸ÝĎ×þĎŔćŇ² ŀ̈́ý╟Ğę² İąđĘþ−Ę₣ď¼þęŔÝę̂ć╟ďŀşąĞę̃×ďÝĿşő̂̂ ć╟ď̈́ŃÝğ̄ şĎ̂̂ďİþĎŔćŇ² ˜Ă̧ Switching Power Supply ̋ ą
² İą̂ Ă¹Ý╠ćğ̈́Ŀİ˘ýĘŇ¾ĿĂĂİ╣̈́&Rectifier' þ̈́śď̄×╠ďþęŔ̈́ŀ² ş¸ŀİ¸ÝĎ×Ň¾¾╛ď̂İąŀđđşĎ¹ ń̄╠Ŀ²╧×ŀİ¸ÝĎ×Ň¾¾╛ď̂İąŀđýİ¸, 
˘Ă×ĿćĂİ╣ĿýĂİ╣̈́&Converter' þ̈́śď̄×╠ďþęŔ̈́ŀ² ş¸˘ćďĞÞęŔŀİ¸ÝĎ×Ň¾¾╛ď̂İąŀđýİ¸ń̄ ╠Ŀ²╧×ŀİ¸ÝĎ×Ň¾¾╛ď̂İąŀđđşĎ¹þęŔ
˘ćďĞÞęŔđļ́ ŀ̈́şąŀ² ş¸ŀİ¸ÝĎ×Ň¾¾╛ď̂İąŀđđşĎ¹ ń̄╠Ŀ²╧×ŀİ¸ÝĎ×Ň¾¾╛ď̂İąŀđýİ¸ Ń̈́ÝğĞę̆ćďĞý╠ď×þď×þḑ̌Ý╠ď×ĿĂďý╣¼Ĺý
˜Ă̧ŀİ¸ÝĎ×Ň¾¾╛ď̂İąŀđýİ¸ń̄ ╠ŇÝ╠ýďĞ̆ćďĞý╠Ă̧ˆďİĂę̂˘İĎŗ́ 
  

 

 

ń×² ╥̋̋Ĺ¹Ď×Ğę̄şď̂ ş̄ďğİĹ╟×þęŔń̌╠̂Ď×ŀ¼İ╟̄şďğń×̧ď×ĂĹýđď̄ˆİİĞ̈́Ŀ̌╟× Switching Power Supply ŀ² ş¸
ŀİ¸ÝĎ×Ň¾¾╛ď̂İąŀđđşĎ¹ ˝ď̂ 2̈́20VAC Ŀ²╧×ŀİ¸ÝĎ×Ň¾¾╛ď̂İąŀđýİ¸ 2̈́4VDC 

&̈́1,2A, 2,5A, 5A, 10A'΅̄ İěĂ̈́12VDC &2A, 5A, 10A, 20A' Ŀ̈́²╧×ý╠×̈́ŃÝğ Switching Power Supply þęŔþḑ̌¹ İĘčĎþ΅
Ň¼İĞĎđ̈́˝śď̂ĎÝ ³şĘýŀşą̋ śď̄×╟ďğĞęİĹ╟×ŀ×ą×śď 

 

 

 

 

 

 

 

 

https://www.primusthai.com/primus/category?CategoryID=37&page_num=20
http://www.primusthai.com/primus/category?CategoryID=37&page_num=20
https://www.primusthai.com/primus/category?CategoryID=37&page_num=20
http://www.primusthai.com/primus/category?CategoryID=37&page_num=20
https://www.primusthai.com/primus/main
https://www.primusthai.com/primus/main
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¹ þþęŔ̈́1 
ćĘ−ęÝśďĿ×Ę×̧ ď× 

 

 

 

 

 

 

 

΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́  ̈́

 

 

 

 

 ̈́

 

 

 

 

 

START 

ศึกษารวบรวมขอ้มูล 

 

เสนอโครงงานต่ออาจารยท่ี์ปรึกษา 

 

เสนอ รร.อล.กวก.อล.ทร. 

 

ออกแบบวงจรและขียนโปรแกรมควบคุม 

เคร่ืองประกาศคาํสัง่อตัโนมติั 

  
 

 

ทดสอบเคร่ืองประกาศ 

 

ทดสอบโปรแกรม 

 

จดัเตรียมวสัดุอุปกรณ์ 

 

ทาํเคร่ือง

                                                        แกโ้ปรแกรม 

 

นาํเสนอ 

 

END 
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ŀ³×₣ď¼¹ şőĂ̂΅&Block Diagrams' 
  

Arduion Mega 
2560 

DS3231 

LCD 

ULN2803A 

MXA115 
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Flowchart΅̂ ďİþśḑ̌ď×̃ Ă̧Ŀ̆İěŔĂ̧² İą̂ ďČ̆śďđĎŖ́ĂĎýŃ×ĞĎýĘ 
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ŀ³ ×̂ ďİÝśďĿ×Ę×̧ ď× 
 

İďğ̂ ďİ²ŽĘ¹ĎýĘ 
Ğ,̆ , ˆ,¼, Ğę,̆ , 

/ 0 1 2 / 0 1 2 / 0 1 2 

×Ď̂Ŀİęğ×Ŀđ×Ă̌ěŔĂŃ̆İ¸¸ď×       -      

˜Ă̆İĺ       -      

ˆşĎŔ×̂ İĂ̧Ń̆İ¸¸ď×        - - - -  

Ŀđ×Ăİďğ̂ ďİćĎđÝĹ̋̈́śď×ć×̈́ŀşąİď̆ď        - - - -  

˘╠×̆ ć╠ď̃╠ĂĞĺş      - - - - - -  

 
×Ď̂Ŀİęğ×̋ ĎÝþśďĿĂ̂đďİĿđ×ẴĂĂ×ĹĞĎýĘ̋ĎÝþśďŃ̆İ¸¸ď× 

        -    

Ŀđ×Ă̈́İİ,Ăş,̈́ ˜ĂĂ×ĹĞĎýĘ̋̈́ĎÝþśďŃ̆İ¸¸ď×         -    

ÝśďĿ×Ę×̂ ďİ˝ĎÝþśďŃ̆İ¸¸ď×         - - - - 
½╘̂×śďĿđ×ĂŃ̆İ¸¸ď×           - - 

đ╟̧̌Ęŕ×̧ ď×ŀşąĿĂ̂đďİŃ̆İ¸¸ď×            - 
˝ĎÝþśď¹Ăİ╣Ý×ĘþİİČ̂ďİŃ̆İ¸¸ď×            - 

˝ĎÝ×ĘþİİČ̂ďİŃ̆İ¸¸ď×            - 
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ćĎđÝĹŀşąĂĹ² ˆİð╣ 
 

şśďÝĎ¹  İďğ̂ ďİ ˝śď×ć× ¯×╟ćğ İď̆ď-̄ ×╟ćğ İćĞ&¹ďþ' 
/ MXA 115 1 ýĎć 43.  43.  
0 DS3231 1 ýĎć 3.  3.  
1 MGGA 2560 1 ýĎć 12.  12.  
2 ˝Ă LCD 1 ýĎć 6.  6.  
3 IC ULN2803A 1 ýĎć / .  / .  
4 đďğ̈́JACK 1 Ŀđ╠× 1.  1.  
7 CPT+UL+1 1 ýĎć / . .  / . .  
8 Switching Power 

Supply        
 

1 ýĎć 1. .  1. .  

9 MICRO SD CARD 1 ĂĎ× 23 23 
İď̆ďİćĞ̈́/ ,2. 3̈́ ¹ďþ 
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˜Ďŕ×ýĂ×̂ ďİÝśďĿ×Ę×̧ ď× 
/ ,ćḑ̌ŀ³×ŀşąĂĂ̂ŀ¹ ¹ ḉ ˝İ ŀ̈́şą² İą̌ ĹĞ̆İĎŗ́þęŔ/  

 

 

 

 

 

 

 

 

 

 

˘İĺþęŔ² İĚ̂čďĿ̌ő̆ýĎćŃ̆╠ÝĂĹ² ˆİð╣̋̈́ď̂˘İĺþęŔ² İĚ̂čďŀşą² İĎ¹Ŀ²şęŔğ×Ń̆╠Ý 

0,² İą̂ Ă¹ýĎćĂĹ² ˆİð╣ 
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1,² İą̌ ĹĞ̂ďİþśḑ̌ď×̆ İĎŗ́þęŔ̈́0 

΅̈́ ΅̈́ ΅̈́ İ̈́Ď¹ ˘śďŀ×ą×śď̋ď̂˘İĺþęŔ² İĚ̂čď̈́Ŀ¼ěŔĂ¼ĎÐ×ď̋ď̂˝ĹÝþęŔ¹ ˆ¼İ╟Ă̧ ¼̈́İ╠ĂĞþÝđĂ¹ĂĹ² ˆİð╣ń̄ ╠̆İĺþęŔ
² İĚ̂čďİĎ¹þİď¹  

 

 

 

 

2,þÝşĂ̧ˆďİþśḑ̌ď×ĂĹ² ˆİð╣̆İĎŗ́þęŔ̈́0 

 

 

 

 

 

ŃÝğ̂ ďİý╟Ă̋İĘ̧Ŀ̃╠ďĿ̆İěŔĂ̧Ŀđęģ̆ ˜Ă̧Ńİ¸Ŀİęğ×̈́ŀşą̈́Ğę̆İĺþęŔ² İĚ̂čď̆Ăğğě×̂ śď̂Ď¹ ˆďİþśḑ̌ď×̃ Ă̧ĂĹ² ˆİð╣ŀşą×Ď̂Ŀİęğ× 

3,̄ ×╠ďýď̃Ă̧ýĎćĂĹ² ˆİð╣þęŔĿđİő̋đĞ¹ ĺİð╣ 
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¹ þþęŔ̈́2 
³ şˆďİþÝşĂ̧ 

ýďİḑ̌¹Ď×þĚ̂³ ş 
 

şśďÝĎ¹  ćĎ×-ĿÝěĂ×-²╗ Ŀćşď̈́¼Ď̂ Ŀćşď̈́Ŀ̃╠ď
¯╠Ă̧Ŀİęğ× 

³şˆďİþÝşĂ̧ 

/  6̈́Ğę,̆ ,42 . 7,3.  / . ,. .  ² ˆýĘ 
  / . ,3.  / / ,. .  ² ˆýĘ 
  / / ,3.   ² ˆýĘ 
  /1,3.  /2,. .  ² ˆýĘ 
  /2,3.  /3,. .  ² ˆýĘ 
  /3,3.  /4,. .  ² ˆýĘ 
  /4,3.   ² ˆýĘ 
0 7̈́Ğę,̆ ,42 . 7,3.  / . ,. .  ² ˆýĘ 
  / . ,3.  / / ,. .  ² ˆýĘ 
  / / ,3.   ² ˆýĘ 
  /1,3.  /2,. .  ² ˆýĘ 
  /2,3.  /3,. .  ² ˆýĘ 
  /4,3.   ² ˆýĘ 
1 / . Ğ̈́ę,̆ ,42 . 7,3.  / . ,. .  ² ˆýĘ 
  / . ,3.  / / ,. .  ² ˆýĘ 
  / / ,3.   ² ˆýĘ 
  /1,3.  /2,. .  ² ˆýĘ 
  /2,3.  /3,. .  ² ˆýĘ 
  /4,. .   ² ˆýĘ 
2 / / Ğ̈́ę,̆ ,42 . 7,3.  / . ,. .  ² ˆýĘ 
  / . ,3.  / / ,. .  ² ˆýĘ 
  / / ,3.   ² ˆýĘ 
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  /1,3.  /2,. .  ² ˆýĘ 
  /2,3.  /3,. .  ² ˆýĘ 
  /4,. .   ² ˆýĘ 
3 / 0̈́Ğę,̆ ,42 . 7,3.  / . ,. .  ² ˆýĘ 
  / . ,3.  / / ,. .  ² ˆýĘ 
  / / ,3.   ² ˆýĘ 
  /1,3.  /2,. .  ² ˆýĘ 
  /2,3.  /3,. .  ² ˆýĘ 
  /4,. .   ² ˆýĘ 

đİĹ² ³̈́şˆďİþÝşĂ̧ đ̈́ďĞďİÝśďĿ×Ę×̧ď×ŇÝ╠ýďĞ² ˆýĘ 

ḉ ˝İ΅Circuit
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¹ þþęŔ̈́5 
đİĹ² ³şˆďİþÝşĂ̧ŀşą̃ ╠ĂĿđ×Ăŀ×ą 

Ŀ̆İěŔĂ̧² İą̂ ďČ̆śďđĎŖ́ĂĎýŃ×ĞĎýĘ̈́đďĞďİÞń̌ ╠̧ď×ŇÝ╠̋İĘ̧̈́¹ İİşĹćĎýÞĹ² İąđ̧ ˘╣̃Ă̧Ń̆İ¸¸ď×̈́ŃÝğń̌╠İąğąĿćşďń×
ˆďİþÝşĂ̧ý╟ĂĿ×ěŔĂ̧Ŀ²╧×Ŀćşď̈́/ đ̈́Ď²Ýď̄╣̋̈́ď̂³şˆďİþÝşĂ̧¼¹ć╟ď̈́Ŀ̆İěŔĂ̧ŇĞ╟Ğę²╥Š¯ď̃ĎÝ̃╠Ă̧ńÝŐŀşąđďĞďİÞń̌╠
² İą̂ ďČ̆śďđĎŖ́ýďĞĿćşďþęŔýĎŗ́˘╟ďŇÝ╠̋İĘ̧ 

 ˜╠ĂĿđ×Ăŀ×ą 

΅̈́ ΅̈́ / ,̈́ ĿĞěŔĂý╠Ă̧ˆďİ˝ąÞĂÝ̈́SD card Ŀ¼ěŔĂ̋ąĿ²şęŔğ×̆ śďđĎŖ́ý╠Ă̧Ŀ²╖Ý½ďĂĂ̂þĹ̂̆ İĎŗ́ 

΅̈́ ΅̈́0,̈́ ń×̂ ďİĿ² şęŔğ×Ŀćşď² İą̂ ďČý╠Ă̧Ŀ² şęŔğ×Ń̆╠ÝŃÝğ̂ ďİ²╛Ă×̃ ╠ĂĞĺş³╟ď×Ń²İŀˆİĞ̈́Arduino 
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Ă╠ḑ̌ĂĘ̧ 
Ń̆İ¸¸ď×̃ Ă̧×Ď̂Ŀİęğ×̋ ╟ďİĹ╟×þęŔ̈́4/  ̈́

¹ Ĺ̆̆ ş₣ďğ×Ă̂ ³̈́ ĺ╠þęŔŀ¹ ╟̧²╥×̃ ╠ĂĞĺş 

1. Facebook̈́8̈́Wanwiset Aphichat 

΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ ΅̈́ 8̈́Paitoon Laodee 

2. Line ID 8̈́@futurekitshop -Tel8 084+025+3442  

³ ĺ╠ń̄ ╠̃╠ĂĞĺşýĎćĂĹ² ˆİð╣ 

1. Line ID̈́8̈́@rfm0967ÿ́-8Tel 088+782+3467 
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