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ĭĪĪňŗȮ/ 
ĳŅıĶĺĴĕŀĚĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴ 

ħƟĺĵĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ 

 

1.1 ĬĺńĨĔĶĶĴėŊŀŀŃœĶ 

ĬĺńĨĔĶĶĴȮ&Innovation' ĴňėĺŅĴľĴŅĵŒĬĪŜŅĬŀĚĺƞŅȮėĺŅĴėŇħŒľĴƞȮŕȮĔŅĶėŇħ
ĽĶƟŅĚĽĶĶėƢȮĔŅĶěŇĬĨĬŅĔŅĶĩŉĚĽŇŗĚŒľĴƞȮŕȮŒĬĶŌĮŐĭĭĕŀĚŀŋĮĔĶĦƢľĶŊŀĺŇīňĔŅĶȮĬĺńĨĔĶĶĴĬňŘĩŌĔĴŀĚ
ŏĽĴŊŀĬĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĕŀĚĭŅĚĽŇŗĚĭŅĚŀĵƞŅĚȮĪňŗŏĮƦĬėŜŅĨŀĭĕŀĚėĺŅĴĨƟŀĚĔŅĶŒľĴƞȮŕȮľĶŊŀ
ėĺŅĴĨƟŀĚĔŅĶĪňŗœĴƞĝńħŏěĬȮĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŏĶŇŗĴěŅĔĔŅĶŏĸŖĚŏľŖĬĩŉĚĔŅĶœħƟĮĶŃőĵĝĬƢěŅĔĔŅĶ
ĽĶĶĽĶƟŅĚĽŇŗĚŒľĴƞȮŕȮĪňŗĪŜŅŒľƟĶŃĭĭŏħŇĴĴňĮĶŃĽŇĪīŇĳŅıħňĵŇŗĚĕňŘĬěŅĔŏĪėőĬőĸĵňĪňŗĴňŒĬĮƤěěŋĭńĬȮ
ĬĺńĨĔĶĶĴľĬŉŗĚȮŕȮĨƟŀĚĴňėĺŅĴŐĮĸĔŒľĴƞȮ&Originality' ŐĸŃĴňĮĶŃĽŇĪīŇĳŅıȮĪŜŅŒľƟĽńĚėĴľĶŊŀ
ĨĸŅħĵŀĴĶńĭŐĸŃĬŜŅœĮŒĝƟĨƞŀȮőħĵėŜŅĺƞŅȮĬĺńĨĔĶĶĴȮĴńĔĩŌĔĬŜŅœĮŏĝŊŗŀĴőĵĚĔńĭėŜŅĺƞŅȮĔŅĶĮĶŃħŇļģŇśȮ
&Invention'ȮőħĵĪńŘĚĽŀĚėŜŅĬňŘĴňėĺŅĴľĴŅĵĪňŗĽńĴıńĬīƢĔńĬȮŐĨƞėŜŅĺƞŅĬĺńĨĔĶĶĴĬńŘĬĴńĔěŃľĴŅĵĩŉĚĽŇŗĚ
ĪňŗĬŜŅœĮŒĝƟœħƟěĶŇĚȮĴňįĸĔĶŃĪĭĨƞŀŏĻĶļģĔŇěŐĸŃĽńĚėĴȮĴŅĔĔĺƞŅĔŅĶĮĶŃħŇļģƢĽŇŗĚĮĶŃħŇļģƢŏĪƞŅĬńŘĬȮ
őħĵĬĺńĨĔĶĶĴĬňŘĴńĔěŃĽĶĶĽĶƟŅĚěŅĔĔĶŃĭĺĬĔŅĶĪŅĚĺŇĻĺĔĶĶĴĞŉŗĚŏĮƦĬĔĶŃĭĺĬĔŅĶĪňŗŒĝƟ
ŐĔƟĮƤĠľŅĪŅĚŏĪėĬŇėőħĵŀŅĻńĵėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏĮƦĬĽŜŅėńĠ 

ĬĺńĨĔĶĶĴľĬŉŗĚȮŕȮŀŅěĩŌĔĴŀĚœħƟĽŀĚħƟŅĬȮėŊŀȮ&/'ȮĶŃħńĭėĺŅĴŐĮĸĔŒľĴƞȮ&Novelty'Ȯ
ėŊŀŐĮĸĔŒľĴƞŒĬĶŃħńĭĪƟŀĚĩŇŗĬȮŐĮĸĔŒľĴƞŒĬĶŃħńĭĨĸŅħȮŐĮĸĔŒľĴƞŒĬĶŃħńĭŀŋĨĽŅľĔĶĶĴȮľĶŊŀȮ
ŐĮĸĔŒľĴƞŒĬőĸĔȮŐĸŃȮ&0'ȮĮĶŃŏĳĪĕŀĚėĺŅĴŐĮĸĔŒľĴƞȮėŊŀŒĬħƟŅĬĽŇŗĚĕŀĚľĶŊŀħƟŅĬ
ĔĶŃĭĺĬĔŅĶȮőħĵĮƤěěŋĭńĬŏĶŅĽŅĴŅĶĩĴŀĚŐĭƞĚŐĵĔœħƟŀĵƞŅĚĝńħŏěĬĶŃľĺƞŅĚĽŇŗĚĪňŗŏĮƦĬĬĺńĨĔĶĶĴ
ŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮŒĬľĬńĚĽŊŀŏĸƞĴĬňŘȮěŃĔĸƞŅĺĩŉĚėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗĽŅĴŅĶĩĬŜŅœĮŒĝƟĨƞŀĵŀħ
ŒĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴœħƟ 
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1.2 ĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ 

ŏĪėőĬőĸĵňŀŇŏĸŖĔĪĶŀĬŇĔĽƢĩŊŀŏĮƦĬŏĪėőĬőĸĵňĪňŗĴňĔŅĶıńĥĬŅŀĵƞŅĚĴŅĔŒĬĝƞĺĚľĸŅĵ
ĪĻĺĶĶļĪňŗįƞŅĬĴŅȮőħĵĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮ&Embedded System' ėŊŀĶŃĭĭĮĶŃĴĺĸįĸĪňŗŒĝƟ
œĴőėĶőıĶŏĞĽŏĞŀĶƢ (Microprocessor) ľĶŊŀœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ (Microcontroller) Īňŗ
ŀŀĔŐĭĭĴŅŏĜıŅŃĽŜŅľĶńĭŀŋĮĔĶĦƢĪňŗįŌƟĮĶŃħŇļģƢĽĶĶĽĶƟŅĚĕŉŘĬȮőħĵĔŅĶŒĝƟĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺĬňŘȮ
ěŃĪŜŅŒľƟŀŋĮĔĶĦƢĪňŗĽĶƟŅĚĕŉŘĬĴňėĺŅĴĜĸŅħľĶŊŀȮĽĴŅĶƢĪȮ&smart)ȮĕŉŘĬŏĴŊŗŀŏĪňĵĭĔńĭŀŋĮĔĶĦƢĪňŗœĴƞĴň
ĶŃĭĭĬňŘȮĮƤěěŋĭńĬĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺĩŌĔĬŜŅĴŅŒĝƟĔńĬŀĵƞŅĚŐıĶƞľĸŅĵȮĪńŘĚŒĬĵŅĬıŅľĬŃȮ
ŏėĶŊŗŀĚŒĝƟœĲĲƚŅŒĬĭƟŅĬŐĸŃĽŜŅĬńĔĚŅĬȮŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢĨƞŅĚȮŕȮĪńŘĚĬňŘŏĬŊŗŀĚěŅĔĪĶńıĵŅĔĶȮ
&ėĺŅĴŏĶŖĺŐĸŃľĬƞĺĵėĺŅĴěŜŅ'ȮĕŀĚĝŇĮĮĶŃĴĺĸįĸĴňĮĶŃĽŇĪīŇĳŅıŏıňĵĚıŀĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬ
ĮĶŃŏĳĪĬňŘ 

ĮƤěěŋĭńĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴěŅĔĽŇŗĚĮĶŃħŇļģƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢěŉĚŏĮƦĬĽŇŗĚĪňŗŏĔŇħĕŉŘĬŐĸŃıĭ
ŏľŖĬœħƟĭƞŀĵȮŕȮĨńĺŀĵƞŅĚŏĝƞĬŏĪėőĬőĸĵňľŋƞĬĵĬĨƢȮ&ĶŌĮĪňŗȮ/,/Ȯ&Ĕ''ȮŐĸŃŏĪėőĬőĸĵňŀŅĔŅĻĵŅĬœĶƟ
ėĬĕńĭľĶŊŀőħĶĬȮ&ĶŌĮĪňŗȮ/,/&ĕ''ȮĪňŗĴňŒľƟŏľŖĬĔńĬŀĵƞŅĚŐıĶƞľĸŅĵȮŐĸŃŏĶŇŗĴŏĕƟŅĴŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
 

 
 

ĶŌĮĪňŗȮ/,/ȮĨńĺŀĵƞŅĚĬĺńĨĔĶĶĴŒĬŏĪėőĬőĸĵňħƟŅĬȮ&Ĕ'ȮľŋƞĬĵĬĨƢȮŐĸŃȮ&ĕ'ȮŀŅĔŅĻĵŅĬœĶƟėĬĕńĭ 
&ĳŅıȮ&Ĕ'ȮŐĸŃȮ&ĕ'ȮěŅĔȮhttps://www.ecnmag.com/news/0./7-./-top-/.-robotic-

innovations-0./6ȮŐĸŃȮhttps://airdronecraze.com/drone-trends/ȮĨŅĴĸŜŅħńĭ' 
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ĴŅĔĕŉŘĬȮőħĵŏĭŊŘŀĚľĸńĚĕŀĚĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴħƟĺĵŏĪėőĬőĸĵňŏľĸƞŅĬńŘĬĽƞĺĬĴŅĔěŃĴňĔŅĶĬŜŅ
ĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺœĮŒĝƟȮŏıŊŗŀĪŜŅŒľƟĶŃĭĭĴňėĺŅĴŐĮĸĔŒľĴƞȮĽŅĴŅĶĩĪŜŅŒĬĽŇŗĚĪňŗŀŅěœĴƞŏėĵĪŜŅ
œħƟĴŅĔƞŀĬ 

ĔŅĶĻŉĔļŅŒĬĪŅĚĺŇĻĺĔĶĶĴŏıŊŗŀŒľƟĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŒĬĔŅĶĬŜŅœĮıńĥĬŅĶŃĭĭ
ĽĴŀĚĔĸİƤĚĨńĺĕŉŘĬĴŅœħƟĬńŘĬȮěŃĨƟŀĚŀŅĻńĵėĺŅĴĶŌƟŒĬľĸŅĵĽŅĕŅĺŇĝŅȮőħĵŀŅěŐĭƞĚŏĬŊŘŀľŅĺŇĝŅĪňŗ
ěŜŅŏĮƦĬĨƟŀĚŒĝƟŏĮƦĬȮ1ȮĽƞĺĬȮėŊŀȮĺŇĝŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮ&Computer 
Programming'ȮĺŇĝŅħƟŅĬŀŋĮĔĶĦƢŐĸŃĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&Electronic Devices and 
Circuits'ȮŐĸŃȮĺŇĝŅħƟŅĬœĴőėĶőıĶŏĞĽŏĞŀĶƢľĶŊŀœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮ&Microprocessor/Ȯ
Microcontroller' őħĵĬŀĔěŅĔėĺŅĴĶŌƟŒĬĺŇĝŅŏľĸƞŅĬňŘŐĸƟĺȮįŌƟĪňŗĨƟŀĚĔŅĶıńĥĬŅĶŃĭĭĽĴŀĚĔĸİƤĚ
ĨńĺĕŉŘĬĴŅŏĮƦĬĬĺńĨĔĶĶĴĬńŘĬěŃĨƟŀĚĴňĪńŘĚėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŐĸŃĔŅĶĨŇħĨŅĴŏĪėőĬőĸĵĪňŗĽĬŒě
ŀĵƞŅĚĽĴŗŜŅŏĽĴŀħƟĺĵ 
 

 
 

ĶŌĮĪňŗȮ/,0ȮŀĚėƢĮĶŃĔŀĭĕŀĚĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴħƟĺĵĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮ 
ĪňŗĮĶŃĔŀĭħƟĺĵėĺŅĴĶŌƟěŅĔĺŇĝŅĨƞŅĚȮŕȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŐĸŃĔŅĶĨŇħĨŅĴŏĪėőĬőĸĵň 
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1.1 ŏĪėőĬőĸĵňŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 

ŏĪėőĬőĸĵňŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚȮ&Internet of Things, IoT) ŏĮƦĬŏĪėőĬőĸĵňĪňŗ
ŀŅĻńĵģŅĬėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮŐĸŃŏĮƦĬŏĪėőĬőĸĵňĪňŗĔŜŅĸńĚœħƟĶńĭėĺŅĴĽĬŒěŀĵƞŅĚ
ĴŅĔŒĬĮƤěěŋĭńĬȮőħĵŐĬĺėŇħŏĶŊŗŀĚĔŅĶŏĝŊŗŀĴĨƞŀĽŇŗĚĨƞŅĚȮŕȮĬňŘěŃĴňĴŅĨńŘĚŐĨƞĵŋėĨƟĬĮƖȮ/76.ȮŐĨƞĵńĚœĴƞĴň
ĔŅĶŒĝƟĚŅĬŀĵƞŅĚŐıĶƞľĸŅĵȮŏĬŊŗŀĚěŅĔėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴĨƞŀŏĮƦĬŏėĶŊŀĕƞŅĵĕŀĚŀŋĮĔĶĦƢ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŒĬĕĦŃĬńŘĬĵńĚœĴƞŏıňĵĚıŀȮĨƞŅĚĔńĭŒĬĮƤěěŋĭńĬȮőħĵĮƤěěŋĭńĬȮŏĶŅĽŅĴŅĶĩĪŜŅŒľƟ
ŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢĨƞŅĚȮŕȮĮĢŇĽńĴıńĬīƢŐĸŃ-ľĶŊŀŐĸĔŏĮĸňŗĵĬĕƟŀĴŌĸĶŃľĺƞŅĚĔńĬœħƟőħĵĚƞŅĵȮ
ŐĸŃŏĶňĵĔĺƞŅŀŋĮĔĶĦƢŏľĸƞŅĬňŘĺƞŅȮŀŋĮĔĶĦƢȮIoT 

ŀĚėƢĮĶŃĔŀĭıŊŘĬģŅĬĕŀĚĽŇŗĚĪňŗŏĶňĵĔĺƞŅŀŋĮĔĶĦƢȮIoT ŀŅěŐĭƞĚŏĮƦĬȮ0ȮĽƞĺĬȮėŊŀȮŁŅĶƢħŐĺĶƢȮ
&hardware' ŐĸŃȮĞŀĲĨƢŐĺĶƢȮ&software'ȮőħĵĬĺńĨĔĶĶĴĪńŗĺœĮĬńŘĬŀŅěěŃĴňŏıňĵĚĽƞĺĬŏħňĵĺėŊŀ
ŁŅĶƢħŐĺĶƢľĶŊŀĞŀĲĨƢŐĺĶƢŏĪƞŅĬńŘĬĔŖœħƟȮŐĨƞĽŜŅľĶńĭĬĺńĨĔĶĶĴĪňŗĽĶƟŅĚħƟĺĵĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮĔŖėĚ
ěŃĕŅħĽƞĺĬŒħĽƞĺĬľĬŉŗĚœĴƞœħƟȮőħĵĽŜŅľĶńĭŀŋĮĔĶĦƢȮIoT ĪńŘĚŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĨƢŐĺĶƢěŃĨƟŀĚĴňĽƞĺĬ
ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĶŃĭĭŏėĶŊŀĕƞŅĵĪňŗŒĝƟŏĝŊŗŀĴĨƞŀĕƟŀĴŌĸĨƞŅĚȮŕȮŀňĔħƟĺĵ 

ĮƤěěŋĭńĬŀŋĮĔĶĦƢȮIoT ŐĭƞĚœħƟŏĮƦĬľĸŅĵĮĶŃŏĳĪȮőħĵĴňĮĶŃŏĳĪĪňŗœħƟĶńĭėĺŅĴĽĬŒěĴŅĔȮ
(ŏĶňĵĚĨŅĴĸŜŅħńĭ őħĵŀƟŅĚŀŇĚěŅĔȮiot-analytics.com)ȮėŊŀ 
 

ĭƟŅĬŀńěĜĶŇĵŃȮ&Smart Home'ȮľĶŊŀĭƟŅĬŀńĨőĬĴńĨŇȮ&Home Automation'ȮĞŉŗĚŏĮƦĬĔĸŋƞĴ
ŀŋĮĔĶĦƢĪňŗŏĝŊŗŀĴĨƞŀĕŀĚŒĝƟŒĬĭƟŅĬȮŏĝƞĬȮŏėĶŊŗŀĚĺńħŀŋĦľĳŌĴŇȮŏėĶŊŗŀĚĨĶĺěĽŀĭėĺńĬȮœĲĽƞŀĚĽĺƞŅĚȮ
ŏėĶŊŗŀĚŒĝƟœĲĲƚŅȮŏėĶŊŗŀĚŏĸƞĬŏĔĴĽƢȮŏėĶŊŗŀĚŏĽňĵĚȮĔĸŀĬĮĶŃĨŌ-ľĬƟŅĨƞŅĚ 
 

ŀŋĮĔĶĦƢĽĺĴŒĽƞȮ&Wearables' őħĵŀŋĮĔĶĦƢěŜŅıĺĔĬŅĿŇĔŅŀńěĜĶŇĵŃȮ&Smart Watch'ȮĩŊŀŏĮƦĬ
ĔĸŋƞĴŀŋĮĔĶĦƢĪňŗĔŜŅĸńĚœħƟĶńĭėĺŅĴĬŇĵĴŀĵƞŅĚĴŅĔŒĬĮƤěěŋĭńĬ 
 

ŏĴŊŀĚŀńěĜĶŇĵŃȮ&Smart City' ĩŊŀŏĮƦĬĔĸŋƞĴĪňŗĴňĔŅĶŒĝƟŀŋĮĔĶĦƢȮIoTȮŏĮƦĬĺĚĔĺƟŅĚȮĴňĪńŘĚȮĶŃĭĭœĲ
ěĶŅěĶŀńěĜĶŇĵŃȮĶŃĭĭĭĶŇľŅĶĔŅĶŐěĔěƞŅĵĬŘŜŅȮĶŃĭĭėĺŅĴĮĸŀħĳńĵȮĶŃĭĭĽńĚŏĔĨĔŅĶĦƢ
ĽŇŗĚŐĺħĸƟŀĴĨƞŅĚȮŕȮőħĵĔŅĶŒĝƟŏĪėőĬőĸĵňȮIoT ŒĬĔĸŋƞĴĬňŘȮĴňěŋħĮĶŃĽĚėƢľĸńĔŏıŊŗŀıńĥĬŅĔŅĶŒĝƟĝňĺŇĨ
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ŒĬŏĴŊŀĚŒľƟĽŃħĺĔĴŅĔĵŇŗĚĕŉŘĬȮŐĸŃ-ľĶŊŀȮŐĔƟĮƤĠľŅĨƞŅĚȮŕȮĪňŗıĭŏľŖĬœħƟĪńŗĺœĮŒĬŏĴŊŀĚȮ&ŏĝƞĬĮƤĠľŅ
ěĶŅěĶȮŀŅĝĠŅĔĶĶĴŐĸŃĴĸıŇļ' 
 

ĽĴŅĶƢĪĔĶŇħȮ&Smart Grid' ŏĮƦĬĔŅĶĬŜŅŏĪėőĬőĸĵňȮIoT ĴŅŒĝƟĽƞĚĕƟŀĴŌĸĨƞŅĚȮŕȮŏıŊŗŀĪňŗěŃŒľƟĶŃĭĭ
ĔŅĶěƞŅĵœĲĲƚŅĴňĮĶŃĽŇĪīŇĳŅıȮĴňŏĽĩňĵĶĳŅıȮŐĸŃĮĶŃľĵńħĴŅĔĵŇŗĚĕŉŘĬ 
 

ŀŇĬŏĪŀĶƢŏĬŖĨŀŋĨĽŅľĔĶĶĴȮ&Industrial Internet' ėŊŀĶŃĭĭĔŅĶįĸŇĨŀńěĜĶŇĵŃľĶŊŀőĶĚĚŅĬ
ŀńĬĜĶŇĵŃȮĪňŗĴňĔŅĶĬŜŅŏŀŅŀŋĮĔĶĦƢȮIoT ĴŅĨŇħĨńŘĚȮŏıŊŗŀĪňŗěŃĪŜŅŒľƟĶŃĭĭĔŅĶįĸŇĨĴňĮĶŃĽŇĪīŇĳŅıĴŅĔ
ĵŇŗĚĕŉŘĬ 
 

ĵŅĬĵĬĨƢĪňŗŏĝŊŗŀĴĨƞŀȮ&Connected Car' ĽŜŅľĶńĭĵŅĬĵĬĨƢŐľƞĚŀĬŅėĨȮėĚĵńĚœĴƞĴňŒėĶĨŀĭœħƟ
ĝńħŏěĬĺƞŅěŃŀŀĔĴŅŒĬĪŇĻĪŅĚŒħȮŐĨƞœĴƞĺƞŅěŃŏĮƦĬĵŅĬĵĬĨƢœĶƟėĬĕńĭ, ĵŅĬĵĬĨƢœĲĲƚŅ ľĶŊŀĵŅĬ
ĵĬĨƢĔŉŗĚŀńĨőĬĴńĨŇȮŐĬĺėŇħĔŅĶŏĝŊŗŀĴĨƞŀĵŅĬĵĬĨƢĨƞŅĚȮŕȮĔŅĶŒĝƟĶŃĭĭŐįĬĪňŗĬŜŅĪŅĚŐĸŃĶŃĭĭœĲ
ěĶŅěĶȮĬƞŅěŃŏĮƦĬŐĬĺėŇħľĬŉŗĚĪňŗěŃĩŌĔĬŜŅĴŅŒĝƟĔńĭĵŅĬĵĬĨƢĪŋĔĮĶŃŏĳĪȮĞŉŗĚŀŋĮĔĶĦƢŏľĸƞŅĬńŘĬĸƟĺĬ
ĨƟŀĚŀŅĻńĵŏĪėőĬőĸĵňȮIoT 
 

ĶŃĭĭĽŋĕĳŅıĪňŗŏĝŊŗŀĴĨƞŀȮ&Connected Health' ľĶŊŀŒĬĝŊŗŀĶŃĭĭĽŋĕĳŅıħŇěŇĪńĸ (Digital 
Health)ȮĶŃĭĭĽŋĕĳŅıĪŅĚœĔĸȮ&Telehealth/Telemedicine'ȮŏĮƦĬŐĬĺėŇħĪňŗěŃĬŜŅĶŃĭĭĔŅĶ
ħŌŐĸĽŋĕĳŅıĴŅŏĝŊŗŀĴĨƞŀĔńĬŐĸŃĬŜŅŀŋĮĔĶĦƢŀńěĜĶŇĵŃĪŅĚħƟŅĬĔŅĶŐıĪĵƢĴŅŒĝƟȮħƟĺĵŏĪėőĬőĸĵňĪňŗĴň
ŒĬĮƤěěŋĭńĬȮĔŅĶĨĶĺěĽŋĕĳŅıĪŅĚœĔĸŐĭĭŏĺĸŅěĶŇĚĽŅĴŅĶĩĪŜŅœħƟěĶŇĚŐĸŃĶŃĭĭĝƞĺĵĔŅĶ
ĨńħĽŇĬŒěŒĬĔŅĶĺŇĬŇěĜńĵőĶėœħƟıńĥĬŅĕŉŘĬœĮĴŅĔ 
 

ĬŀĔěŅĔŏĪėőĬőĸĵňĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬȮŐĸƟĺĵńĚĴňŏĪėőĬőĸĵňȮĔŅĶėƟŅĮĸňĔŀńěĜĶŇĵŃȮ&Smart Retail' 
őĞƞŀŋĮĪŅĬŀńěĜĶŇĵŃȮ&Smart Supply Chain' ŐĸŃȮĲŅĶƢĴŀńěĜĶŇĵŃȮ&Smart Farming' ĞŉŗĚĔŜŅĸńĚ
œħƟĶńĭėĺŅĴĬŇĵĴĽĬŒěŏıŇŗĴĕŉŘĬŒĬĮƤěěŋĭńĬ 
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ĭĪĪňŗȮ0 
ıŊŘĬģŅĬĳŅļŅȮC/C++ 

 
ŒĬĭĪĬňŘȮŏĶŅěŃĕŀĔĸƞŅĺĩŉĚėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĳŅļŅȮC/C++ ĪňŗěŜŅŏĮƦĬŒĬĔŅĶŏĕňĵĬ

őĮĶŐĔĶĴŏıŊŗŀŒľƟĽŅĴŅĶĩŒĝƟĚŅĬŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃŏĞĬŏĞŀĶƢĨƞŅĚȮŕȮįƞŅĬĶŃĭĭ
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 
 
0.1 ĨńĺŐĮĶŒĬĳŅļŅȮC-C++ ŐĸŃėŜŅĽńŗĚıŊŘĬģŅĬ 

ŒĬĳŅļŅ C-C))ȮŏĶŅěŃĨƟŀĚĮĶŃĔŅĻĝŊŗŀŐĸŃĝĬŇħĨńĺŐĮĶĔƞŀĬěŃĬŜŅœĮŒĝƟŏĔŖĭĕƟŀĴŌĸ
ľĶŊŀĮĶŃĴĺĸįĸȮőħĵĨńĺŐĮĶŒĬĳŅļŅȮC-C++ ĽŅĴŅĶĩŐĭƞĚœħƟŏĮƦĬȮ4ȮĝĬŇħľĸńĔȮŕȮœħƟŐĔƞȮ
ĨńĺŀńĔļĶȮ&character' ĨńĺŏĸĕěŜŅĬĺĬŏĨŖĴȮ&integer' ĨńĺŏĸĕĪĻĬŇĵĴȮ&floating point 
number' ŐĸŃėƞŅėĺŅĴěĶŇĚȮ&true/false'ȮőħĵŀŅěŐĭƞĚĵƞŀĵĸĚœĮŀňĔȮĕŉŘĬĔńĭĔŅĶĔŜŅľĬħŒĬŐĨƞ
ĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶȮ&/4, 32ȮľĶŊŀȮ42 ĭŇĨ'ȮĨŅĶŅĚĪňŗȮ0,/ȮŐĽħĚĝĬŇħĕŀĚĨńĺŐĮĶŒĬĳŅļŅȮ
C/C++ őħĵĨńĺŐĮĶıŊŘĬģŅĬĪňŗŒĝƟĚŅĬœħƟŐĔƞȮĨńĺŀńĔļĶ, ĨńĺŏĸĕěŜŅĬĺĬŏĨŖĴŐĸŃĨńĺŏĸĕĪĻĬŇĵĴȮőħĵ
ėŜŅĽŜŅėńĠĪňŗŒĝƟĮĶŃĔŅĻĨńĺŐĮĶĪńŘĚȮ1ȮėŊŀȮchar, int ŐĸŃȮfloat ĨŅĴĸŜŅħńĭȮįŌƟĻŉĔļŅėĺĶěŜŅėŜŅ
ŏľĸƞŅĬňŘŏıŊŗŀŒĝƟŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴ 
 

ĨńĺŀĵƞŅĚĔŅĶĨńŘĚĝŊŗŀĨńĺŐĮĶ 
int Relay1; 
char buff; 
float volt_LDR; 
long distance; 

ĨńĺŀĵƞŅĚĔŅĶĨńŘĚĝŊŗŀĨńĺŐĮĶĪňŗįŇħ 
int /relay; ȮįŇħȮĝŊŗŀĨńĺŐĮĶĕŉŘĬĨƟĬħƟĺĵĨńĺŏĸĕœĴƞœħƟ 
char bool; ȮįŇħŏıĶŅŃĺƞŅȮbool ŏĮƦĬėŜŅĽĚĺĬ 
float volt LDR;ȮįŇħŏıĶŅŃĝŊŗŀĨńĺŐĮĶĴňŏĺƟĬĺĶĶėœĴƞœħƟ 
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ĨŅĶŅĚĪňŗȮ0,/ȮĝĬŇħĨńĺŐĮĶŒĬĳŅļŅȮC/C++ 
 

ĝĬŇħĨńĺŐĮĶ ėŜŅĽńŗĚĽŜŅľĶńĭĔŅĶĮĶŃĔŅĻ ĕĬŅħȮ&ĭŇĨ' ĝƞĺĚĕŀĚĕƟŀĴŌĸ 

ĨńĺŀńĔļĶ( char 6 -/06ȮĩŉĚȮ/05 
ĨńĺŀńĔļĶ unsigned char 8 0 ĩŉĚȮ033 

ěŜŅĬĺĬŏĨŖĴ int 16 -32768 ĩŉĚȮ10545 
ěŜŅĬĺĬŏĨŖĴ unsigned int 16 0 ĩŉĚȮ43313 
ěŜŅĬĺĬŏĨŖĴ long 32 -231 ĩŉĚȮ01/-/ 
ŏĸĕĪĻĬŇĵĴ float 32 -3.4E)38 ĩŉĚȮ3.4E)38(( 
ŏĸĕĪĻĬŇĵĴ double 64 -/,6E)308 ĩŉĚȮ1.8E)308 
ėƞŅėĺŅĴěĶŇĚ bool 6 True (= 1) ľĶŊŀȮFalse (= 0) 

(ȮŏĔŖĭħƟĺĵĶľńĽŐŀĽĔňȮ&ASCII Code'Ȯ 
((ŏĶŅŒĝƟȮE ŐĪĬĔŅĶŏĕňĵĬħƟĺĵĽŇĭĵĔĔŜŅĸńĚȮ&ŏĝƞĬȮ1E)2 = 1Ĭ/.0' 
 

ĽŜŅľĶńĭŒĬĳŅļŅȮC/C++ ĬńŘĬĝŊŗŀĨńĺŐĮĶĪňŗĴňĨńĺıŇĴıƢŏĸŖĔ-ŒľĠƞĨƞŅĚĔńĬȮĩŊŀŏĮƦĬĨńĺŐĮĶėĬ
ĸŃĨńĺȮ&case sensitive)ȮŏĝƞĬĨńĺŐĮĶĝŊŗŀȮrelay ŏĮƦĬėĬĸŃĨńĺŐĮĶĔńĭȮRelay ľĶŊŀȮReLay ľĶŊŀȮ
RELAY 

őħĵĪŋĔėŜŅĽńŗĚŒĬŒĬĳŅļŅȮC/C++ ěŃĨƟŀĚĸĚĪƟŅĵħƟĺĵŏėĶŊŗŀĚľĴŅĵŏĞĴŇőėĸŀĬ ;Ȯ&ľĶŊŀ
ŏėĶŊŗŀĚľĴŅĵŀńĥĳŅė'ȮŏıŊŗŀĭŀĔŒľƟĳŅļŅȮC-C++ ĪĶŅĭĺƞŅŏĮƦĬĔŅĶĽŇŘĬĽŋħėŜŅĽńŗĚĬńŘĬ 

ŏĶŅĽŅĴŅĶĩŒĽƞȮėŜŅľĶŊŀĕƟŀėĺŅĴĪňŗŏĶŅœĴƞĨƟŀĚĔŅĶŒľƟőĮĶŐĔĶĴĮĶŃĴĺĸȮŐĨƞŏĕňĵĬŏıŊŗŀ
ĭńĬĪŉĔĝƞĺĵŒĬĔŅĶŀƞŅĬőėƟħĬńŘĬœħƟȮőħĵĪŜŅœħƟȮ0ȮĺŇīňȮėŊŀ 

/,ȮŒĽƞŏėĶŊŗŀĚľĴŅĵȮ/* ȮȮ*/ ėĶŀĭĕƟŀėĺŅĴĪňŗŏĶŅŏĕňĵĬȮŏĝƞĬ 
/* ȮȮĕƟŀėĺŅĴĬňŘœĴƞĩŌĔĮĶŃĴĺĸįĸħƟĺĵőĮĶŐĔĶĴȮȮȮ*/ 
0,ȮŒĽƞŏėĶŊŗŀĚľĴŅĵȮ// œĺƟħƟŅĬľĬƟŅĕŀĚĕƟŀėĺŅĴȮĪŜŅŒľƟőĮĶŐĔĶĴœĴƞĮĶŃĴĺĸĕƟŀėĺŅĴĪňŗ

ĨŅĴĴŅĪńŘĚĭĶĶĪńħȮŏĝƞĬ 
int x = 2;  // ĮĶŃĔŅĻĨńĺŐĮĶȮx ŒľƟĴňėƞŅŏĪƞŅĔńĭȮ0 
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ĽŜŅľĶńĭĽĨĶŇĚȮ&String' ĞŉŗĚŏĮƦĬĕƟŀĴŌĸĪňŗĽĶƟŅĚœħƟěŅĔŀŅŏĶĵƢĕŀĚĨńĺŀńĔļĶȮěŃĽŅĴŅĶĩĽĶƟŅĚ
œħƟěŅĔĔŅĶĮĶŃĔŅĻŀŅŏĶĵƢĕŀĚĨńĺŀńĔļĶȮőħĵŒĬĔŅĶŒĝƟĚŅĬŏĭŊŘŀĚĨƟĬĬńŘĬȮŏĶŅěŃĔŜŅľĬħȮĨńĺŀńĔļĶĪňŗ
ŀĵŌƞŒĬȮŏėĶŊŗŀĚľĴŅĵŀńĠĮĶŃĔŅĻŏħňŗĵĺ űȮŲȮŏĮƦĬĝĬŇħĨńĺŀńĔļĶĨńĺŏħňĵĺȮ&character'ȮŐĸŃĨńĺŀńĔļĶ
ŒĬŏėĶŊŗŀĚľĴŅĵŀńĠĮĶŃĔŅĻȮŴŵȮŏĮƦĬĕƟŀĴŌĸĝĬŇħĽĨĶŇĚȮŏĝƞĬȮŴABCŵ*ȮŴHelloŵ 

ĽŜŅľĶńĭĨńĺŀńĔļĶıŇŏĻļĨƞŅĚȮŕȮŏĝƞĬȮĔŅĶĔńŘĬľĬƟŅȮ&tab, \t' ĪňŗĴňĔŅĶĔŜŅľĬħŒĬĶľńĽŐŀĽĔň
ĴŅĨĶģŅĬŐĸŃœĴƞĽŅĴŅĶĩŏĕňĵĬŐĪĬħƟĺĵĨńĺŀńĔļĶĳŅļŅŀńĚĔķļœħƟȮŏĶŅĔŖěŃŒĝƟȮŏėĶŊŗŀĚľĴŅĵȮ\ 
ĬŜŅľĬƟŅȮŏıŊŗŀŒĝƟŐěƟĚŒľƟőĮĶŐĔĶĴĳŅļŅȮC/C++ ĪĶŅĭȮű\nŲȮėŊŀȮĨńĺŀńĔļĶĕŉŘĬĭĶĶĪńħŒľĴƞȮ
&newline character' ŐĸŃŏĴŊŗŀőĮĶŐĔĶĴĨƟŀĚŐĽħĚįĸĨńĺŀńĔļĶĬňŘȮĔŖěŃŐĽħĚőħĵĔŅĶŏĸŊŗŀĬŏėŀ-
ŏĞŀĶƢœĮĕŉŘĬĭĶĶĪńħŒľĴƞȮ 

ŒĬĔŅĶŏĕňĵĬĳŅļŅȮC-C++ ėŜŅĽńŗĚıŊŘĬģŅĬěŃĴňĸńĔļĦŃŏĮƦĬĲƤĚĔƢĝńĬȮőħĵĲƤĚĔƢĝńĬĪňŗĩŌĔ
ŏĶňĵĔŒĝƟĭƞŀĵȮŕȮėŊŀĲƤĚĔƢĝńĬľĶŊŀėŜŅĽńŗĚȮprintf&'ȮĞŉŗĚĲƤĚĔƢĝńĬĬňŘěŃŒĝƟŏıŊŗŀŒľƟőĮĶŐĔĶĴıŇĴıƢŐĽħĚ
ĕƟŀėĺŅĴŀŀĔĴŅĪŅĚěŀĳŅıȮ&ĲƤĚĔƢĝńĬĬňŘĩŌĔĔŜŅľĬħœĺƟŒĬœĸĭĶŅĶňĴŅĨĶģŅĬĕŀĚĳŅļŅȮC ėŊŀŒĬȮ
stdio.h' ĶŌĮŐĭĭĔŅĶŒĝƟĚŅĬėŊŀ 

printf(ĽĨĶŇĚ); 
 

ŏĝƞĬėŜŅĽńŗĚȮprintf(ŴHello World.ŵ'9ȮěŃŐĽħĚĕƟŀėĺŅĴȮHello World. ĭĬěŀȮőħĵœĴƞŐĽħĚ
ŏėĶŊŗŀĚľĴŅĵėŜŅıŌħĪňŗŏĮƦĬĨńĺĔŜŅľĬħĝĬŇħĕƟŀĴŌĸȮĞŉŗĚĽĨĶŇĚĬňŘŀŅěĔŜŅľĬħŒľƟĴňĕƟŀĴŌĸĪňŗŏĮƦĬĨńĺŐĮĶ
ŐĸŃŐĪĬĪňŗħƟĺĵėƞŅĨńĺŐĮĶŒĬĕĦŃŐĽħĚįĸœħƟȮŏĝƞĬėŜŅĽńŗĚȮprintf(Ŵvalue of x = %dŵ*Ȯx);ȮěŃ
ŐĽħĚĕƟŀėĺŅĴȮvalue x = ėƞŅĨńĺŏĸĕěŜŅĬĺĬŏĨŖĴĪňŗŏĔŖĭŀĵŌƞŒĬĨńĺŐĮĶĝŊŗŀȮx őħĵȮ%d ľĴŅĵĩŉĚĔŅĶ
ŐĽħĚėƞŅĨńĺŐĮĶĪňŗĨŅĴĴŅĬńŘĬŏĮƦĬėƞŅŒĬŏĸĕģŅĬĽŇĭȮ&decimal value' 

ĔŅĶħŜŅŏĬŇĬĔŅĶŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬėŊŀĔŅĶĔŜŅľĬħėƞŅȮ&assignment 
operator'ȮőħĵŒĝƟŏėĶŊŗŀĚľĴŅĵŏĪƞŅĔńĭ (=)ȮĬńŗĬėŊŀ 
 

ĨńĺŐĮĶ =ȮįĸĕŀĚĔŅĶħŜŅŏĬŇĬĔŅĶ 
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őħĵŏėĶŊŗŀĚľĴŅĵŏĪƞŅĔńĭĬňŘěŃĨƞŅĚĔńĭŏėĶŊŗŀĚľĴŅĵŏĪƞŅĔńĭŒĬĪŅĚėĦŇĨĻŅĽĨĶƢȮŏıĶŅŃȮŒĬĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴȮŏėĶŊŗŀĚľĴŅĵĬňŘěŃľĴŅĵĩŉĚĔŅĶĬŜŅėƞŅĪňŗœħƟěŅĔįĸĔŅĶħŜŅŏĬŇĬȮ&ľĶŊŀįĸĸńıīƢěŅĔĔŅĶ
ŏĶňĵĔĲƤĚĔƢĝńĬ'ȮĔŅĶĸĚœĮŏĔŖĭŒĬĨńĺŐĮĶĪňŗŀĵŌƞħƟŅĬĞƟŅĬĴŊŀŏĪƞŅĬńŘĬ 

ĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĔŅĶıŊŘĬģŅĬȮŐĭƞĚœħƟŏĮƦĬȮ2ȮĔĸŋƞĴȮĞŉŗĚĽĶŋĮœĺƟŒĬĨŅĶŅĚĪňŗȮ0,0 ĽŜŅľĶńĭĨńĺ
ħŜŅŏĬŇĬĔŅĶĪňŗĴŇŒĝƞĨńĺħŜŅŏĬŇĬĔŅĶıŊŘĬģŅĬȮŏĝƞĬȮĔŅĶľŅėƞŅĶŅĔĪňŗĽŀĚȮĔŅĶľŅėƞŅěŅĔĔŅĶėŜŅĬĺĦŏĸĕ
ĵĔĔŜŅĸńĚȮxyȮĳŅļŅȮC-C++ ĔŖĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶœħƟőħĵŏĶňĵĔŒĝƟėŜŅĽńŗĚľĶŊŀĲƤĚĔƢĝńĬŏĜıŅŃȮŏĝƞĬȮ
sqrt(), pow() őħĵŀŅěěŃĨƟŀĚŏĶňĵĔŒĝƟœĸĭĶŅĶňŏıŇŗĴŏĨŇĴŒĬĨŀĬĨƟĬĕŀĚőĮĶŐĔĶĴ őħĵŒĝƟėŜŅĽńŗĚȮ
#include ŏĝƞĬȮ#include <math.h>  ŏĮƦĬĔŅĶŏıŇŗĴœĸĭĶŅĶňĪňŗĴňĝŋħėŜŅĽńŗĚŒĬĔŅĶėŜŅĬĺĦĪŅĚ
ėĦŇĨĻŅĽĨĶƢŏıŇŗĴŏĨŇĴŏĕƟŅœĮŒĬőĮĶŐĔĶĴ őħĵėŜŅĽńŗĚĪňŗŏıŇŗĴȮěŃĴňŐĽħĚŀĵŌƞŒĬœĲĸƢȮmath.h 

 
ĨŅĶŅĚĪňŗȮ0,0ȮĨńĺħŜŅŏĬŇĬĔŅĶŒĬĳŅļŅȮC/C++ 

 

ĔĸŋƞĴĨńĺħŜŅŏĬŇĬĔŅĶ ĨńĺħŜŅŏĬŇĬĔŅĶ ėŜŅŀīŇĭŅĵ 
ĨńĺħŜŅŏĬŇĬĔŅĶ
ėŜŅĬĺĦ 

)Ȯ&ĭĺĔ',ȮůȮ&ĸĭ'Ȯ 
(Ȯ&ėŌĦ', ŐĸŃȮ-Ȯ&ľŅĶ' 

ŏėĶŊŗŀĚľĴŅĵȮ(ȮŐĸŃȮ/ ěŃĩŌĔĔĶŃĪŜŅĔƞŀĬ
ŏėĶŊŗŀĚľĴŅĵȮ)ȮŐĸŃȮ- 

ĨńĺħŜŅŏĬŇĬĔŅĶŏĝŇĚ
ėĺŅĴĽńĴıńĬīƢ 
(relational 
operator) 

> (ĴŅĔĔĺƞŅ), <Ȯ&ĬƟŀĵĔĺƞŅ' 
>=Ȯ&ĴŅĔĔĺƞŅľĶŊŀŏĪƞŅĔńĭ', <=Ȯ
&ĬƟŀĵĔĺƞŅľĶŊŀŏĪƞŅĔńĭ', == 
(ŏĪƞŅĔńĭ)ȮŐĸŃ != &œĴƞŏĪƞŅĔńĭ' 

įĸĸńıīƢěŅĔĨńĺħŜŅŏĬŇĬĔŅĶĬňŘěŃŏĮƦĬėƞŅėĺŅĴěĶŇĚȮ
&ěĶŇĚľĶŊŀŏĪŖě'ȮŏĪƞŅĬńŘĬ 
ŏĝƞĬȮ2 => 1 ŒľƟėƞŅėĺŅĴěĶŇĚŏĮƦĬěĶŇĚ 
ŐĸŃȮ/ != 7-5 ŒľƟėƞŅėĺŅĴěĶŇĚŏĮƦĬŏĪŖě 

ĨńĺħŜŅŏĬŇĬĔŅĶ
ĪŅĚĨĶĶĔȮ&logical 
operator' 

&& (ŐĸŃ'Ȯ|| (ľĶŊŀ) ŐĸŃȮ! 
(ĬŇŏĽī) 

ŒĝƟŒĬĔŅĶĔŜŅľĬħŏĚŊŗŀĬœĕĔŅĶĪŜŅĚŅĬĕŀĚ
őĮĶŐĔĶĴőħĵħŜŅŏĬŇĬĔŅĶĔńĭįĸĸńıīƢĪňŗœħƟěŅĔĨńĺ
ħŜŅŏĬŇĬĔŅĶėĺŅĴĽńĴıńĬīƢ 

ĨńĺħŜŅŏĬŇĬĔŅĶ
ĮĶŃĔŀĭȮ
&compound 
operator' 

++ (ŏıŇŗĴėƞŅŀňĔľĬŉŗĚŐĸƟĺŐĪĬĪňŗ' 
-- (ĸħėƞŅĸĚľĬŉŗĚŐĸƟĺŐĪĬĪňŗ' 
)=Ȯ&ŏıŇŗĴėƞŅŐĸƟĺŐĪĬĪňŗ' 
-= (ĸħėƞŅŐĸƟĺŐĪĬĪňŗ) 

ŏĝƞĬȮi++ ľĴŅĵĩŉĚȮi = i +1; 
j += 2 ľĴŅĵĩŉĚȮj = j + 2; 
őħĵĨńĺħŜŅŏĬŇĬĔŅĶĬňŘĪŜŅŒľƟĽŅĴŅĶĩŏĕňĵĬ
őĮĶŐĔĶĴœħƟĔĶŃĝńĭĕŉŘĬ 
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0.2 ėŜŅĽńŗĚėĺĭėŋĴ 

ŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴĳŅļŅȮC/C++ ŏıŊŗŀėĺĭėŋĴĔŅĶĪŜŅĚŅĬĕŀĚėŀĴıŇĺŏĨŀĶƢĬńŘĬȮŏĶŅ
ěŃĨƟŀĚĔŜŅľĬħĔŅĶħŜŅŏĬŇĬĔŅĶėŊŀĔŅĶŏĕňĵĬĝŋħėŜŅĽńŗĚŒľƟőĮĶŐĔĶĴĪŜŅĚŅĬŏĮƦĬĸŜŅħńĭȮŒĬĔĶĦňŀĵƞŅĚ
ĚƞŅĵĪňŗĽŋħėŊŀĔŅĶĪŜŅĚŅĬĨŅĴĸŜŅħńĭħńĚŐĽħĚŏĮƦĬŐįĬįńĚĔŅĶĪŜŅĚŅĬœħƟħńĚĶŌĮĪňŗȮ0,/ 
 

 
 

ĶŌĮĪňŗȮ0,/ȮŐįĬįńĚĔŅĶĪŜŅĚŅĬĨŅĴĸŜŅħńĭŐĸŃ 
ĨńĺŀĵƞŅĚėŜŅĽńŗĚĮĶŃĔŅĻĨńĺŐĮĶȮx ŐĸŃĔŜŅľĬħėƞŅ x = 2 

 
ĝŋħėŜŅĽńŗĚėĺĭėŋĴĪňŗěŃŏĮƦĬĨńĺĔŜŅľĬħĸŜŅħńĭĔŅĶĪŜŅĚŅĬŐĭƞĚœħƟŏĮƦĬȮ0ȮĮĶŃŏĳĪȮėŊŀȮŐĭĭ

ŏĸŊŀĔĪŅĚŒħĪŅĚľĬŉŗĚőħĵŒĝƟėŜŅĽńŗĚȮif-else ŐĸŃȮŐĭĭĺĬĸŌĮőħĵĔŅĶĨĶĺěĽŀĭŏĚŊŗŀĬœĕȮėŊŀėŜŅĽńŗĚȮ
for őħĵėŜŅĽńŗĚėĺĭėŋĴĪńŘĚĽŀĚĮĶŃŏĳĪěŃŒĝƟįĸĸńıīƢěŅĔĔŅĶħŜŅŏĬŇĬĔŅĶŏĝŇĚėĺŅĴĽńĴıńĬīƢȮŏĮƦĬĨńĺ
ĨńħĽŇĬŒě 
 
-ȮĝŋħėŜŅĽńŗĚȮif-else ĴňĶŌĮŐĭĭėŊŀ 

 

if (ŏĚŊŗŀĬœĕ)Ȯ{ 
ĝŋħėŜŅĽńŗĚ/ 

} else { 
ĝŋħėŜŅĽńŗĚ0 

} 
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ĞŉŗĚŏĚŊŗŀĬœĕěŃŒľƟįĸĸńıīƢŀŀĔĴŅŏĮƦĬěĶŇĚȮ&True'ȮľĶŊŀŏĪŖěȮ&False' œħƟŏĪƞŅĬńŘĬȮőħĵŏĴŊŗŀ
ŏĚŊŗŀĬœĕŏĮƦĬěĶŇĚȮőĮĶŐĔĶĴĔŖěŃĪŜŅĝŋħėŜŅĽńŗĚ/ȮŐĸŃľŅĔŏĮƦĬŏĪŖěőĮĶŐĔĶĴĔŖěŃĪŜŅĝŋħėŜŅĽńŗĚ0Ȯőħĵ
ĝŋħėŜŅĽńŗĚȮif-else ĬňŘȮĽŅĴŅĶĩŏĕňĵĬŐĽħĚœħƟŒĬĶŌĮŐįĬįńĚĔŅĶĪŜŅĚŅĬȮħńĚĶŌĮĪňŗȮ0,0 
 

 
 

ĶŌĮĪňŗȮ0,0ȮŐįĬįńĚĔŅĶĪŜŅĚŅĬĕŀĚĝŋħėŜŅĽńŗĚȮif-else 
 
-ȮĝŋħėŜŅĽńŗĚȮfor ŏĮƦĬĝŋħėŜŅĽńŗĚĪňŗŒĝƟŒĬĔŅĶĺĬĸŌĮȮĴňĶŌĮŐĭĭėŊŀ 

 

for (ėŜŅĽńŗĚ/; ŏĚŊŗŀĬœĕ; ėŜŅĽńŗĚ0'Ȯ{ 
ĝŋħėŜŅĽńŗĚ 

} 
 

ŒĬĔŅĶĪŜŅĚŅĬĕŀĚėŜŅĽńŗĚȮfor ĬňŘȮĔŖěŃŏĶŇŗĴěŅĔĔŅĶĪŜŅėŜŅĽńŗĚ/ȮŐĸƟĺĨĶĺěĽŀĭŏĚŊŗŀĬœĕȮ
ěŅĔĬńŘĬěŉĚĪŜŅĝŋħėŜŅĽńŗĚĳŅĵŒĬĸŌĮȮ/ȮėĶńŘĚȮěŉĚĪŜŅėŜŅĽńŗĚ0ȮĔƞŀĬĨĶĺěĽŀĭŏĚŊŗŀĬœĕȮŏıŊŗŀħŜŅŏĬŇĬĔŅĶŒĬ
ĶŀĭĩńħœĮȮőħĵľŅĔŏĚŊŗŀĬœĕĪňŗĨĶĺěĽŀĭŒľƟįĸĸńıīƢŏĮƦĬŏĪŖěȮőĮĶŐĔĶĴĔŖěŃŀŀĔěŅĔėŜŅĽńŗĚȮfor ĬňŘȮ
ŐĸƟĺħŜŅŏĬŇĬĔŅĶŒĬĸŜŅħńĭĩńħœĮȮĝŋħėŜŅĽńŗĚȮfor ĬňŘȮĽŅĴŅĶĩŏĕňĵĬŐĽħĚœħƟŒĬĶŌĮŐįĬįńĚĔŅĶĪŜŅĚŅĬȮ
ħńĚĶŌĮĪňŗȮ0,3 
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ĶŌĮĪňŗȮ0,1ȮŐįĬįńĚĔŅĶĪŜŅĚŅĬĕŀĚĝŋħėŜŅĽńŗĚ for 
 

ĨńĺŀĵƞŅĚĔŅĶŒĝƟĚŅĬĝŋħėŜŅĽńŗĚȮfor ĪňŗıĭŏľŖĬœħƟĭƞŀĵėŊŀ 
for (int i=0; i < 10; i++) { ĝŋħėŜŅĽńŗĚȮ} 
ĞŉŗĚŏĮƦĬĔŅĶȮĔŜŅľĬħĨńĺŐĮĶĝŊŗŀȮi ŏĮƦĬĨńĺŐĮĶĪňŗŒĝƟŒĬĔŅĶĺĬĸŌĮȮőħĵŏĶŇŗĴĨƟĬĪňŗȮi = 0 ŐĸƟĺěŅĔĬńŘĬ
ŒľƟĨĶĺěĽŀĭĺƞŅȮi ĴňėƞŅĬƟŀĵĔĺƞŅȮ/.ȮľĶŊŀœĴƞȮľŅĔŒĝƞȮĔŖěŃĪŜŅĚŅĬŒĬĝŋħėŜŅĽńŗĚŒĬĸŌĮȮfor ĬňŘȮőħĵŏĴŊŗŀ
ĪŜŅĚŅĬŏĽĶŖěȮőĮĶŐĔĶĴĔŖěŃŏıŇŗĴėƞŅȮi ŀňĔȮ/ȮħƟĺĵėŜŅĽńŗĚȮi++ ĞŉŗĚľĴŅĵėĺŅĴĺƞŅŒľƟȮi+1 ĔĸŅĵŏĮƦĬȮi 
(Ȯi = i + 1 ) ħńĚĬńŘĬȮĝŋħėŜŅĽńŗĚŒĬĸŌĮĬňŘĔŖěŃĩŌĔĬŜŅĴŅĮĶŃĴĺĸȮ/.ȮėĶńŘĚ 
 
-ȮĝŋħėŜŅĽńŗĚȮwhile ŏĮƦĬĝŋħėŜŅĽńŗĚĪňŗŒĝƟŒĬĔŅĶĺĬĸŌĮőħĵĨĶĺěĽŀĭŏĚŊŗŀĬœĕĔƞŀĬȮ&ėĸƟŅĵȮfor)ȮĴň
ĶŌĮŐĭĭėŊŀ 

while (ŏĚŊŗŀĬœĕ)Ȯ{ 
ĝŋħėŜŅĽńŗĚ 

} 
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ŒĬĔŅĶĪŜŅĚŅĬĕŀĚėŜŅĽńŗĚȮwhile ĬňŘȮĔŖěŃĨĶĺěĽŀĭŏĚŊŗŀĬœĕ őħĵľŅĔįĸĔŅĶĨĶĺěĽŀĭŏĮƦĬěĶŇĚ
őĮĶŐĔĶĴĔŖěŃĪŜŅĝŋħėŜŅĽńŗĚĳŅĵŒĬĸŌĮȮ/ȮėĶńŘĚȮŐĸƟĺěŉĚĔĸńĭĴŅĨĶĺěĽŀĭŏĚŊŗŀĬœĕŀňĔĪňȮŐįĬįńĚĔŅĶ
ĪŜŅĚŅĬĕŀĚĝŋħėŜŅĽńŗĚ while ěŃėĸƟŅĵĔńĭĕŀĚĝŋħėŜŅĽńŗĚȮfor ŐĨƞěŃœĴƞĴňėŜŅĽńŗĚ1 ŐĸŃėŜŅĽńŗĚ2ȮŒĬĶŌĮ
ŐįĬįńĚȮ&ĶŌĮĪňŗȮ2.3) 

ĬŀĔěŅĔėŜŅĽńŗĚėĺĭėŋĴıŊŘĬģŅĬ if-else, for ŐĸŃȮwhile ĪňŗĔĸƞŅĺĩŉĚŒĬľńĺĕƟŀĬňŘȮ
őĮĶŐĔĶĴĳŅļŅȮC-C++ ĵńĚĴňėŜŅĽńŗĚėĺĭėŋĴŀňĔľĸŅĵĨńĺȮœħƟŐĔƞȮĝŋħėŜŅĽńŗĚȮswitch-case ŐĸŃ
ĝŋħėŜŅĽńŗĚȮdo-while ĬŀĔěŅĔĬňŘĵńĚĴňėŜŅĽńŗĚĪňŗŒĝƟŏĮĸňŗĵĬŏĽƟĬĪŅĚĔŅĶħŜŅŏĬŇĬĔŅĶėŊŀėŜŅĽńŗĚȮ
continue,Ȯbreak, goto ŐĸŃȮreturn ĪňŗĴŇœħƟĔĸƞŅĺĩŉĚŒĬĶŅĵĸŃŏŀňĵħŒĬĪňŗĬňŘ 
 
 

0.1 ŀŅŏĶĵƢŐĸŃĲƤĚĔƢĝńĬ 

ŀŅŏĶĵƢȮ&array'ȮŏĮƦĬĨńĺŐĮĶĝŋħľĶŊŀĨńĺŐĮĶĸŜŅħńĭȮĪňŗŏĮƦĬĕƟŀĴŌĸĝĬŇħŏħňĵĺĔńĬȮĶŌĮŐĭĭ
ŀŅŏĶĵƢĪňŗĴňŒĝƟĚŅĬĔńĬĴŅĔėŊŀŀŅŏĶĵƢĕŀĚĕƟŀĴŌĸȮ1 ĴŇĨŇȮ&őħĵŒĬĪŅĚėĦŇĨĻŅĽĨĶƢěŃŏĶňĵĔĺƞŅŏĺĔŏĨŀĶƢ'Ȯ
ŐĸŃŀŅŏĶĵƢĕŀĚĕƟŀĴŌĸȮ2 ĴŇĨŇȮ&ĪňŗŏĶňĵĔĺƞŅŏĴĪĶŇĔĞƢ'ȮŒĬĳŅļŅȮC/C++ ŏĶŅĽŅĴŅĶĩĮĶŃĔŅĻĨńĺŐĮĶ
ŀŅŏĶĵƢœħƟőħĵŒĝƟŏėĶŊŗŀĚľĴŅĵĺĚŏĸŖĭȮ[N]ȮĨŅĴľĸńĚĝŊŗŀĕŀĚŀŅŏĶĵƢőħĵ N ėŊŀĕĬŅħĕŀĚŀŅŏĶĵƢȮ
ĨńĺŀĵƞŅĚŏĝƞĬȮĨńĺŐĮĶĽĨĶŇĚĞŉŗĚŏĮƦĬŀŅŏĶĵƢȮ1 ĴŇĨŇĕŀĚĨńĺŀńĔļĶȮĽŅĴŅĶĩĮĶŃĔŅĻŐĸŃĔŜŅľĬħėƞŅœħƟ
ħƟĺĵėŜŅĽńŗĚ 

af_pȮepccrgleY4[Ȯ;ȮŴFcjjmŵ9 
ĨńĺŀńĔļĶȮ6 ĨńĺŒĬĕƟŀėĺŅĴĕƟŅĚĨƟĬȮěŃĩŌĔĔŜŅľĬħĸĚŒĬŀŅŏĶĵƢĕŀĚĨńĺŐĮĶĨńĺŀńĔļĶĪňŗĝŊŗŀĺƞŅȮ
greeting őħĵĴňĸŜŅħńĭĔŅĶŏĔŖĭĕƟŀĴŌĸĳŅĵŒĬľĬƞĺĵėĺŅĴěŜŅŐĽħĚœħƟħńĚĶŌĮĪňŗȮ2.4ȮőħĵĽńĠĸńĔļĦƢȮ
\0 ĞŉŗĚŏĮƦĬĨńĺŀńĔļĶĽŋħĪƟŅĵĪňŗĞƞŀĬŀĵŌƞȮŏĮƦĬĨńĺŀńĔļĦŃıŇŏĻļĪňŗ ŒĝƟŒĬĔŅĶĭŀĔěŋħĽŇŘĬĽŋħĕŀĚŀŅŏĶĵƢ
ĕƟŀėĺŅĴȮőħĵŀŅŏĶĵƢŒĬĳŅļŅȮC/C++ ěŃĴňŏĸĕħńĝĬňȮ&index' ŏĮƦĬěŜŅĬĺĬŏĨŖĴĭĺĔĪňŗŏĶŇŗĴěŅĔȮ0 
ŏĽĴŀȮŐĸŃŏĶŅŀŅěœĴƞŒĽƞĕĬŅħĕŀĚŀŅŏĶĵƢĔŖœħƟľŅĔŏĶŅĔŜŅľĬħĕƟŀĴŌĸĪňŗŏĔŖĭŒĬŀŅŏĶĵƢĪńĬĪňȮĬńŗĬėŊŀȮ
ėŜŅĽńŗĚȮchar greeting[] = ŴHelloŵ9ȮěŃŒľƟįĸŏľĴŊŀĬĔńĭįĸĕŀĚĨńĺŀĵƞŅĚĕƟŅĚĨƟĬ 
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ĶŌĮĪňŗȮ2.4 ĸńĔļĦŃĔŅĶŏĔŖĭĕƟŀĴŌĸŐĭĭŀŅŏĶĵƢȮ1 ĴŇĨŇ 

 
ĭƞŀĵėĶńŘĚŒĬőĮĶŐĔĶĴĳŅļŅȮC/C++ ĪňŗŏĶŅŏĕňĵĬĕŉŘĬĪňŗŏĶŅĴŇœħƟĮĶŃĔŅĻĨńĺŐĮĶĽĨĶŇĚȮŐĨƞ

ĬŜŅĴŅŒĝƟȮŏĝƞĬĔŅĶŐĽħĚĕƟŀėĺŅĴįƞŅĬĲƤĚĔƢĝńĬȮprintf ĪńŘĚĬňŘŏıĶŅŃĺƞŅŏĶŅĴŇœħƟĨƟŀĚĔŅĶŏĮĸňŗĵĬŐĔƟœĕȮ
ľĶŊŀĮĶŃĴĺĸĕƟŀėĺŅĴŏľĸƞŅĬńŘĬȮőħĵĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭŀŅŏĶĵƢĽĨĶŇĚĬńŘĬȮĔŖĽŅĴŅĶĩĪŜŅ
œħƟȮőħĵĳŅļŅȮC/C++ ĴňœĸĭĶŅĶňȮstring.h ĪňŗĶĺĭĶĺĴėŜŅĽńŗĚĴŅĔĴŅĵĽŜŅľĶńĭĔŅĶěńħĔŅĶĽĨĶŇĚȮ
ŏĝƞĬȮĔŅĶėńħĸŀĔȮ&strcpy'ȮĔŅĶĶĺĴĽĨĶŇĚ (strcat)ȮĔŅĶľŅėĺŅĴĵŅĺĽĨĶŇĚȮ&strlen'ȮŏĮƦĬĨƟĬ 

ŀŅŏĶĵƢĕŀĚĕƟŀĴŌĸĮĶŃŏĳĪĨƞŅĚȮŕȮĽŅĴŅĶĩĮĶŃĔŅĻœħƟŒĬĸńĔļĦŃŏħňĵĺĔńĬĔńĭŀŅŏĶĵƢĕŀĚ
ĨńĺŀńĔļĶȮĨńĺŀĵƞŅĚŏĝƞĬ 

int a[3];  
ŏĮƦĬĔŅĶĮĶŃĔŅĻĨńĺŐĮĶŀŅŏĶĵƢȮ1 ĴŇĨŇȮėŊŀȮa[0], a[1], ŐĸŃȮa[2] őħĵĔŅĶŏĕƟŅĩŉĚėƞŅĕŀĚĽĴŅĝŇĔ
ŐĨƞĸŃĨńĺŀŅěĪŜŅőħĵĔŅĶŒĝƟĝŋħėŜŅĽńŗĚȮforȮŏĝƞĬ 
int a[3]; 
for (int i = 0; i < 3; i++) { 
 a[i] = 5*i; 
} 
őħĵĝŋħėŜŅĽńŗĚĕƟŅĚĨƟĬĬňŘȮěŃĔŜŅľĬħėƞŅŒľƟĔńĭĨńĺŐĮĶȮa[0], a[1], ŐĸŃȮa[2]ȮĨŅĴĸŜŅħńĭ 

ĽŜŅľĶńĭŀŅŏĶĵƢĽŀĚĴŇĨŇȮĔŖĽŅĴŅĶĩĔŜŅľĬħœħƟőħĵŒĝƟĺĚŏĸŖĭȮ2Ȯĝŋħ ĨńĺŀĵƞŅĚŏĝƞĬ 
float M[3][2]; 
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ŏĮƦĬĔŅĶĮĶŃĔŅĻĨńĺŐĮĶŀŅŏĶĵƢȮ2 ĴŇĨŇȮĝŊŗŀȮM őħĵĴňĽĴŅĝŇĔȮ6 ĨńĺȮėŊŀȮM[0][0], M[0][1], 
M[1][0], M[1][1], M[2][0], ŐĸŃȮM[2][1] ĞŉŗĚĔŅĶŏĕƟŅĩŉĚľĶŊŀĔŅĶŏĶňĵĔŒĝƟėƞŅŒĬŀŅŏĶĵƢĬňŘȮĔŖ
ĽŅĴŅĶĩĪŜŅœħƟőħĵŒĝƟĝŋħėŜŅĽńŗĚȮfor ĞƟŀĬĔńĬȮŏĝƞĬ 
 float M[3][2]; 
 for (int i = 0; i < 3; i++) { 
  for (int j = 0; j < 2; j++) { 
   M[i][j] = 3.0*i + j; 
   npglrd&ŴgȮ;Ȯ#b*ȮhȮ;Ȯ#b*ȮKY#b[Y#b[Ȯ;Ȯ#dŵ*Ȯg*Ȯh*Ȯg*Ȯh*ȮKYg[Yh['9 
  } 
 } 

ĽŜŅľĶńĭĔŅĶŏĕƟŅĩŉĚŀŅŏĶĵƢŀňĔĺŇīňľĬŉŗĚȮėŊŀĔŅĶŒĝƟıŀĵŏĨŀĶƢȮ&pointer' ĪňŗŏĮƦĬŏĽĴŊŀĬĨńĺ
ŐĮĶĪňŗŏĔŖĭĕƟŀĴŌĸĕŀĚĪňŗŀĵŌƞĕŀĚĕƟŀĴŌĸŀňĔĪňľĬŉŗĚȮĔŅĶŒĝƟĚŅĬĨńĺŐĮĶıŀĵŏĨŀĶƢěŃĴňĮĶŃőĵĝĬƢĴŅĔŒĬ
ĔŅĶĽĶƟŅĚőėĶĚĽĶƟŅĚĕƟŀĴŌĸ (data structure) ĭŅĚĮĶŃŏĳĪȮŏĝƞĬȮĸŇĚėƢĽŇĽĨƢȮ&linked list'ȮŐĸŃȮ
ĔŅĶěńħĔŅĶĔńĭĕƟŀĴŌĸȮŏĝƞĬȮĔŅĶŏĶňĵĚĸŜŅħńĭȮ&sorting' įŌƟĽĬŒěŒĬĽƞĺĬĬňŘȮĽŅĴŅĶĩĻŉĔļŅŏıŇŗĴŏĨŇĴœħƟ
ěŅĔľĬńĚĽŊŀŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬőĮĶŐĔĶĴĳŅļŅȮC/C++ őħĵĨĶĚ 

ĲƤĚĔƢĝńĬȮ&function'ȮľĶŊŀėŜŅĽńŗĚŒĬĳŅļŅȮC/C++ ŏĮƦĬĽŇŗĚĪňŗįŌƟŏĕňĵĬőĮĶŐĔĶĴĬŜŅĴŅŒĝƟȮ
őħĵĲƤĚĔƢĝńĬŀŅěŐĭƞĚŏĮƦĬĽŀĚĮĶŃŏĳĪȮėŊŀĲƤĚĔƢĝńĬĳŅĵŒĬĨńĺĳŅļŅȮ&built-in function' ŐĸŃ
ĲƤĚĔƢĝńĬĪňŗįŌƟŒĝƟĽĶƟŅĚĕŉŘĬŏŀĚȮ(external function)ȮŒĬľńĺĕƟŀĬňŘŏĶŅěŃĔĸƞŅĺĩŉĚĔŅĶĽĶƟŅĚĲƤĚĔƢĝńĬĕŉŘĬ
ŏŀĚȮĽŜŅľĶńĭĲƤĚĔƢĝńĬıŊŘĬģŅĬĳŅĵŒĬĳŅļŅȮC/C+ȮŐĸŃĲƤĚĔƢĝńĬěŅĔœĸĭĶŅĶňĴŅĨĶģŅĬȮěŃĴňěŜŅĬĺĬ
ĴŅĔȮŐĸŃįŌƟŒĝƟĽŅĴŅĶĩĻŉĔļŅœħƟěŅĔŏŀĔĽŅĶŀŀĬœĸĬƢœħƟőħĵĚƞŅĵȮőħĵĔŅĶėƟĬľŅėŜŅĪňŗŏĔňŗĵĺĕƟŀĚ 

ĶŌĮŐĭĭĕŀĚĔŅĶĮĶŃĔŅĻĲƤĚĔƢĝńĬŒĬĳŅļŅȮC/C++ ėŊŀ 
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ĝĬŇħĕƟŀĴŌĸĪňŗĽƞĚėŊĬȮĝŊŗŀĲƤĚĔƢĝńĬ (ĝĬŇħŐĸŃĝŊŗŀĕƟŀĴŌĸĪňŗĶńĭŏĕƟŅ) 
{ 

ĝŋħėŜŅĽńŗĚ 
return( ĝŊŗŀĨńĺŐĮĶĪňŗĽƞĚėƞŅėŊĬ ); 

} 
 

őħĵėŜŅĽńŗĚȮreturnȮŀŅěŒĝƟľĶŊŀœĴƞŒĝƟĔŖœħƟȮĕŉŘĬĔńĭĺƞŅȮĲƤĚĔƢĝńĬĪňŗŏĶňĵĔĴňĔŅĶėŊĬėƞŅľĶŊŀœĴƞȮ
ľŅĔœĴƞĴňĔŅĶėŊĬėƞŅȮěŃŒĝƟȮėŜŅĺƞŅȮvoid ĭƞĚĭŀĔĝĬŇħĕƟŀĴŌĸĪňŗĽƞĚėŊĬĺƞŅȮœĴƞĴňĔŅĶĽƞĚėŊĬȮ&void 
ŐĮĸĺƞŅȮĺƞŅĚŏĮĸƞŅ'ȮĨńĺŀĵƞŅĚŏĝƞĬȮ 
 

ĨńĺŀĵƞŅĚĪňŗȮ/  void setup() { }  
ėŊŀĲƤĚĔƢĝńĬĝŊŗŀȮsetup ĪňŗœĴƞĴňĔŅĶĶńĭėƞŅŒħȮŕȮŏĕƟŅŐĸŃœĴƞĴňĔŅĶėŊĬėƞŅĔĸńĭŀŀĔœĮ 
 

ĨńĺŀĵƞŅĚĪňŗȮ0  float cal_area(float x, float y)ȮȮ { 
    float area; 
    area = x * y; 
    return(area); 
   } 
ėŊŀĲƤĚĔƢĝńĬĝŊŗŀȮcal_area ĪňŗĴňĔŅĶĶńĭėƞŅĨńĺŐĮĶ x ŐĸŃȮy ŏĕƟŅŐĸŃĴňĔŅĶėŊĬėƞŅĕŀĚĨńĺŐĮĶĝŊŗŀȮ
area ĔĸńĭŀŀĔœĮȮőħĵĨńĺŐĮĶĪňŗĮĶŃĔŅĻŒĬĲƤĚĔƢĝńĬĬňŘěŃĴňėƞŅŏĜıŅŃĳŅĵŒĬĲƤĚĔƢĝńĬĬňŘŏĪƞŅĬńŘĬȮ
&ŏĶňĵĔĺƞŅȮlocal variable'ȮŏĴŊŗŀőĮĶŐĔĶĴĪŜŅĔŅĶėŜŅĬĺĦŏĽĶŖěȮĔŖěŃĸƟŅĚľĬƞĺĵėĺŅĴěŜŅĕŀĚĨńĺ
ŐĮĶĳŅĵŒĬŀŀĔœĮ őħĵľŅĔŏĶŅĨƟŀĚĔŅĶŒľƟĨńĺŐĮĶĬńŘĬĴňĸńĔļĦŃĪňŗŒĝƟœħƟĪńŗĺœĮĨĸŀħĪńŘĚőĮĶŐĔĶĴȮ
&ŏĶňĵĔĺƞŅȮglobal variable'ȮŏĶŅěŃĨƟŀĚĪŜŅĔŅĶĮĶŃĔŅĻĨńĺŐĮĶœĺƟĳŅĵĬŀĔĲƤĚĔƢĝńĬȮĞŉŗĚĳŅļŅȮ
C/C++ ěŃĪĶŅĭĺƞŅĨńĺŐĮĶĪňŗĮĶŃĔŅĻœĺƟĳŅĵĬŀĔȮěŃŏĮƦĬĨńĺŐĮĶĪňŗĽŅĴŅĶĩŒĝƟœħƟŒĬĪŋĔĲƤĚĔƢĝńĬĪňŗ
ŀĵŌƞĳŅĵŒĬőĮĶŐĔĶĴ 
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0.2 ĶŌĮŐĭĭĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĭŊŘŀĚĨƟĬ 

ŒĬŏĝŇĚĮĶŃĺńĨŇĻŅĽĨĶƢȮĳŅļŅȮC++ ŏĮƦĬĳŅļŅĪňŗıńĥĬŅĴŅěŅĔĳŅļŅȮC őħĵĴňĔŅĶŏıŇŗĴ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋȮ&Object-Oriented Programming, OOP'ȮŏĕƟŅ
œĮħƟĺĵȮĞŉŗĚĪŜŅŒľƟĳŅļŅȮC++ ŏĮƦĬĳŅļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚȮįŌƟŒĝƟĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴœħƟ
ľĸŅĔľĸŅĵĶŌĮŐĭĭ 

ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĮƦĬŐĬĺėŇħŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴĪňŗĔŜŅľĬħŒľƟȮŴĺńĨĩŋŵȮ
&instance' ĴňĪńŘĚĕƟŀĴŌĸŐĸŃĔĶŃĭĺĬĔŅĶŀĵŌƞĳŅĵŒĬȮőħĵĕƟŀĴŌĸĬńŘĬěŃŀĵŌƞŒĬĲƕĸħƢ (field) Īňŗ
ĮĶŃĔŅĻœĺƟŒĬĨŀĬĪňŗĽĶƟŅĚĨńĺĺńĨĩŋȮŐĸŃȮĔĶŃĭĺĬĔŅĶĪňŗŀĵŌƞĳŅĵŒĬĺńĨĩŋěŃĩŌĔŏĶňĵĔĺƞŅȮŏĴīŀħȮ
&method'ȮĞŉŗĚŏĴīŀħĬňŘėŊŀĲƤĚĔƢĝńĬĮĶŃŏĳĪľĬŉŗĚĪňŗĔŜŅľĬħĳŅĵŒĬőėĶĚĽĶƟŅĚĕŀĚ ŴĺńĨĩŋŵȮŐĸŃŒĝƟ
ĕƟŀĴŌĸĪňŗŏĔŖĭŒĬĨńĺĺńĨĩŋĬňŘŒĬĔŅĶĮĶŃĴĺĸįĸħƟĺĵ őħĵŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬĨƟĬȮŏĶŅœĴƞ
ěŜŅŏĮƦĬĨƟŀĚĽĶƟŅĚĺńĨĩŋĕŉŘĬŏŀĚȮŐĨƞŏĶŅěŃĨƟŀĚŏĕƟŅŒěĶŌĮŐĭĭĕŀĚĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋĬňŘȮ
ŏıŊŗŀŒľƟĽŅĴŅĶĩĬŜŅȮŴĺńĨĩŋŵȮĪňŗįŌƟŀŊŗĬĔŜŅľĬħĴŅŒĝƟœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

ĔŅĶŒĝƟĚŅĬœĸĭĶŅĶňĪňŗŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋĬňŘȮŏĶŇŗĴĨƟĬěŅĔĔŅĶĮĶŃĔŅĻĝŊŗŀĨńĺŐĮĶȮ
ŴĺńĨĩŋŵȮĨŅĴĨƟĬŐĭĭĪňŗĔŜŅľĬħŀĵŌƞĳŅĵŒĬœĸĭĶŅĶňĪňŗŏĶňĵĔŒĝƟȮĨńĺŀĵƞŅĚȮ&ĬŜŅĴŅěŅĔĭĪĪňŗȮ4'ȮŏĝƞĬ 
ĝŋħėŜŅĽńŗĚȮ 

#include <SH//.4,h> 
SH1106 display(0x3c, D1, D2); 

ŏĮƦĬĔŅĶŏıŇŗĴœĸĭĶŅĶňȮSH1106.h ŏĕƟŅĴŅŒĬőĮĶŐĔĶĴȮěŅĔĬńŘĬěŉĚĮĶŃĔŅĻĨńĺŐĮĶĺńĨĩŋľĶŊŀȮ
instanceȮĪňŗŒľƟĝŊŗŀĺƞŅȮdisplay ĞŉŗĚěŃĬŜŅőėĶĚĽĶƟŅĚĕŀĚĺńĨĩŋĬňŘĴŅěŅĔėĸŅĽȮ&class' ĝŊŗŀȮSH1106 
ĴŅŒĝƟȮőħĵĔŅĶĽĶƟŅĚĺńĨĩŋĪňŗĝŊŗŀĺƞŅȮdisplay ĬňŘĩŌĔĔŜŅľĬħŒľƟŏĝŊŗŀĴĨƞŀĔńĭľĬƞĺĵėĺŅĴěŜŅĨŜŅŐľĬƞĚȮ
0x3c ŐĸŃĨƞŀĔńĭĕŅȮD1 ŐĸŃȮD2 őħĵȮD1 ŐĸŃȮD2 ŏĮƦĬĝŊŗŀĕŅĕŀĚœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮĪňŗĴň
ĔŅĶĔŜŅľĬħĨŜŅŐľĬƞĚŐĸŃĺŇīňĔŅĶŏĕƟŅĩŉĚŒĬľĬƞĺĵėĺŅĴěŜŅĕŀĚŏėĶŊŗŀĚŀĵŌƞĔƞŀĬŐĸƟĺ 

įŌƟŒĝƟĽŅĴŅĶĩŏĕƟŅĩŉĚŏĴīŀħľĶŊŀĲƤĚĔƢĝńĬĪňŗĔŜŅľĬħŒĬœĸĭĶŅĶňœħƟőħĵĔŅĶŏĮƕħœĲĸƢœĸĭĶŅĶňħŌ
œħƟőħĵĨĶĚ ŐĸŃĔŅĶŏĶňĵĔŒĝƟĚŅĬŏĴīŀħŏľĸƞŅĬńŘĬĔŖĽŅĴŅĶĩĪŜŅœħƟőħĵĔŅĶŒĝƟěŋħȮ,ȮĞŉŗĚėŜŅĽńŗĚěŃĴň
ĶŌĮŐĭĭėŊŀ 
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ĺńĨĩŋ,ŏĴīŀħ&ıŅĶŅĴŇŏĨŀĶƢĶńĭŏĕƟŅ'ȮȮȮȮľĶŊŀȮȮȮȮȮinstance.method&parameters'; 
ĨńĺŀĵƞŅĚŏĝƞĬȮ 

display.setFont&ArialMT_Plain_/4'; 
ŏĮƦĬĔŅĶŏĶňĵĔŒĝƟŏĴīŀħĝŊŗŀȮsetFont ĞŉŗĚĮĶŃĔŅĻŒĬĺńĨĩŋĬňŘȮőħĵĴňıŅĶŅĴŇŏĨŀĶƢȮėŊŀ ArialMT_ 
Plain_/4 ĞŉŗĚŏĮƦĬĔŜŅľĬħĝĬŇħĕŀĚĨńĺŀńĔļĶľĶŊŀĲŀĬĨƢĪňŗŐĽħĚħƟĺĵĺńĨĩŋĝŊŗŀȮdisplay őħĵľŅĔĺƞŅ
ŏĶŅĴňĺńĨĩŋľĸŅĵȮŕȮĨńĺȮĔŅĶĔŜŅľĬħĬňŘĔŖěŃœĴƞĽƞĚįĸŒħȮŕȮĨƞŀĺńĨĩŋŀŊŗĬȮŏıĶŅŃĺƞŅȮĨńĺŐĮĶĪňŗĩŌĔ
ŏĮĸňŗĵĬŐĮĸĚėƞŅȮĞƞŀĬŀĵŌƞĳŅĵŒĬĺńĨĩŋĝŊŗŀȮdisplayȮŀňĔĪňľĬŉŗĚ 

ŐĬĺėŇħĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋĬňŘŀŅěěŃħŌĞńĭĞƟŀĬĽŜŅľĶńĭįŌƟİƗĔľńħŏĕňĵĬőĮĶŐĔĶĴȮ
ŐĨƞľŅĔĻŉĔļŅŒľƟĸŉĔĸĚœĮěŃıĭĺƞŅȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕĬŅħŒľĠƞȮŏĝƞĬőĮĶŐĔĶĴ
ĶŃĭĭĮĢŇĭńĨŇĔŅĶȮěŃĴňėĺŅĴĞńĭĞƟŀĬĴŅĔľŅĔŒĝƟĺŇīňĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭħńŘĚŏħŇĴȮŏĬŊŗŀĚěŅĔěŃ
ıĭėĺŅĴĵŋƞĚĵŅĔŒĬĔŅĶěŜŅĔńħŏĕĨĕŀĚĔŅĶĔŜŅľĬħėƞŅĕŀĚĨńĺŐĮĶĨƞŅĚȮŕȮŐĸŃĔŅĶĽƞĚėƞŅĕŀĚĕƟŀĴŌĸ
ĶŃľĺƞŅĚĲƤĚĔƢĝńĬěŃĴňėĺŅĴĞńĭĞƟŀĬĴŅĔȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋĬňŘȮŏĮƦĬŐĬĺėŇħĪňŗĪŜŅŒľƟĔŅĶ
ıńĥĬŅőĮĶŐĔĶĴĪŜŅĚŅĬœħƟĚƞŅĵĕŉŘĬȮőħĵįŌƟĪňŗĬŜŅœĸĭĶŅĶňĪňŗĴňĔŅĶŏĕňĵĬőĮĶŐĔĶĴĸńĔļĦŃĬňŘĴŅŒĝƟȮ
ěŜŅŏĮƦĬěŃĨƟŀĚĻŉĔļŅŏıňĵĚĲƤĚĔƢĝńĬȮ&ľĶŊŀŏĴīŀħ'ȮĪňŗŀĵŌƞĳŅĵŒĬŏıŊŗŀŒľƟĽŅĴŅĶĩŒĝƟĚŅĬœħƟĨŅĴ
ĨƟŀĚĔŅĶȮĽŜŅľĶńĭĔŅĶĬŜŅŐĬĺėŇħĕŀĚĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋĴŅŒĝƟĔńĭĔŅĶıńĥĬŅŁŅĶƢħŐĺĶƢ
ħƟŅĬœĴőėĶėŀĬőĪĶĸŏĸŀĶƢěŃĪŜŅŒľƟŏĶŅĽŅĴŅĶĩĴŀĚŏĽĴŊŀĬĺƞŅȮŁŅĶƢħŐĺĶƢĨƞŅĚȮŕȮĪňŗĬŜŅĴŅĨƞŀȮŏĮƦĬ
ŏĽĴŊŀĬĔńĭĺńĨĩŋľĬŉŗĚȮŕȮĪňŗŏĶŅĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴĽńŗĚĔŅĶœħƟĨŅĴėĺŅĴĨƟŀĚĔŅĶőħĵĨĶĚȮőħĵ
ĔŅĶŏĶňĵĔŏĴīŀħĪňŗĴňŀĵŌƞĴŅŒĝƟĚŅĬ 
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ĭĪĪňŗȮ1 
ŐĬŃĬŜŅĽĩŅĮƤĨĵĔĶĶĴĕŀĚȮNodeMCU v.3 

 
ŒĬĭĪĬňŘěŃŏĮƦĬĔŅĶŐĬŃĬŜŅĭŀĶƢħȮNodeMCU v.3 ĞŉŗĚŏĮƦĬœĴőėĶėŀĬőĪĶĸŏĸŀĶƢľĸńĔĪňŗ

ŏĸŊŀĔĴŅĬŜŅŏĽĬŀŒĬľĬńĚĽŊŀŏĸƞĴĬňŘȮőħĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀŋĮĔĶĦƢĨƞŅĚȮŕȮĪňŗĬŜŅŏĽĬŀŒĬĭĪĨƞŀȮŕȮœĮȮ
ĔŖěŃŒĝƟĭŀĶƢħĬňŘŏĮƦĬģŅĬŒĬĔŅĶŏĝŊŗŀĴĨƞŀ 
 

3.1 ėŋĦĽĴĭńĨŇĕŀĚȮNodeMCU v.3 

NodeMCU ėŊŀȮŐıĸĨĲŀĶĴľĬŉŗĚĪňŗŒĝĝĺĵŒĬĔŅĶĽĶŅĚőĮĶŏěėŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶı
ĽŇŗĚȮ&Internet of Things, IoT) ĪňŗĮĶŃĔŀĭœĮħĺĵĨńĺĭŀĶƢħȮŐĸŃȮĞŀĲĨƢŐĺĶƢŒĬĨńĺȮ&Firmware) 
ĪňŗŏĮĬĸńĔļĦŃőŀŏıƞĬĞŀĶƢĽȮ&open-source) ŒĬĨŀĬŐĶĔ įŌƟŒĝƟěŃĨƟŀĚŏĕňĵĬőĮĶŐĔĶĴħĺĵĳŅļŅȮ
Lua ŏıŊŗŀŒľƟŒĝƟĚŅĬȮNodeMCUȮœħȮŐĨƞĨƞŀĴŅœħƟıńĥĬŅŒľƟĽŅĴŅĶĩŒĝƟĳŅļŅ C ŒĬȮArduino IDE 
ŏıŊŗŀėĺĭėŋĴœħƟȮĪŜŅŒľŒĝĚŅĬœħĚŅĵĕŉŘĬȮőħĵĭŀĶƢħĬňŘĴŅıĶŀĴĔńĭőĴħŌĸȮWiFi (ESP8266) ĞŉŗĚŏĮĬ 
ľńĺŒěĽŜŅėńĠŒĬĔŅĶŒĝŏĝŊŗŀĴĨŀĔńĭŀŇĬŏĪŀĶŏĬŖĨȮĨńĺőĴħŌĸȮWiFi (ESP8266) ĬńŘĬĴňŀĵŌħĺĵĔńĬľĸŅĵ
ĶŋĬȮĨńŘĚŐĨŏĺŀĶĝńĬŐĶĔėŊŀȮESP-01 ěĬŒĬĴňĩŉĚŏĺŀĶƢĝńĬȮESP-12 őħĵőĴħŌĸĬňŘĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭ
ŒĬȮNodeMCU ĶŋƞĬŐĶĔĬńŘĬėŊŀȮESP-12 ŐĸŃŒĬŏĺŀĶƢĝńĬĨƞŀĴŅȮ&NodeMCU v.2) ĬńŘĬěŃŒĝőĴħŌĸȮ
ESP-12E ŐĪĬȮĞŉŗĚŒĬĔŅĶŒĝĚŅĬőħĵĶĺĴĬńŘĬěŃœĴŐĨĔĨŅĚĔńĬĴŅĔĬńĔȮŐĨƞĭŀĶƢħŏĺŀĶƢĝńĬȮ3 ěŃĴň
ĕĬŅħŒľĠƞĕŉŘĬȮNodeMCU ĬńŘĬĴňĸńĔļĦŃėĸŅĵĔńĭȮArduino ĨĶĚĪňŗȮĴňıŀĶĨĕŅŏĕƟŅľĶŊŀŀŇĬıŋĨ
ıŀĶƢĨȮ&input port) ŐĸŃȮıŀĶƢĨĕŅŀŀĔľĶŊŀŏŀŅĨƢıŋĨıŀĶƢĨȮ&output port) ŀĵŌƞŒĬĨńĺŏŀĚȮĪŜŅŒľƟ
ŏĶŅĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴėĺĭėŋĴŀŋĮĔĶĦĨƞŅĚȮŕȮœħőħĵĨĶĚȮœĴĨŀĚĪŜŅįŅĬĝŇĮŀŊŗĬȮŕȮ
NodeMCU v.3 ĬňŘĽŅĴŅĶĩĪŜŅŀŃœĶœħľĸŅĵŀĵŅĚĴŅĔȮőħĵŏĜıŅŃĚŅĬĪňŗŏĔňŗĵĺĕŀĚĔńĭȮIoT  
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œĴĺŅěŃŏĮƦĬȮĔŅĶĪŜŅŏĺŖĭŏĞŇĶƢĲŏĺŀĶƢĕĬŅħŏĸŖĔȮĔŅĶėĺĭėŋĴĔŅĶŏĮħĮħœĲįŅĬŏėĶŊŀĕƞŅĵȮŐĸŃŀŊŗĬȮŕȮ
ŀňĔĴŅĔĴŅĵȮĨńĺĭŀĶƢħȮNodeMCU v.3 ŐĽħĚħńĚĶŌĮĪňŗȮ3.1 

ĶŌĮĪňŗȮ1,0ȮŐĽħĚĨŜŅŐľĬƞĚıŇĬŐĸŃĕŅĕŀĚȮNodeMCU v.3ȮőħĵĴňĕŅĪňŗŒĝƟĚŅĬĭƞŀĵȮŕȮėŊŀ
ĕŅȮGPIOȮ&General Purpose Input/Output) ľĶŊŀĕŅȮD0 ů D12ȮĕŅȮADC (Analog to 
Digital) ľĶŊŀĕŅȮA0 ŐĸŃȮĕŅœĲŏĸňŘĵĚȮ&VUSB ŐĸŃȮ1,1ȮV'ȮŐĸŃĔĶŅĺħƢȮ&Ground, GND' 
 

 
 

ĶŌĮĪňŗȮ3,/ȮĳŅıĭŀĶƢħȮNodeMCU v.3 
 

 
ĶŌĮĪňŗȮ3,0ȮĨŜŅŐľĬĚıŇĬŐĸŃĕŅĕŀĚȮNodeMCU v.3 

 



 
ĶŌĮĪňŗȮ3.3 ĺĚěĶĕŀĚĭŀĶħȮNodeMCU v.3 (ĳŅıěŅĔȮhttps://github.com/nodemcu/nodemcu-devkit) 

https://github.com/nodemcu/nodemcu-devkit


 

3.2 NodeMCU Base v.1 

ŏıŊŗŀėĺŅĴĽŃħĺĔŒĬĔŅĶŒĝƟĚŅĬȮNodeMCU ĞŉŗĚŏĮƦĬĭŀĶƢħĕĬŅħŏĸŖĔȮįŌƟıńĥĬŅœħƟĽĶƟŅĚȮ
NodeMCU Base ĕŉŘĬŏıŊŗŀŏĮƦĬģŅĬĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴĨƞŀĨƞŅĚȮŕȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ1,2&Ĕ'ȮŐĸŃĴň
ĸńĔļĦŃĔŅĶŒĝƟĚŅĬȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ1,2&ĕ' 
 

 
 

ĶŌĮĪňŗȮ1.4 &Ĕ'ȮĭŀĶħȮNodeMCU Base Version 1.0  
ŐĸŃȮ&ĕ'ȮĭŀĶƢħȮNodeMCU ŐĸŃȮNodeMCU Base  
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3.1 ĔŅĶĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDEȮĽŜŅľĶńĭȮNodeMCU 

ĔŅĶĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE ŏĮƦĬĔŅĶĨŇħĨńŘĚőĮĶŐĔĶĴŏıŊŗŀŒĝŒĬĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴŒľĔńĭĭŀĶħȮESP8266ȮľĶŊŀĭŀĶħŀŊŗĬȮŕȮįŅĬĪŅĚȮArduino IDE ĞŉŗĚěŃŒĝƟľĸńĔĔŅĶ
ĕŀĚĳŅļŅȮC/C++ ĪňŗĔĸƞŅĺĩŉĚőħĵĵƞŀŒĬĭĪĪňŗȮ0ȮĔŅĶŏĝŊŗŀĴĨƞŀĔńĭĭŀĶƢħĬňŘĪŜŅœħƟħĺĵĺŇīňĔŅĶ
ŏħňĵĺĔńĭĔŅĶŏĝŊŗŀĴĨƞŀĭŀĶƢħȮArduino ŀŊŗĬȮŕȮŏıŊŗŀŒľĔŅĶŏĕňĵĬőĮĶŐĔĶĴĴňėĺŅĴĚŅĵĴŅĔĵŇŗĚĕŉŘĬȮ
ĽŜŅľĶńĭįŌƟĪňŗėŋƟĬŏėĵĔńĭĭŀĶƢħȮArduino ŀĵŌƞĔƞŀĬŐĸƟĺȮĕńŘĬĨŀĬĔŅĶĨŇħĨńŘĚĴňĶŅĵĸŃŏŀňĵħħńĚĨƞŀœĮĬňŘ 
 
ħŅĺĬƢőľĸħőĮĶŐĔĶĴ 

őĮĶŐĔĶĴĪňŗŏĶŅŒĝƟŒĬĔŅĶĪħĽŀĭėŊŀȮArduino IDE 1.8.8 IoT őħĵőĮĶŐĔĶĴěŃĶŀĚĶńĭ
ĶŃĭĭĮĢŇĭńĨŇĔŅĶ Windows, Mac OS X, Linux ĪńŘĚŐĭĭȮ32 ĭŇĨ ŐĸŃȮ64 ĭŇĨ ĞŉŗĚŏĶŅĽŅĴŅĶĩ
ħŅĺĬƢőľĸħĨńĺĨŇħĨńŘĚœħěŅĔȮhttps://www.arduino.cc/en/main/softwareȮľĶŊŀȮhttps:// 
inex.co.th/shop/software-downloadȮĶŌĮĪňŗȮ1,3ȮŐĽħĚľĬƟŅĨƞŅĚħŅĺĬƢőľĸħ Arduino IDE 
ĕŀĚŏĺŖĭĭĶŇļńĪȮInexȮĽŜŅľĶńĭœħƟĨŇħĨńŘĚȮArduino IDE (ěŅĔȮarduino.cc) ěŃĨƟŀĚĪŜŅĔŅĶĨŇħĨńŘĚȮ
Board Manager URL ŏıŇŗĴŏĨŇĴȮŐĸŃħŅĺĬƢőľĸħĽƞĺĬĕĵŅĵĽŜŅľĶńĭȮESP8266 őħĵĴň
ĶŅĵĸŃŏŀňĵħŐĽħĚŒĬĳŅėįĬĺĔȮĔ 
 

 
 

ĶŌĮĪňŗȮ1.5ȮľĬƟŅĨƞŅĚħŅĺĬőľĸħȮArduino IDE ĪňŗĴňĽƞĺĬĕĵŅĵȮIoT 
ěŅĔȮhttps://inex.co.th/shop/software-download 

 

https://www.arduino.cc/en/main/software
https://inex.co.th/shop/software-download
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ĽŜŅľĶńĭĔŅĶĨŇħĨńŘĚȮArduino IDE ĭĬȮWindows ěŃĴňŐĭĭŒľŏĸŊŀĔĪńŘĚȮŐĨĔœĲĸŒĝœħ
ŏĸĵȮ&ZIP file for non admin install) ľĶŊŀȮĨŇħĨńŘĚŏľĴŊŀĬőĮĶŐĔĶĴŀŊŗĬĪńŗĺȮŕȮœĮȮėŊŀȮĶńĬ
őĮĶŐĔĶĴĨŇħĨńŘĚȮ&Installer) ľŅĔħŅĺĬƢőľĸħŏĶňĵĭĶŀĵŐĸĺŒľŏĮħȮArduino 1.8.6_IoT_Setup 
ĕŉŘĬĴŅħńĚĶŌĮĪňŗȮ3.6 őħĵŏĸŊŀĔĨŇħĨńŘĚőĮĶŐĔĶĴĸĚĪňŗȮC:\Arduino18 ħńĚĶŌĮĪňŗȮ3,5 
 

 
 

ĶŌĮĪňŗȮ1.6 ľĬŅĨŅĚŏĶŇŗĴĨĬĔŅĶĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE 
 

 
 

ĶŌĮĪňŗȮ1.7 ľĬŅĨŅĚŏĸŊŀĔőĲĸŏħŀĶƢĪňŗĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE 
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ŏĸŊŀĔĨŇħĨńŘĚĭŀĶƢħ ESP8266ȮĸĚŒĬȮArduino IDE 
ľĸńĚěŅĔŏĸŊŀĔĨŇħĨńŘĚȮArduino IDE ŐĸƟĺĔŖŒľƟĔħŏĸŊŀĔĨŇħĨńŘĚŐĭĭȮFull Installation 

with IoT ESP2866 ħńĚĶŌĮĪňŗ 3.8 ěŅĔĬńŘĬĔŖŏĸŊŀĔĨŇħĨńŘĚœŀėŀĬĸĚĭĬȮStart Menu ŐĸŃȮŏĸŊŀĔ
ĨŇħĨńŘĚőĮĶŐĔĶĴȮěŅĔĬńŘĬőĮĶŐĔĶĴěŃĩŌĔĨŇħĨńŘĚħńĚĶŌĮĪňŗȮ3,7 
 

 
 

ĶŌĮĪňŗȮ1.8 ľĬŅĨŅĚŐĽħĚĔŅĶŏĸŊŀĔĔŅĶĨŇħĨńŘĚȮESP0644Ȯadd-on 
 

 
 

ĶŌĮĪňŗȮ1,9 ľĬŅĨŅĚŐĽħĚĔŅĶĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE 
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ĶŀěĬĔĺŅěŃĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE ŏĽĶŖěĽŇŘĬȮěŅĔĬńŘĬȮěŃĴňľĬƟŅĨƞŅĚĮĶŅĔġĕŉŘĬȮ
ŒľƟįŌƟĨŇħĨńŘĚĪŜŅĔŅĶĨŇħĨńŘĚœħĶŏĺŀĶȮCP0/.x USB to UART őħĵĔħĮŋĴȮNext ħńĚĶŌĮĪňŗȮ3,/. ŐĸŃȮ
ŀƞŅĬŐĸŃĔħŏĸŊŀĔĵŀĴĶńĭȮ&accept'ȮĕƟŀĨĔĸĚŏĶŊŗŀĚœĸŏĞĬĨƢȮěŅĔĬńŘĬœħĶŏĺŀĶƢěŃĨŇħĨńŘĚĸĚŒĬ
ėŀĴıŇĺŏĨŀĶƢȮŐĸŃŐĽħĚįĸĸńıīƢħńĚŐĽħĚŒĬĶŌĮĪňŗȮ3,//ȮěŅĔĬńŘĬŏĮƦĬĔŅĶĽŇŘĬĽŋħĔŅĶĨŇħĨńŘĚ 

ĽŜŅľĶńĭľĬƟŅĨƞŅĚŏĸŊŀĔĨŇħĨńŘĚœħĶŏĺŀĶƢŀŊŗĬȮŕȮĪňŗŀŅěĮĶŅĔġĕŉŘĬľĸńĚĨŇħĨńŘĚőĮĶŐĔĶĴȮ
Arduino IDEȮĬńŘĬȮĕŀŒľƟįŌƟĨŇħĨńŘĚŏĸŊŀĔĨŇħĨńŘĚœħĶŏĺŀĶƢŏľĸƞŅĬńŘĬħƟĺĵ 

ľĸńĚěŅĔĨŇħĨńŘĚŏĽĶŖěȮőĮĶŐĔĶĴěŃŒľƟŏĸŊŀĔĸńĔļĦŃĨńŘĚĨƟĬĕŀĚľĬƟŅĨŅőĮĶŐĔĶĴȮĕŀŒľƟ
ŏĸŊŀĔȮArduino ħńĚĶŌĮĪňŗȮ3,/0 
 

 
 

ĶŌĮĪňŗȮ1.10 ľĬŅĨŅĚŐĽħĚĔŅĶĨŇħĨńŘĚœħĶŏĺŀĶƢȮCP210x USB to UART 
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ĶŌĮĪňŗȮ1.1/ ľĬŅĨŅĚŐĽħĚĔŅĶįĸĔŅĶĨŇħĨńŘĚœħĶŏĺŀĶƢȮCP210x USB to UART 
 

 
 

ĶŌĮĪňŗȮ1,/0ȮľĬƟŅĨƞŅĚŐĽħĚĨńĺŏĸŊŀĔĸńĔļĦŃĨńŘĚĨƟĬĕŀĚĭŀĶƢħĽŜŅľĶńĭőĮĶŐĔĶĴȮArduino IDE 
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3.4 ĔŅĶŏĶŇŗĴĨƟĬĪħĽŀĭőĮĶŐĔĶĴȮArduino IDE 
 

ŏĸŊŀĔĭŀĶƢħŒĬőĮĶŐĔĶĴȮArduino IDE 
ŏĴŊŗŀĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE ĨŅĴĕńŘĬĨŀĬŒĬľńĺĕƟŀĪňŗŐĸƟĺŏĽĶŖěĽĴĭĶŌĦŐĸĺȮĕŀŒľƟ

ŏĮħőĮĶŐĔĶĴȮArduino /,6,6 ŐĸŃĪŜŅĔŅĶŏĸŊŀĔĭŀĶħȮőħĵĪňŗŏĸŊŀĔĪňŗŏĴĬŌȮTools ŐĸĺŏĸŊŀĔȮ
Board: NodeMCU /,.Ȯ&ESP-/0E Module) ħńĚĶŌĮĪňŗȮ1,/1ȮŏıŊŗŀŒĝŏĕňĵĬőĮĶŐĔĶĴėĺĭėŋĴ 
 

 
 

ĶŌĮĪňŗȮ1,/1ȮĔŅĶŏĸŊŀĔȮBoard: NodeMCU /,.Ȯ&ESP-/0E Module)Ȯ 
ŒĬőĮĶŐĔĶĴȮArduino IDE 
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ĔŅĶŏĝŊŗŀĴĨƞŀȮNodeMCU v.3 ĔńĭėŀĴıŇĺŏĨŀĶƢ 
ĕŀŒľƟĨŀĽŅĵȮUSB ŏĕŅĔńĭȮNodeMCU ŐĸĺĨŀĽŅĵȮUSB ŀňĔħƟŅĬŏĕŅĪňŗŏėĶŊŗŀĚ

ėŀĴıŇĺŏĨŀĶȮľĸńĚěŅĔĬńŘĬŒľĔŜŅľĬħĝŀĚĪŅĚŏĝŊŗŀĴĨŀőĮĶŐĔĶĴȮArduino IDE ĔńĭȮNodeMCU 
őħĵŏĸŊŀĔĪňŗħŌĪňŗŏĴĬŌȮTool >> Ports: ĽŜŅľĶńĭĨńĺŀĵƞŅĚĬňŘȮNodeMCU ĪňŗŏĝŊŗŀĴĨƞŀȮěŃĨƞŀŀĵŌƞĪňŗȮ
COM3 ħńĚĬńŘĬěŉĚŏĸŊŀĔȮPort ŏĮƦĬȮCOM3 ħńĚĶŌĮĪňŗȮ1,/2Ȯ 
 

 
 

ĶŌĮĪňŗȮ1,/2ȮĔŅĶŏĸŊŀĔȮPort ĪňŗĨŇħĨƞŀĔńĬĶŃľĺƞŅĚȮNodeMCU ŐĸŃőĮĶŐĔĶĴȮArduino IDE 
 

ĕŀŒľƟĪŜŅĔŅĶĪħĸŀĚŀńĮőľĸħőĮĶŐĔĶĴȮőħĵėĸŇĔĪňŗĮŋĴȮȮ(Upload)ȮľĶŊŀœĮĪňŗŏĴĬŌȮ
Sketch >> Upload őħĵĕŀŒľƟĽńĚŏĔĨŒĬĕĦŃĪňŗŀńĮőľĸħȮLED ĪňŗĴŋĴĕƟŅĚȮŕȮĝŇĮȮESP8266 (D4)Ȯ
ěŃĔĶŃıĶŇĭȮŐĸŃľĬƟŅĨƞŅĚĕƟŀėĺŅĴħƟŅĬĸƞŅĚĕŀĚőĮĶŐĔĶĴěŃŐĽħĚŏĮŀĶŏĞŖĬĨĔŅĶŀńĮőľĸħȮĶŀ
ěĬĔŅĶŀńĮőľĸħěŃŏĽĶŖěĽŇŘĬȮľŅĔœĴƞıĭĕƟŀėĺŅĴĭŀĔėĺŅĴįŇħıĸŅħȮ&error message'ȮŒħȮŕȮĔŖ
ŐĽħĚĺƞŅĭŀĶƢħȮNodeMCU v.3 ĨŇħĨƞŀĔńĭőĮĶŐĔĶĴȮArduino IDE œħƟĽŜŅŏĶŖěħńĚĶŌĮĪňŗȮ3.15 
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ĶŌĮĪňŗȮ3.15ȮĶŌĮŐĽħĚĔŅĶŀńĮőľĸħőĮĶŐĔĶĴĸĚĽŌƞĭŀĶƢħȮNodeMCU v.3 
 
őėĶĚĽĶƟŅĚőĮĶŐĔĶĴȮArduino 

ŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴĽŜŅľĶńĭėĺĭėŋĴĭŀĶħȮNodeMCU v.3ȮŒĬĔŅĶŀĭĶĴĬňŘŏĶŅěŃĨŀĚ
ŏĕňĵĬőĮĶŐĔĶĴőħĵŒĝĳŅļŅĕŀĚȮArduino (Arduino programming language) ĞŉŗĚĨńĺĳŅļŅ
ĕŀĚȮArduino ŏŀĚĔŖĬŜŅŏŀŅőŀŏıĬĞŀĶĽőĮĶŏěŖĔĨƢĪňŗĝŊŗŀȮwiring ĴŅıńĥĬŅĨŀȮĳŅļŅĕŀĚȮ
ArduinoȮŐĭĚœħŏĮĬȮ2ȮĽĺĬľĸńĔėŊŀ 

1. őėĶĚĽĶŅĚĳŅļŅȮ&structure) ĨńĺŐĮĶŐĸŃėŅėĚĪňŗ 
2. ĲĚĔĝńĬȮ&function) 
ĳŅļŅȮArduinoȮěŃŀŅĚŀŇĚĺŇīňĔŅĶŏĕňĵĬőĮĶŐĔĶĴĨŅĴĳŅļŅȮC/C++ ěŉĚŀŅěĔĸŅĺœħĺŅ

ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĽŜŅľĶńĭĭŀĶƢħȮArduino (ĞŉŗĚĔŖĶĺĴĩŉĚĭŀĶħȮNodeMCU ħƟĺĵ' ĔŖėŊŀĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴĳŅļŅȮC/C++ őħĵŏĶňĵĔŒĝĲĚĔĝńĬŐĸŃœĸĭĶŅĶňĨƞŅĚȮŕȮĪňŗĪŅĚįŌƟıńĥĬŅȮœħŏĨĶňĵĴœĺŒľ
ŐĸĺĞŉŗĚĽŃħĺĔŐĸŃȮĪŜŅŒľįŌĪňŗœĴĴňėĺŅĴĶŌħŅĬœĴőėĶėŀĬőĪĶĸŏĸŀĶŀĵŅĚĸŉĔĞŉŘĚĽŅĴŅĶĩŏĕňĵĬ
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őĮĶŐĔĶĴĽńŗĚĚŅĬœħȮőħĵőĮĶŐĔĶĴĳŅļŅȮArduino ĴňĽŀĚĽĺĬľĸńĔȮŕȮėŊŀȮĲƤĚĔƢĝńĬȮsetup() ŐĸŃȮ
ĲƤĚĔƢĝńĬȮloop() ħńĚĶŌĮĪňŗȮ3.16 

ŏĴŊŗŀőĮĶŐĔĶĴĪňŗŏĕňĵĬĩŌĔėŀĴœıĸƢȮĔŖěŃĴňĔŅĶĔŜŅľĬħĨńĺŐĮĶĨƞŅĚȮŕȮĪňŗŀĵŌƞħƟŅĬĭĬĕŀĚ
őėƟħĔƞŀĬěŃŏĕƟŅĽŌƞĲƤĚĔƢĝńĬȮsetup('ȮőħĵĔŅĶĪŜŅĚŅĬĕŀĚőĮĶŐĔĶĴĬńŘĬěŃŏĶŇŗĴĪňŗĲĚĔĝńĬȮsetup()ȮĞŉŗĚ
ěŃĴňĔŅĶĶńĬėŜŅĽńŗĚŒĬĲĚĔĝńĬĬňŘŏıňĵĚėĶńŘĚŏħňĵĺȮĲƤĚĔƢĝńĬĬňŘŀŅěŒĝŒĬĔŅĶĔŜŅľĬħėŅŏĶŇŗĴĨƟĬĨƞŅĚȮŕȮ
ĕŀĚĔŅĶĪŜŅĚŅĬȮĽĺĬĲĚĔĝńĬȮloop() ŏĮĬĽĺĬĪŜŅĚŅĬőĮĶŐĔĶĴěŃĪŜŅėŜŅĽńŗĚŒĬĲĚĔĝńĬĬňŘŀĵƞŅĚ 
ĨŀŏĬŊŗŀĚĔńĬĨĸŀħŏĺĸŅȮőħĵĮĔĨŇėŜŅĽńŗĚŒĬĲƤĚĔƢĝńĬȮsetup() ěŃŒĝĔŜŅľĬħĔŅĶĨńŘĚėƞŅĔŅĶĪŜŅĚŅĬ
ĕŀĚĕŅĨŅĚȮŕȮĕŀĚĭŀĶƢħȮĶĺĴĩŉĚĔŜŅľĬħĔŅĶĽŊŗŀĽŅĶŐĭĭŀĬŋĔĶĴĔńĭėŀĴıŇĺŏĨŀĶƢ 

ĲĚĔĝńĬȮloop() ŏĮĬőėħľĸńĔĕŀĚőĮĶŐĔĶĴĪňŗĪŜŅĚŅĬĞŘŜŅȮŕȮŏĝĬȮŀŅĬėŅŀŇĬıŋĨȮ
ĮĶŃĴĺĸįĸȮĔŜŅľĬħėƞŅŏŀŅĨıŋĨȮłĸłȮőħĵĽĺĬĔŜŅľĬħėŅŏĶŇŗĴĨĬŏĝĬĨńĺŐĮĶěŃĨŀĚŏĕňĵĬĪňŗĽĺĬ
ľńĺĕŀĚőĮĶŐĔĶĴĔŀĬĩŉĚĨńĺėŜŅĽńŗĚȮŏĝƞĬŏħňĵĺĔńĭĔŅĶŏĕňĵĬőĮĶŐĔĶĴŒĬĳŅļŅ C/C++ őħĵŏĶŅěŃ 
ĨŀĚėŜŅĬŉĚĩŉĚĨńĺıŇĴıŏĸŖĔ-ŒľĠĕŀĚĝŊŗŀĨńĺŐĮĶŐĸŃĝŊŗŀĕŀĚĲĚĔĝńĬħƟĺĵȮėŊŀěŃĨƟŀĚŏĕňĵĬĝŊŗŀĨńĺŐĮĶ
ŏľĸƞŅĬňŘŒľĩŌĔĨŀĚĨĶĚĔńĬŏĽĴŀȮĽŜŅľĶńĭĔŅĶŀĭĶĴĬňŘȮŏĶŅěŃŏĶňĵĬĶŌƟĺŇīňĔŅĶŐĸŃŏĪėĬŇėĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴȮĳŅļŅȮC/C++ȮŒĬȮArduinoȮIDE įƞŅĬĔŅĶĪħĸŀĚŒĬŐĨƞĸŃĔŅĶĪħĸŀĚ 
 
 

 
 

ĶŌĮĪňŗȮ3.16 &Ĕ'ȮĸńĔļĦŃőėƟħŏĶŇŗĴĨƟĬŐĸŃȮ&ĕ'ȮŐįĬįńĚĔŅĶĪŜŅĚŅĬıŊŘĬģŅĬĕŀĚȮArduino 
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ĭĪĪňŗȮ4 

ĔŅĶŒĝƟĚŅĬĶňŏĸĵƢ 

 
4.1 ĶňŏĸĵƢ 

ĶňŏĸĵŏĮĬŀŋĮĔĶĦŀŇŏĸŖĔĪĶŀĬŇĔĽĪňŗŒĝŒĬĔŅĶĨńħĨŀĺĚěĶėĸŅĵĔńĭĽĺŇĨĝȮĶňŏĸĵƢĪńŗĺœĮěŃŒĝƟ
ĮĶŅĔġĔŅĶĦƢĪŅĚœĲĲƚŅŐĴƞŏľĸŖĔŒĬĔŅĶĪŜŅĚŅĬ ŐĸŃŏĶňĵĔĺŅŏĮƦĬŐĭĭĴňľĬŅĽńĴįńĽȮĶňŏĸĵƢľĬŉŗĚȮŕȮ
ěŃĮĶŃĔŀĭħĺĵĝŋħľĬŅĽńĴįńĽȮ&Contact) ĪňŗĨŀĔńĭȮŐĪƞĚŀŅĶŏĴŏěŀĶȮ&Armature) ŐĸŃėŀĵĸȮ
&Coil) ĪňŗĩŌĔıńĬħĺĵĕħĸĺħȮŏĴŊŗŀĴňĔŅĶěŅĵŐĶĚħńĬœĲĲŅŒľĔńĭėŀĵĸěŃĪŜŅŒľŏĔŇħĽĬŅĴŐĴŏľĸŖĔȮ
ŐĪĚŀŅĶŏĴŏěŀĶĪňŗĨŀĔńĭľĬŅĽńĴįńĽěŃĩŌĔħŌħħƟĺĵŐĶĚŐĴƞŏľĸŖĔȮĪŜŅŒľľĬŅĽńĴįńĽŏĮĸňŗĵĬ
ĽĩŅĬŃĔŅĶŏĝŊŗŀĴĨŀŏĮĬĽĩŅĬŃĨĶĚĔńĬĕŅĴȮĔĸŅĺėŊŀȮĮĔĨŇŏĮħȮ&NO, Normally Open) ěŃ
ĔĸŅĵŏĮĬĮħȮŐĸŃĮĔĨŇĮħȮ&NC, Normally Closed) ěŃĔĸŅĵŏĮĬŏĮħȮŐĸŃŏĴŊŗŀĨńħœĲŏĸňŘĵĚĪňŗ 
ěŅĵŒľėŀĵĸȮěŃĪŜŅŒľĶňŏĸĵĔĸńĭĽŌĽĩŅĬŃŏħŇĴȮėŊŀľĬŅĽńĴįńĽĨŅĚŕȮěŃĔĸńĭĽŌĽĳŅĺŃŐĶĔĔŀĬ
ĔŅĶěŅĵœĲħĺĵŐĶĚěŅĔĽĮĶŇĚĪňŗĨŇħĨńŘĚŀĵŌƞĳŅĵŒĬȮĶŌĮĶŅĚĪńŗĺœĮĕŀĚĶňŏĸĵƢĕńŘĺŏħňĵĺĽŀĚĪŅĚȮ&Single 
Pole Double Throw, SPDT'ȮŐĸŃĸńĔļĦŃĳŅĵŒĬĕŀĚĶňŏĸĵƢŐĽħĚħńĚĶŌĮĪňŗȮ4,/Ȯ&Ĕ'ȮŐĸŃȮ&ĕ'Ȯ
ŐĸŃ ĭŀĶħĶňŏĸĵĪňŗŒĝŒĬĔŅĶĪħĸŀĚŐĽħĚħńĚĶŌĮĪňŗȮ4,0ȮőħĵĭŀĶƢħĪňŗŏĸŊŀĔŒĝƟĬňŘĴňĺĚěĶėĺĭėŋĴĶňŏĸĵ
ŀĵŌȮ2Ȯĝŋħ 
 

 
 

ĶŌĮĪňŗȮ4,/Ȯ(Ĕ'ȮĶŌĮĶƞŅĚŐĸŃȮ&ĕ'ȮĸńĔļĦŃĳŅĵŒĬĕŀĚĶňŏĸĵƢ 
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ĶŌĮĪňŗȮ4,0ȮĭŀĶƢħĶňŏĸĵƢĝĬŇħ 4 ĝƞŀĚȮŐĭĭȮisolation control, 250V/10A ŐĸŃȮActive Low 
 

ĔŅĶĪŜŅĚŅĬĕŀĚĺĚěĶėĺĭėŋĴĶňŏĸĵĕŉŘĬŀĵŌƞĔńĭĸńĔļĦŃĔŅĶĨƞŀĺĚěĶȮőħĵĽŜŅľĶńĭĭŀĶƢħĪňŗ
ŐĽħĚŒĬĶŌĮĪňŗȮ4.2 ĬňŘȮĶňŏĸĵěŃĪŜŅĚŅĬŏĴŊŗŀœħƟĶńĭĽńĠĠŅĦĸŀěŇĔĨŗŜŅȮ&Active Low) ĪňŗĕŅȮIN ŐĨƞĸŃ
ĕŅȮĞŉŗĚŏĶŅěŃĪŜŅĔŅĶŏĝŊŗŀĴĨŀŀĵŌĔńĭĕŅĕŀĚȮNodeMCU v.1ȮőħĵŏĴŊŗŀĮƚŀĬĽńĠĠŅĦĶŃħńĭĨŗŜŅȮ
&LOW'ȮĪňŗĕŅȮIN1 &ħŌĶŌĮĪňŗȮ4,1'ȮŐĸƟĺȮĔĶŃŐĽœĲĲŅěŃœľĸįŅĬȮLED ĪŜŅŒľƟȮLED ĽĺŅĚȮĽĺĬ
ĳŅĵŒĬĝŇĲȮU/ȮĬńŘĬȮŏĴŊŗŀĴňĔĶŃŐĽœľĸįƞŅĬĔŖěŃĴňĔŅĶĽƞĚĽńĠĠŅĦŐĽĚĪŜŅŒľĪĶŅĬĞŇĽŏĨŀĶƢŒĬȮU/Ȯ
ĬŜŅĔĶŃŐĽŐĸŃĪŜŅŒľƟĪĶŅĬĞŇĽŏĨŀĶƢȮQ1 ĴňĽĩŅĬŃĬŜŅĔĶŃŐĽħƟĺĵȮĞŉŗĚĔŖěŃĪŜŅŒľƟĶňŏĸĵƢĪŜŅĚŅĬȮ&ėŊŀĴň
ĔŅĶŏĮĸňŗĵĬĽĩŅĬŃ'ȮĽŜŅľĶńĭœħőŀħȮD1 ĪňŗĨƞŀĕĬŅĬĔńĭėŀĵĸƢĕŀĚĶňŏĸĵƢĬńŘĬȮŏıŊŗŀĪŜŅŒľƟĔĶŃŐĽœĲĲƚŅ
ĽŅĴŅĶĩœľĸĵƟŀĬĔĸńĭĪŅĚœħƟŒĬĝƞĺĚŏĺĸŅĽńŘĬȮŕȮĕĦŃĪňŗĶňŏĸĵƢŏĮĸňŗĵĬĽĩŅĬŃ 
 

 
 

ĶŌĮĪňŗȮ4,1ȮĺĚěĶĭŀĶƢħĶňŏĸĵƢȮ&ŏĜıŅŃĽƞĺĬĕŀĚĶňŏĸĵƢĨńĺĪňŗȮ1) 
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ĶŌĮĪňŗȮ4,2ȮŐĽħĚĨńĺŀĵƞŅĚĔŅĶĬŜŅĶňŏĸĵƢœĮŒĝƟėĺĭėŋĴŀŋĮĔĶĦƢœĲĲƚŅĪńŗĺœĮȮŏĝƞĬȮľĸŀħœĲȮ
őħĵŏĶŅĽŅĴŅĶĩĨƞŀŀŋĮĔĶĦƢŐĶĚħńĬȮ00.ȮV ĔĶŃŐĽĽŌĚĽŋħȮ/.ȮŐŀĴŐĮĶƢĔńĭĭŀĶƢħĶňŏĸĵƢĬňŘœħƟȮőħĵŒĬ
ĔŅĶĪħĸŀĚŏĭŊŘŀĚĨƟĬȮŏĶŅěŃœĴƞĴňĔŅĶĨƞŀœĲĲƚŅŐĶĚħńĬȮ00.ȮV ěĶŇĚȮħńĚĬńŘĬŏĶŅŀŅěěŃŏŀŅěńĴŏĮŀĶƢȮ
JD ĭĬĭŀĶƢħĶňŏĸĵƢĬňŘŀŀĔȮ&ħŌĶŌĮĪňŗȮ4.2 ŐĸŃȮĶŌĮĪňŗȮ4.1'ȮŏıŊŗŀĴŇŒľƟĶňŏĸĵƢĪŜŅĚŅĬěĶŇĚŐĨƞěŃĽńĚŏĔĨĔŅĶ
ĪŜŅĚŅĬįƞŅĬľĸŀħȮLED ĪňŗŐĽħĚĽĩŅĬŃĕŀĚĶňŏĸĵƢĭĬĭŀĶƢħĶňŏĸĵƢŐĪĬ 
 

 
 

ĶŌĮĪňŗȮ4,2ȮĨńĺŀĵƞŅĚĔŅĶĬŜŅĶňŏĸĵƢœĮėĺĭėŋĴĔńĭŀŋĮĔĶĦƢœĲĲƚŅĪńŗĺœĮ 
 

4.2 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĽƞĚŀŀĔėƞŅħŇěŇĪńĸ 

ėŜŅĽńŗĚŏĭŊŘŀĚĨƟĬŒĬĔŅĶŒĝƟĚŅĬĶňŏĸĵƢȮŒĬĳŅļŅȮArduino ŐĽħĚŐĵĔŏĮƦĬľńĺĕƟŀĵƞŀĵȮħńĚĬňŘ 
1. ĲĚĔĝńĬŏŀŅĨıŋĨŐĭĭħŇěŇĪńĸȮ&Digital Output) 

/) pinMode(pin, mode) ŏĮĬėŜŅĽńŗĚŒĝĔŜŅľĬħĕŅȮ&ľĶŊŀıŀĶĨ'ȮŒħȮŕȮĪňŗĪŜŅľĬŅĪňŗ 
ŏĮĬıŀĶĨħŇěŇĪńĸ ĮĔĨŇěŃŒĝƟŒĬĲƤĚĔƢĝńĬȮsetup() ŏıŊŗŀĔŜŅľĬħĔŅĶĪŜŅĚŅĬŏĶŇŗĴĨƟĬĕŀĚĕŅĨƞŅĚȮŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

- pin ľĴŅĵĩŉĚĝŊŗŀľĶŊŀŏĸĕĕŅĕŀĚĭŀĶƢħȮNodeMCU ŏĮĬȮD0, D1, źȮľĶŊŀŏĮƦĬŏĸĕěŜŅĬĺĬ
ŏĨŖĴȮőħĵĝŊŗŀĕŅŏľĸƞŅĬňŘȮĩŌĔĔŜŅľĬħŒľƟĽŀħėĸƟŀĚĔńĭıŇĬȮGPIOȮŀĵŌƞĔƞŀĬŐĸƟĺȮ&ħŌĶŌĮĪňŗȮ3.2) 
- mode ľĴŅĵĩŉĚőľĴħĔŅĶĪŜŅĚŅĬȮĔŜŅľĬħŒľƟĴňėƞŅŏĮĬȮINPUT ľĶŊŀȮOUTPUT ŏĪƞŅĬńŘĬ 
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ĨńĺŀĵƞŅĚŏĝĬȮėŜŅĽńŗĚȮpinMode(D1, OUTPUT) ėŊŀĔŅĶĔŜŅľĬħŒľĕŅȮD1ȮĕŀĚȮ
NodeMCU ĪŜŅĚŅĬőħĵĽƞĚĽńĠĠŅĦŀŀĔœĮŏĪƞŅĬńŘĬ 

2) digitalWrite(pin, value) ŏĮĬėŜŅĽńŗĚŒľƟĕŅĪňŗĔŜŅľĬħĴňĽĩŅĬŃŏĮĬĸŀěŇĔĽŌĚȮ&HIGH 
ľĶŊŀȮŴ/ŵ'ȮľĶŊŀŏĮĬĸŀěŇĔĨŗŜŅȮ&LOW ľĶŊŀȮŴ0ŵ' 

- pin ľĴŅĵĩŉĚĝŊŗŀľĶŊŀŏĸĕĕŅĕŀĚĭŀĶƢħȮNodeMCU 
- value ľĴŅĵĩŉĚėŅȮĔŜŅľĬħŒľƟĴňėƞŅŏĮĬȮHIGH ľĶŊŀȮLOW ŏĪƞŅĬńŘĬ 
ĨńĺŀĵƞŅĚŏĝĬȮėŜŅĽńŗĚȮdigitalWrite(D0, HIGH) ėŊŀĔŅĶĔŜŅľĬħŒľĕŅȮD0ȮĕŀĚȮ

NodeMCU ĴňėŅŏĮĬĸŀěŇĔĽŌĚȮ&HIGH) ĞŉŗĚěŃĴňĶŃħńĭŐĶĚħńĬȮ1,1ȮV 
 

2.ȮĲĚĔĝńĬľĬĺĚŏĺĸŅȮ&Time Delay) 
1.) delay(value) ŏĮĬėŜŅĽńŗĚŒľľĬĺĚŏĺĸŅ 

- value ľĴŅĵĩŉĚėŅĔŅĶľĬĺĚŏĺĸŅĴňľĬĺĵȮ1/1000ȮĺŇĬŅĪňȮľĶŊŀĴŇĸĸŇĺŇĬŅĪňȮ&ms) őħĵěŃĶńĭ
ėƞŅĪňŗĴňĝĬŇħŏĮƦĬŏĸĕěŜŅĬĺĬŏĨŖĴȮ&integer, int) ŏĪƞŅĬńŘĬ 

ĨńĺŀĵƞŅĚŏĝĬȮdelay(1000); ėŊŀĔŅĶĔŜŅľĬħŒľőĮĶŐĔĶĴľĬĺĚŏĺĸŅȮ/ȮĺŇĬŅĪňȮ 
&1 s = 1000 ms = 1000000 µs) 

2.) delayMicroseconds(time) ŏĮĬėŜŅĽńŗĚŒľľĬĺĚŏĺĸŅ 
- time ľĴŅĵĩŉĚėŅĔŅĶľĬĺĚŏĺĸŅĴňľĬĺĵȮ1/1000000ȮĺŇĬŅĪňȮ&µs ľĶŊŀȮus őħĵŏĶŅĴńĔŒĝƟȮ
űsŲȮŐĪĬȮĽńĠĸńĔļĦƢœĴőėĶȮűµŲ'ȮĲƤĚĔƢĝńĬĬňŘěŃĶńĭėƞŅŏĮƦĬŏĸĕěŜŅĬĺĬŏĨŖĴ 
ĨńĺŀĵƞŅĚŏĝĬȮdelayMicroseconds(1000); ĔŜŅľĬħŒľĔŅĶľĬĺĚŏĺĸŅĴňėŅŏĪŅĔńĭȮ1 

ĴŇĸĸŇĺŇĬŅĪň 
 

ĕƟŀĴŌĸŏıŇŗĴŏĨŇĴ:ȮĽŜŅľĶńĭĨńĺŐĮĶȮint (ėŊŀěŜŅĬĺĬŏĨŖĴľĶŊŀ integer) ŒĬĳŅļŅȮC ěŃĴňėƞŅĶŃľĺƞŅĚȮ-
10546ȮĩŉĚȮ10545Ȯ&-0/3ȮĩŉĚȮ0/3-/'ȮŒĬĕĦŃĪňŗȮĨńĺŐĮĶȮunsigned int (ėŊŀěŜŅĬĺĬŏĨŖĴŐĭĭœĴƞ
ėŇħŏėĶŊŗŀĚľĴŅĵ'ȮěŃĴňėƞŅĶŃľĺƞŅĚȮ.ȮĩŉĚȮ43313Ȯ&.ȮĩŉĚȮ0/4-/' 
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4.3 ĔŅĶĪħĸŀĚėĺĭėŋĴĶňŏĸĵƢ 

ĺńĨĩŋĮĶŃĽĚėƢ 
1. ĽŅĴŅĶĩĨŀĭŀĶƢħȮNodeMCU v.3ȮĔńĭĭŀĶƢħĶňŏĸĵƢœħ 
2. ĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴŒľƟȮNodeMCU ėĺĭėŋĴĔŅĶĪŜŅĚŅĬĕŀĚĶňŏĸĵƢœħ 
3. ŏĕňĵĬőĮĶŐĔĶĴėĺĭėŋĴĶňŏĸĵƢőħĵĴňĔŅĶľĬĺĚŏĺĸŅĮĶŃĔŀĭħƟĺĵœħ 
 
ŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚ 
/, ŏėĶňŗŀĚėŀĴıŇĺŏĨŀĶƢĪňŗĴňĶŃĭĭĮĢŇĭńĨŇĔŅĶȮWindows (ĨńŘĚŐĨƞȮWindows 7 ĕŉŘĬœĮ'Ȯ 
ıĶƟŀĴĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE 1.8.8 IoT   1 ŏėĶŊŗŀĚ 

0, NodeMCU v.3       1 ĭŀĶƢħ 
1, NodeMCU Base Ver 1.0      1 ĭŀĶƢħ 
2, ĭŀĶƢħĶňŏĸĵƢĝĬŇħ 4 ĝƞŀĚ      /ȮĭŀĶƢħ 
3, ĽŅĵȮUSB        1 ŏĽƟĬ 
4, ĽŅĵĨƞŀĺĚěĶȮ&ĽŅĵěńĴıƢȮŏĴňĵ-ŏĴňĵ'     4ȮŏĽƟĬ 
 
ĺŇīňĔŅĶĪħĸŀĚ 

1. ĨŀĺĚěĶĨŅĴĶŌĮĪňŗȮ4.5ȮőħĵĨƞŀĪŅĚħŅĬŀŇĬıŋĪȮ&input) ĕŀĚĶňŏĸĵƢľĴŅĵŏĸĕȮ/Ȯ(IN1) 
ĪňŗĕŅ D1, ĶňŏĸĵƢľĴŅĵŏĸĕȮ2, 3, ŐĸŃȮ4 (IN2, IN3, ŐĸŃȮIN4) ĪňŗĕŅ D2, D3 ŐĸŃȮD4 ĽĺĬĕŅȮ
GND &ĕŅĔĶŅĺħƢ'ȮŒľƟĨƞŀĶƞĺĴĔńĬŐĸŃȮĨƞŀĕŅȮVCC Ĕńĭ VUSB ĞŉŗĚėŊŀœĲĭĺĔȮ+5 V ĪňŗĭŀĶƢħȮ
NodeMCU Base Ver 1.0ȮĪňŗœħƟĶńĭĴŅěŅĔėŀĴıŇĺŏĨŀĶƢȮěŅĔĬńŘĬħŉĚěńĴŏĮŀĶƢȮJD ĭĬĭŀĶƢħĶňŏĸĵƢ
ŀŀĔĔƞŀĬŏıŊŗŀĴŇŒľƟœĲŏĕƟŅœĮŏĸňŘĵĚėŀĵĸƢŐĸŃĽńĚŏĔĨĔŅĶĪŜŅĚŅĬĕŀĚĶňŏĸĵƢįƞŅĬȮLED ĭĬĭŀĶƢħĔƞŀĬ 

ŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėĺĭėŋĴŒľĶňŏĸĵƢĪňŗĪŜŅĚŅĬŐĭĭȮActive Low ŏĶŅĨŀĚĮƚŀĬ
ĽńĠĠŅĦĸŀěŇĔĨŗŜŅȮ(LOW) ĪňŗĨŜŅŐľĬĚĕŅ ĕŀĚȮNodeMCU ĪňŗĨƞŀŏıŊŗŀėĺĭėŋĴĶňŏĸĵƢȮħńĚĬńŘĬȮŏĶŅěŉĚ
ŒĝƟėŜŅĽńŗĚȮ#define ŒĬĔŅĶĔŜŅľĬħĝŊŗŀȮŒľƟȮLOW ėŊŀȮON ŐĸŃȮHIGH ėŊŀȮOFF ŏıŊŗŀŒľƟėŜŅĽńŗĚĪňŗ
ŏĕňĵĬĽŀħėĸƟŀĚĔńĭĔŅĶĪŜŅĚŅĬĕŀĚĶňŏĸĵƢ 
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ĶŌĮĪňŗȮ4,3ȮĔŅĶĨƞŀȮNodeMCU v.3 ŏıŊŗŀėĺĭėŋĴĔŅĶŏĮƕħ-ĮƕħĶňŏĸĵƢ 
 

2. ŏĕňĵĬőėƟħėĺĭėŋĴĶňŏĸĵƢŒĬőĮĶŐĔĶĴȮArduino IDE ŏıŊŗŀėĺĭėŋĴĔŅĶŏĮħ-ĮħĔŅĶ
ĪŜŅĚŅĬĕŀĚĶňŏĸĵȮ2ȮĨńĺıĶƟŀĴȮŕȮĔńĬȮőħĵŒľƟŏĮƕħ-ĮƕħŏĮƦĬŏĺĸŅȮ/ȮĺŇĬŅĪňĽĸńĭĔńĬœĮŏĶŊŗŀĵȮŕȮ
ĨĸŀħŏĺĸŅ ŐįĬįńĚĔŅĶĪŜŅĚŅĬĕŀĚőĮĶŐĔĶĴŒĬĔŅĶĪħĸŀĚĬňŘŐĽħĚœħƟħńĚĶŌĮĪňŗȮ4.6 
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

// Control 4- channel Relay by NodeMCU ESP 8266 

 

#define ON LOW  
#define OFF HIGH  

int Relay 1 = D1;  

int Relay 2 = D2;  

int Relay 3 = D3;  

int Relay 4 = D4;  

 

void setup() {  

    pinMode(Relay 1, OUTPUT);  

    pinMode(Relay 2, OUTPUT);  

    pinMode(Relay 3, OUTPUT);  

    pinMode(Relay 4, OUTPUT);  

}  
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17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

void loop() {  

    digitalWrite(Relay 1, ON);  

    digitalWrite(Relay 2, ON);  

    digitalWrite(Relay 3, ON);  

    digitalWrite(Relay 4, ON);  

    delay( 1000);  

    digitalWrite (Relay 1, OFF);  

    digitalWrite(Relay 2, OFF);  

    digitalWrite(Relay 3, OFF);  

    digitalWrite(Relay 4, OFF);  

    delay( 1000);  

}  

 

 

 
 

ĶŌĮĪňŗȮ4,6ȮŐįĬįńĚĔŅĶĪŜŅĚŅĬĕŀĚőĮĶŐĔĶĴĪňŗŐĽħĚŒĬĔŅĶĪħĸŀĚĬňŘ 
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ŐĭĭİƗĔľńħĪƟŅĵĔŅĶĪħĸŀĚ 
ľŅĔŏĶŅĨƟŀĚĔŅĶĽĶƟŅĚĽńĠĠŅĦœĲěĶŅěĶȮ&œĲŏĕňĵĺ-ŏľĸŊŀĚ-ŐħĚ'ȮőħĵŒĝƟȮNodeMCU 

ŐĸŃĭŀĶƢħĶňŏĸĵƢėĺĭėŋĴĔŅĶĪŜŅĚŅĬĕŀĚœĲĽńĠĠŅĦȮ&œĲĽńĠĠŅĦŐħĚ-ŏľĸŊŀĚ-ŏĕňĵĺ'Ȯ&ħŌĶŌĮĪňŗȮ4,5'Ȯ
őħĵĔŜŅľĬħŒľƟĶŃĭĭėĺĭėŋĴĶňŏĸĵƢĪŜŅĚŅĬħńĚŐĽħĚŒĬĨŅĶŅĚĪňŗȮ4,/ȮěĚŏĕňĵĬőėƟħőĮĶŐĔĶĴĽŜŅľĶńĭ
ĔŅĶĽĶƟŅĚĽńĠĠŅĦœĲěĶŅěĶĬňŘ 
 

 
 

ĶŌĮĪňŗȮ4,5ȮĶŌĮĮĶŃĔŀĭŐĭĭİƗĔľńħĪƟŅĵĔŅĶĪħĸŀĚ 
 
ĨŅĶŅĚĪňŗȮ4,/ȮĽĩŅĬŃĕŀĚĶňŏĸĵƢĪňŗĝƞĺĚŏĺĸŅĨƞŅĚȮŕȮŏıŊŗŀŒĝƟėĺĭėŋĴœĲĽńĠĠŅĦěĶŅěĶ 

 

ŏĺĸŅȮ&ĺŇĬŅĪň' ĶňŏĸĵƢȮ/ 
Ľňŏĕňĵĺ 

ĶňŏĸĵƢȮ2 
ĽňŏľĸŊŀĚ 

ĶňŏĸĵƢȮ1 
ĽňŐħĚ 

10 ON OFF OFF 

3 OFF ON OFF 

8 OFF OFF ON 
 



ĭĪĪňŗȮ5 

ĔŅĶĽŊŗŀĽŅĶįƞŅĬıŀĶƢĨŀĬŋĔĶĴ 

 
5.1 ĴŅĨĶģŅĬĔŅĶĽŊŗŀĽŅĶ 

ŒĬĮƤěěŋĭńĬĴňĔŅĶĬŜŅœĴőėĶėŀĬőĪĶĸŏĸŀĶƢœĮŏĝŊŗŀĴĨƞŀĔńĭŀŋĮĔĶĦƢĨƞŅĚȮŕȮĴŅĔĴŅĵȮ&ħŌĶŌĮ
ĪňŗȮ3,/'ȮőħĵĔŅĶŏĝŊŗŀĴĨƞŀĬńŘĬĔŖĴňŀĵŌƞħƟĺĵĔńĬľĸŅĵĶŌĮŐĭĭȮőħĵĔŅĶŏĝŊŗŀĴĨƞŀŐĭĭľĬŉŗĚĪňŗœħƟĶńĭėĺŅĴ
ĬŇĵĴĔŖėŊŀĔŅĶŏĝŊŗŀĴĨƞŀŐĭĭŀĬŋĔĶĴȮ&Serial Communication'ȮĔŅĶĪŜŅėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĔŅĶ
ĽŊŗŀĽŅĶĕƟŀĴŌĸŐĭĭŀĬŋĔĶĴȮŏĶŅěŜŅŏĮƦĬĨƟŀĚĪĶŅĭĻńıĪƢĪňŗŏĔňŗĵĺĕƟŀĚħńĚĬňŘ 

¶ȮTTL (Transistor-Transistor Logic) 

¶ȮUART (Universal Asynchronous Receiver Transmitter) 

¶ȮUSBȮ&Universal Serial Bus' 
 

 
 

ĶŌĮĪňŗȮ3,/ȮĨńĺŀĵƞŅĚĔŅĶĽŊŗŀĽŅĶŐĭĭŀĬŋĔĶĴĶŃľĺƞŅĚœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĔńĭŀŋĮĔĶĦƢŀŊŗĬȮŕ 
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ĶŃħńĭĽńĠĠŅĦȮTTL (Transistor-Transistor Logic) 
TTL ŏĮƦĬĶŃħńĭŐĶĚħńĬĪňŗĩŌĔĔŜŅľĬħĕŉŘĬŒĬĵŋėŐĶĔȮŕȮĕŀĚĔŅĶŏĝŊŗŀĴĨƞŀĽŊŗŀĽŅĶŏıŊŗŀŒĝƟŒĬ

ĔŅĶĔŜŅľĬħĔŅĶŏĝŊŗŀĴĨƞŀĶŃľĺƞŅĚĕŅĕŀĚĪĶŅĬĞŇĽŏĨŀĶƢĪňŗŀĵŌƞĳŅĵŒĬœŀĞňȮ&ĺĚěĶĶĺĴ, Integrated 
Circuit, IC) ĶŃħńĭĽńĠĠŅĦȮTTL ěŃŒĝƟĶŃħńĭŐĶĚħńĬȮŀĵŌƞĪňŗȮ.ȮĩŉĚȮ+3 V (ĶŌĮĪňŗȮ3,0) ŐĨƞŒĬ
ĮƤěěŋĭńĬĴňŀŋĮĔĶĦƢľĸŅĵŀĵƞŅĚŐĸŃœŀĞňěŜŅĬĺĬĴŅĔĪňŗĪŜŅĚŅĬŒĬĝƞĺĚĶŃħńĭŐĶĚħńĬȮ.ȮĩŉĚȮ1,1 V ĞŉŗĚ
ŏĶňĵĔŐĶĚħńĬĶŃħńĭĬňŘĺƞŅĶŃħńĭŐĶĚħńĬĨŗŜŅȮ(Low Voltage TTL, LVTTL) ĞŉŗĚįŌƟŒĝƟėĺĶĨĶĺěĽŀĭ
ěŅĔŐįƞĬĕƟŀĴŌĸȮ&Datasheet) ĕŀĚŀŋĮĔĶĦƢĪňŗěŃĬŜŅĴŅŒĝƟŏĽňĵĔƞŀĬĺƞŅŒĝƟĔńĭĶŃħńĭŐĶĚħńĬŒħȮŏıĶŅŃ
ľŅĔŒĝƟįŇħĮĶŃŏĳĪěŃĪŜŅŒľƟŀŋĮĔĶĦƢŏĽňĵľŅĵ ħńĚĬńŘĬĽŜŅľĶńĭȮNodeMCU ĪňŗŒĝƟĶŃħńĭŐĶĚħńĬȮ1,1Ȯ
V ŒĬĔŅĶĽƞĚĕƟŀĴŌĸȮŏĶŅěŃĨƟŀĚĨĶĺěĽŀĭŀŋĮĔĶĦƢĪňŗĬŜŅĴŅĨƞŀıƞĺĚĺƞŅŒĝƟĔńĭĶŃħńĭŐĶĚħńĬȮ1,1ȮV œħƟ
ľĶŊŀœĴƞ 
 

 
ĶŌĮĪňŗȮ3,0ȮĶŃħńĭŐĶĚħńĬȮTTL (Ĕ)ȮŐĭĭħńŘĚŏħŇĴȮŐĸŃȮ&ĕ'ȮŐĭĭŐĶĚħńĬĨŗŜŅ 

 
UART (Universal Asynchronous Receiver-Transmitter) 

UART ľĴŅĵĩŉĚŀŋĮĔĶĦƢĪňŗĪŜŅľĬƟŅĪňŗĶńĭŐĸŃĽƞĚĕƟŀĴŌĸŐĭĭŀŃĞŇĚőėĶĬńĽȮ&asyn-
chronous) ĞŉŗĚĴńĔŒĝƟĔńĭĔŅĶĽŊŗŀĽŅĶŐĭĭŀĬŋĔĶĴȮőħĵĔŅĶĽŊŗŀĽŅĶŐĭĭŀĬŋĔĶĴŀŅěěŃŐĭƞĚœħƟŏĮƦĬȮ
0ȮŐĭĭȮėŊŀ 
/'ȮĞŇĚőėĶĬńĽ (Synchronous) 

ŏĮƦĬĔŅĶĽƞĚĕƟŀĴŌĸŏĮƦĬĭĸŖŀĔȮėĶńŘĚĸŃľĸŅĵœĭĨƢȮőħĵěŃĴňĽńĠĠŅĦĬŅĿŇĔŅȮ&CLK, 
CLocK'ȮĪňŗĝƞĺĵŒĬĔŅĶĪŜŅĚŅĬĕŀĚĨńĺĽƞĚŐĸŃĨńĺĶńĭĽŀħėĸƟŀĚĔńĬ őħĵĽńĠĠŅĦĪňŗĽƞĚŀŅěěŃĩŌĔ
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ŏĕƟŅĶľńĽĶƞĺĴĔńĬŀĵŌƞŒĬĝŋħĕƟŀĴŌĸĬńŘĬľĶŊŀŐĵĔŀŇĽĶŃŀŀĔŏĮƦĬĽŅĵĨƞŅĚľŅĔĔŖœħƟȮĶŌĮĪňŗȮ3,1ȮŐĽħĚ
ĸńĔļĦŃŐĬĺėŇħıŊŘĬģŅĬŒĬĔŅĶĽƞĚĕƟŀĴŌĸŐĭĭĞŇĚőėĶĬńĽ 
 

 
 

ĶŌĮĪňŗȮ3,1ȮĔŅĶĽŊŗŀĽŅĶŐĭĭĞŇĚőėĶĬńĽ 
 
0'ȮŀŃĞŇĚőėĶĬńĽ (Asynchronous) 

ĔŅĶĽƞĚĕƟŀĴŌĸŐĭĭŀŃĞŇĚőėĶĬńĽŏĮƦĬĔŅĶĽŊŗŀĽŅĶŐĭĭĪňŗŒĝƟĴŅĔŒĬĔŅĶĽŊŗŀĽŅĶŒĬ
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮĶŌĮŐĭĭĔŅĶĽŊŗŀĽŅĶěŃŏĮƦĬĔŅĶĶńĭĽƞĚĕƟŀĴŌĸėĶńŘĚĸŃȮ/ȮœĭĨƢȮħńĚĶŌĮĪňŗȮ3,2Ȯ
őħĵĴňĶŌĮŐĭĭĕŀĚĕƟŀĴŌĸħńĚŐĽħĚŒĬĶŌĮĪňŗȮ3,3 
 

 
 

ĶŌĮĪňŗȮ3,2ȮĔŅĶĽŊŗŀĽŅĶŐĭĭŀŃĞŇĚőėĶĬńĽ 
 

 
 

ĶŌĮĪňŗȮ5,3ȮĶŌĮŐĭĭĕƟŀĴŌĸĪňŗŒĝƟŒĬĔŅĶĽŊŗŀĽŅĶŀĬŋĔĶĴŐĭĭŀŃĞŇĚőėĶĬńĽ 
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ŒĬĶŌĮĪňŗȮ5.3ȮĕƟŀĴŌĸěŃĮĶŃĔŀĭħƟĺĵȮ 
- ĭŇĨŏĶŇŗĴĨƟĬȮ&Start Bit'ȮĭŀĔěŋħŏĶŇŗĴĨƟĬĕƟŀĴŌĸȮĴňĕĬŅħȮ/ȮĭŇĨ 
- ĭŇĨĕƟŀĴŌĸȮ(Data Bit) ėŊŀėƞŅĕƟŀĴŌĸĴňœħƟĶŃľĺƞŅĚȮ3ȮĩŉĚȮ6ȮĭŇĨ 
- ıŅĶŇĨňŘĭŇĨȮ&Parity Bit' ėŊŀĭŇĨĪňŗŒĝƟĽŜŅľĶńĭĨĶĺěĽŀĭėĺŅĴįŇħıĸŅħĕŀĚĕƟŀĴŌĸȮŀŅěœĴƞ

ĴňľĶŊŀĴňȮ/ȮĭŇĨ 
-ȮĭŇĨľĵŋħȮ&Stop Bit' ĭŇĨĪňŗĭŀĔěŋħĽŇŘĬĽŋħĕƟŀĴŌĸȮĴňœħƟȮ/,Ȯ/,3ȮľĶŊŀȮ0ȮĭŇĨ 

 
USB (Universal Serial Bus) 

USB ŏĮƦĬĴŅĨĶģŅĬĔŅĶŏĝŊŗŀĴĨƞŀĽŜŅľĶńĭĔŅĶĶńĭ-ĽƞĚĕƟŀĴŌĸŐĭĭŀĬŋĔĶĴĽŜŅľĶńĭ
ėŀĴıŇĺŏĨŀĶƢŐĸŃŀŋĮĔĶĦƢĨƞŀıƞĺĚĨƞŅĚȮŕȮŒĬĶŃĵŃĽńŘĬȮŕȮœĴƞŏĔŇĬȮ0-3ȮŏĴĨĶȮőħĵȮUSB œħƟĩŌĔŏĶŇŗĴ
ĬŜŅĴŅŒĝƟėĶńŘĚŐĶĔŒĬĮƖ ė,Ļ,Ȯ/774Ȯ&ŏĶňĵĔȮUSB 1.0' ŐĸŃœħƟĴňĔŅĶıńĥĬŅĨƞŀŏĬŊŗŀĚĴŅȮőħĵŏĬƟĬĔŅĶ
ıńĥĬŅħƟŅĬėĺŅĴŏĶŖĺŒĬĔŅĶĽƞĚĕƟŀĴŌĸȮĮƤěěŋĭńĬȮĴŅĨĶģŅĬȮUSB ĪňŗŒĝƟŀĵƞŅĚŐıĶƞľĸŅĵȮěŃŏĮƦĬȮ
USB 2,0 ŐĸŃȮUSB 3.x (x = 0, 1ȮľĶŊŀ 2) őħĵȮUSB 2 ěŃĴňėĺŅĴŏĶŖĺĽŌĚĽŋħŒĬĔŅĶĽƞĚĕƟŀĴŌĸŀĵŌƞ
ĪňŗȮ26.ȮMbit/s ŐĸŃıŀĶƢĨȮUSB 1ȮĩŌĔŀŀĔŐĭĭĴŅŒľƟĴňĸńĔļĦŃľĬƟŅĨŅėĸƟŅĵĔńĭȮUSB 2 ŏıŊŗŀŒľƟ
ŏĶŅĽŅĴŅĶĩŒĝƟĚŅĬŀŋĮĔĶĦƢĪňŗŒĝƟȮUSB 2ȮĶƞĺĴĔńĭıŀĶƢĨȮUSB 3 œħƟȮőħĵȮUSB 3 ĴňėĺŅĴŏĶŖĺĽŌĚĽŋħ
ĽŌĚĩŉĚȮ/.ȮGbit/sȮ&USB 3.2' ŐĸŃŏĶŅĽŅĴŅĶĩĽńĚŏĔĨıŀĶƢĨȮUSB 3 œħƟĚƞŅĵȮěŅĔĽňĕŀĚŐĔĬ
ıĸŅĽĨŇĔĳŅĵŒĬėŊŀȮUSB 3.0 ěŃŒĝƟŐĔĬħƟŅĬŒĬĽňĲƚŅȮĶŌĮĪňŗȮ3,4ȮŐĽħĚĳŅıľńĺĨƞŀȮUSB 2 Őĭĭ
ĴŅĨĶģŅĬ Type A ŐĸŃŐĭĭœĴőėĶȮB ĞŉŗĚıŀĶƢĨŐĭĭœĴőėĶȮB ĬňŘȮĩŌĔĬŜŅĴŅŒĝƟŒĬĭŀĶƢħȮ
NodeMCU 

ĽŅĵȮUSB ĪńŗĺœĮȮěŃĮĶŃĔŀĭħƟĺĵĽŅĵȮ2ȮŏĽƟĬȮėŊŀȮŐĶĚħńĬœĲĨĶĚȮ)3ȮV, Dataů, 
Data+ ŐĸŃȮĔĶŅĺħƢȮőħĵĕƟŀĴŌĸěŃĽƞĚŐĭĭŀĬŋĔĶĴįƞŅĬĽŅĵ DataůȮŐĸŃ Data+ȮŏĪƞŅĬńŘĬȮĽŜŅľĶńĭ
ŐĶĚħńĬœĲĨĶĚȮ)3 V ěŃĽŅĴŅĶĩĬŜŅĴŅŒĝƟĽƞĚıĸńĚĚŅĬœĲĲƚŅœħƟħƟĺĵȮőħĵĽƞĚĔĶŃŐĽœħƟĽŌĚĽŋħȮ.,3ȮA 
ĽŜŅľĶńĭȮUSB 2 ŐĸŃȮ.,7ȮA ĽŜŅľĶńĭȮUSB 3 ħńĚĬńŘĬŒĬĔŅĶŒĝƟĚŅĬıŀĶƢĨȮUSBȮŏĮƦĬŐľĸƞĚıĸńĚĚŅĬ
ŒľƟĔńĭœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ įŌƟŒĝƟěŃĨƟŀĚėŜŅĬŉĚĩŉĚĕƟŀěŜŅĔńħħƟŅĬĔŅĶěƞŅĵĔĶŃŐĽĬňŘħƟĺĵ 
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ĶŌĮĪňŗȮ5,4ȮĸńĔļĦŃĕŀĚıŀĶƢĨȮUSB Őĭĭ (Ĕ) ĴŅĨĶģŅĬ Type A ŐĸŃȮ&ĕ'ȮĨńĺĶńĭŐĭĭœĴőėĶȮB 
 
ŀńĨĶŅĔŅĶĽƞĚĕƟŀĴŌĸ 

ŀńĨĶŅĔŅĶĽƞĚĕƟŀĴŌĸľĶŊŀȮĭŀħŏĶĪȮ&Baud Rate'ȮėŊŀėĺŅĴŏĶŖĺĕŀĚĔŅĶĶńĭ-ĽƞĚĕƟŀĴŌĸȮŏĮƦĬ
ěŜŅĬĺĬĭŇĨĨƞŀĺŇĬŅĪňȮ&bit per second, bps'ȮŏĝƞĬȮ300, 1200, 2400, 4800, 9600, 19200, 
38400, 57600, 74880, 115200Ȯbps ŏĮƦĬĨƟĬ ĔŅĶŏĸŊŀĔŀńĨĶŅĔŅĶĽƞĚĕƟŀĴŌĸĕŉŘĬŀĵŌƞĔńĭȮĝĬŇħ
ĕŀĚĽŅĵĽńĠĠŅĦ, ĶŃĵŃĪŅĚ ŐĸŃĮĶŇĴŅĦĽńĠĠŅĦĶĭĔĺĬ őħĵĔŅĶĽƞĚĕƟŀĴŌĸĶŃľĺƞŅĚ
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃŀŋĮĔĶĦƢŀŊŗĬȮŕȮĬńŘĬȮěŃĪŜŅœħƟĔŖĨƞŀŏĴŊŗŀŏĶŅĔŜŅľĬħŒľƟŀńĨĶŅĔŅĶĽƞĚĕƟŀĴŌĸ
ĴňėƞŅĨĶĚĔńĬŏĪƞŅĬńŘĬ 
 
œŀĞňŏĭŀĶƢȮCH340 

ŒĬĔŅĶŐĮĸĚĕƟŀĴŌĸĪňŗĶńĭ-ĽƞĚįƞŅĬıŀĶƢĨȮUSB ĬńŘĬȮNodeMCU &ESP8266'ȮěŃŒĝƟœŀĞň
ŏĭŀĶƢȮCH340 ŒĬĔŅĶŐĮĸĚĶŃħńĭĽńĠĠŅĦŐĶĚħńĬȮĞŉŗĚĭŅĚėĶńŘĚěŃŏĶňĵĔĺƞŅȮUSB-UART 
InterfaceȮIC őħĵŒĬĔŅĶŒĝƟĚŅĬĝŇĮĬňŘȮŏĶŅŀŅěĨƟŀĚĸĚœħĶŏĺŀĶƢŒľƟĔńĭĶŃĭĭĮĢŇĭńĨŇĔŅĶĺŇĬőħĺƢĔƞŀĬ 
 

 
ĶŌĮĪňŗȮ3,5ȮĔŅĶŏĝŊŗŀĴĨƞŀĶŃľĺƞŅĚėŀĴıŇĺŏĨŀĶƢȮ&ĶŃħńĭĽńĠĠŅĦȮUSB'  
ŐĸŃȮNodeMCU (ĶŃħńĭĽńĠĠŅĦȮLVTTL) įƞŅĬȮCH340 
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5.2 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĨŇħĨƞŀĽŊŗŀĽŅĶ 

ŒĬĔŅĶĽŊŗŀĽŅĶŐĭĭŀĬŋĔĶĴȮĶŃľĺƞŅĚȮNodeMCU ŐĸŃėŀĴıŇĺŏĨŀĶƢȮŏĶŅĽŅĴŅĶĩĪŜŅœħƟ
őħĵĔŅĶŏĝŊŗŀĴĨƞŀįƞŅĬıŀĶƢĨȮUSB ħńĚĪňŗŏĶŅœħƟĪħĸŀĚĔńĬœĮŐĸƟĺŒĬĭĪĪňŗȮ1ȮŐĸŃȮ2ȮĽŜŅľĶńĭĲƤĚĔƢĝńĬ
ŒĬĳŅļŅȮArduino ĪňŗŒĝƟŒĬĔŅĶĽŊŗŀĽŅĶŐĭĭŀĬŋĔĶĴĬňŘ ěŃŀĵŌƞĳŅĵŒĬĺńĨĩŋĝŊŗŀȮSerialȮŐĸŃĴňħńĚĬňŘ 
 

¶ȮĲƤĚĔƢĝńĬĔŜŅľĬħȮBuad rate 
- Serial.begin(int baud) 

őħĵȮbaud ėŊŀȮŀńĨĶŅŏĶŖĺĪňŗŒĝƟŒĬĔŅĶĽŊŗŀĽŅĶȮĴňėƞŅĪňŗŒĝƟĭƞŀĵėŊŀȮ9600 ŐĸŃȮ//30.. 

¶ȮĲƤĚĔƢĝńĬĨĶĺěĽŀĭĕƟŀĴŌĸĪňŗĽƞĚĴŅĵńĚıŀĶƢĨŀĬŋĔĶĴ 
- Serial.available() 

ĲƤĚĔƢĝńĬĬňŘěŃĽƞĚėƞŅėŊĬŏĮƦĬěŜŅĬĺĬœĭĨƢĕŀĚĕƟŀĴŌĸȮ&ŏĮƦĬėƞŅěŜŅĬĺĬŏĨŖĴ'ȮĪňŗĽƞĚįƞŅĬıŀĶƢĨ
ŀĬŋĔĶĴĴŅĵńĚħƟŅĬĶńĭ 

¶ȮĲƤĚĔƢĝńĬŀƞŅĬėƞŅěŅĔıŀĶƢĨŀĬŋĔĶĴ 
- Serial.read() 

ĲƤĚĔƢĝńĬĬňŘěŃĽƞĚėƞŅėŊĬŏĮƦĬĕƟŀĴŌĸĪňŗĽƞĚĴŅĵńĚħƟŅĬĶńĭ 

¶ȮĲƤĚĔƢĝńĬĽƞĚĕƟŀĴŌĸŀŀĔœĮĵńĚıŀĶƢĨŀĬŋĔĶĴ 
- Serial.print(data), Serial.write(data) ŐĸŃȮSerial.println(data) 

ĲƤĚĔƢĝńĬĬňŘěŃĽƞĚėƞŅŒľƟŐĔƞıŀĶƢĨŀĬŋĔĶĴőħĵȮSerial.print ěŃĽƞĚĶľńĽĨńĺŀńĔļĶŐĭĭŐŀĽĔňȮ
&ASCII' ĞŉŗĚĽŅĴŅĶĩŀƞŅĬĪŜŅėĺŅĴŏĕƟŅŒěœħƟĚƞŅĵȮSerial.write ĴńĔěŃŒĝƟĽƞĚėƞŅœĭĬŅĶňȮŐĸŃȮ
Serial.printlnȮěŃŏľĴŊŀĬĔńĬĔńĭȮSerial.print ŐĨƞěŃĴňĔŅĶŏıŇŗĴĨńĺŀńĔĕĶŃĕŉŘĬĭĶĶĪńħŒľĴƞȮ
&newline character,Ȯű\nŲ'ȮľĸńĚĽƞĚėƞŅĨńĺŀńĔļĶĨŅĴėŜŅĽńŗĚĬňŘŏĽĶŖě 
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3.1 ĔŅĶĪħĸŀĚĽŊŗŀĽŅĶįƞŅĬıŀĶƢĨŀĬŋĔĶĴ 

ĺńĨĩŋĮĶŃĽĚėƢ 
1. ĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴŒľƟȮNodeMCU ĽƞĚėƞŅœĮŐĽħĚįĸĭĬėŀĴıŇĺŏĨŀĶƢœħƟ 
0,ȮĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴŒľƟȮNodeMCU ĶńĭėƞŅěŅĔėŀĴıŇĺŏĨŀĶƢĴŅėĺĭėŋĴĶňŏĸĵƢœħƟ 
 
ŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚ 
/, ŏėĶňŗŀĚėŀĴıŇĺŏĨŀĶƢĪňŗĴňĶŃĭĭĮĢŇĭńĨŇĔŅĶȮWindows (ĨńŘĚŐĨƞȮWindows 7 ĕŉŘĬœĮ'Ȯ 
ıĶƟŀĴĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE 1.8.6 IoT   1 ŏėĶŊŗŀĚ 

0, NodeMCU v.3       1 ĭŀĶƢħ 
1, NodeMCU Base Ver 1.0      1 ĭŀĶƢħ 
2, ĭŀĶƢħĶňŏĸĵƢĝĬŇħ 4 ĝƞŀĚ      /ȮĭŀĶƢħ 
3, ĽŅĵȮUSB        1 ŏĽƟĬ 
4, ĽŅĵĨƞŀĺĚěĶȮ&ĽŅĵěńĴıƢȮŏĴňĵ-ŏĴňĵ'     4ȮŏĽƟĬ 
 
ĺŇīňĔŅĶĪħĸŀĚ 
ĨŀĬĪňŗȮ/ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀŐĽħĚįĸįƞŅĬıŀĶƢĨŀĬŋĔĶĴ 
/,ȮŏĕňĵĬőėƟħőĮĶŐĔĶĴŐĽħĚĕƟŀėĺŅĴįƞŅĬıŀĶƢĨŀĬŋĔĶĴħńĚŐĽħĚħƟŅĬĸƞŅĚĬňŘȮěŅĔĬńŘĬěŉĚŀńĮőľĸħ
ĸĚĽŌƞĭŀĶƢħȮNodeMCUȮőħĵŏĴŊŗŀĶńĬőėƟħőĮĶŐĔĶĴĬňŘȮNodeMCU ěŃĽƞĚėƞŅĪňŗėŜŅĬĺĦœħƟ œĮ
ŐĽħĚįĸĵńĚıŀĶƢĨŀĬŋĔĶĴĕŀĚėŀĴıŇĺŏĨŀĶƢĪŋĔȮŕȮ0ȮĺŇĬŅĪňȮ 
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

// Basic Serial Communication with NodeMCU ESP 8266  

// Temperature Conversion  

 

float Celsius =  23.32;  

float Fahrenheit =  0;  

 

void setup() {  

    Serial.begin( 9600);  

}  
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

 

void loop() {  

    Serial.print("Tempera ture");  

    Serial.print(" \ t");  

    Serial.print(Celsius);  

    Serial.print(" C   - > \ t");  

    Serial.print(( 9/5)*Celsius+ 32);  

    Serial.println(" F");  

    delay( 2000);  

}  

 

 
2. ŏĮƕħȮSerial Monitor (ŒĬŏĴĬŌȮTools) ŏıŊŗŀĽńĚŏĔĨįĸĸńıīƢĪňŗœħƟ 
1,ȮľŅĔĸŀĚėŜŅĬĺĦėƞŅŀŋĦľĳŌĴŇĪňŗŐĽħĚħƟĺĵĽĴĔŅĶŒĬĭĶĶĪńħĪňŗȮ/4ȮħƟĺĵŏėĶŊŗŀĚėŇħŏĸĕȮěŃıĭĺƞŅȮ
ėƞŅĪňŗœħƟœĴƞĨĶĚĔńĭėƞŅĪňŗŐĽħĚħƟĺĵėŀĴıŇĺŏĨŀĶƢȮĬńŗĬėŊŀȮĔŅĶėŜŅĬĺĦħƟĺĵőĮĶŐĔĶĴĴňĕƟŀįŇħıĸŅħ
ľĶŊŀĭńėȮ&bug'ȮŀĵŌƞȮĕŀŒľƟŐĔƟœĕőħĵĔŅĶŏĮĸňŗĵĬĝĬŇħĨńĺŏĸĕĪňŗŒĝƟėŜŅĬĺĦŏĮƦĬŏĸĕĪĻĬŇĵĴőħĵĔŅĶ
ŏıŇŗĴěŋħĪĻĬŇĵĴŐĸŃĻŌĬĵƢĸĚŒĬőėƟħĪňŗėŜŅĬĺĦȮėŊŀȮŐĔƟœĕőėƟħĭĶĶĪńħĪňŗȮ/4ȮŏĮƦĬ 
 

16 

 

    Serial.print(( 9.0 /5.0 )*Celsius+ 32);  

 
ěŅĔĬńŘĬěŉĚŀńĮőľĸħŒľĴƞŐĸƟĺĽńĚŏĔĨįĸĸńıīƢĪňŗœħƟ 
 
 
ĨŀĬĪňŗȮ0ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀėĺĭėŋĴĶňŏĸĵƢįƞŅĬıŀĶƢĨŀĬŋĔĶĴ 

ŒĬĔŅĶĪħĸŀĚĨŀĬĬňŘȮŏĮƦĬĔŅĶŒĝƟėňĵƢĭŀĶƢħėĺĭėŋĴĔŅĶĪŜŅĚŅĬĕŀĚĶňŏĸĵƢįƞŅĬĔŅĶĽƞĚĕƟŀĴŌĸ
įƞŅĬıŀĶƢĨŀĬŋĔĶĴȮőħĵĔŅĶĔŜŅľĬħŒľƟĔħĮŋƙĴĭĬėňĵƢĭŀĶƢħȮŏıŊŗŀŒľƟĶňŏĸĵƢŏĮƕħľĶŊŀĮƕħĺĚěĶ 
 
/,ȮĨƞŀĺĚěĶħńĚĶŌĮĪňŗȮ3,7 
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ĶŌĮĪňŗȮ3,7ȮĺĚěĶėĺĭėŋĴĔŅĶĪŜŅĚŅĬŀŋĮĔĶĦƢœĲĲƚŅįƞŅĬĔŅĶĽŊŗŀĽŅĶŐĭĭŀĬŋĔĶĴ 
 

0,ȮŏĕňĵĬőėƟħőĮĶŐĔĶĴėĺĭėŋĴĔŅĶĪŜŅĚŅĬĕŀĚĶňŏĸĵƢĪńŘĚȮ2ȮĨńĺ 
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

// Control Relay s via Serial with N odeMCU ESP8266 

 

#define ON LOW  

#define OFF HIGH  

 

char buff;  

 

int Relay1 = D3;  

int Relay2 = D4;  

int Relay3 = D5;  

int Relay4 = D6;  

 

void setup() {  

    Serial.begin(9600);  

    pinMode(Relay1, OUTPUT);  

    pinMode(Relay2, OUTPUT);  

    pinMode(Relay3, OUTPUT);  

    pinMode(Relay4, OUTPUT);  

}  

 

void loop() {  

    buff = Serial.read();  

     

    if(buff == '1')    {  

        digitalWrite(Relay1, ON);  

    }  
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28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

    if(buff == '5')    {  

        digitalWrite(Relay1, OFF);  

    }  

 

    if(buff == '2')    {  

        digitalWr ite(Relay2, ON);  

    }  

     

    if(buff == '6')    {  

        digitalWrite(Relay2, OFF);  

    }  

 

    if(buff == '3')    {  

        digitalWrite(Relay3, ON);  

    }  

     

    if(buff == '7')    {  

        digitalWrite(Relay3, OFF);  

    }  

 

    if(buff == '4')    {  

        digitalWrite(Relay4, ON);  

    }  

     

    if(buff == '8')    {  

        digitalWrite(Relay4, OFF);  

    }  

}  

 

 
1,ȮĪħĽŀĭĔŅĶėĺĭėŋĴȮőħĵĔŅĶĮƚŀĬĕƟŀĴŌĸěŅĔėňĵƢĭŀĶƢħŏĕƟŅĪŅĚıŀĶƢĨŀĬŋĔĶĴ 
 
ŐĭĭİƗĔľńħĪƟŅĵĔŅĶĪħĸŀĚ 

ěĚŏĕňĵĬőĮĶŐĔĶĴŏıŇŗĴŏĨŇĴěŅĔőĮĶŐĔĶĴŒĬĔŅĶĪħĸŀĚĨŀĬĪňŗȮ0ȮőħĵĔŜŅľĬħŏĚŊŗŀĬœĕĺƞŅȮ
ľŅĔŏĶŅĔħĮŋƙĴȮű.ŲȮĭĬėňĵƢĭŀĶƢħŐĸƟĺĶňŏĸĵƢĪŋĔĨńĺěŃȮOFF ŐĸŃľŅĔŏĶŅĔħĮŋƙĴȮű7ŲȮŐĸƟĺĶňŏĸĵƢĪŋĔ
ĨńĺěŃȮON 
 



ĭĪĪňŗȮ6 

ĔŅĶŐĽħĚįĸħƟĺĵěŀŐŀĸŀňħňĕĬŅħȮ/06×42ȮıŇĔŏĞĸ 

 
6.1 ěŀŐŀĸŀňħňŐĸŃĔŅĶĨŇħĨńŘĚœĸĭĶŅĶň 

ěŀŐĽħĚįĸȮOLED (Organic Light-Emitting Diode) display ŏĮƦĬěŀŐĽħĚįĸĪňŗ
ĽĶƟŅĚěŅĔĺńĽħŋĽŅĶĔŉŗĚĨńĺĬŜŅŀŇĬĪĶňĵƢȮ&Organic Semiconductor) ĪňŗĴňĸńĔļĦŃŏĮƦĬĝńŘĬĽŅĶĔŉŗĚ-
ĨńĺĬŜŅĭŅĚȮŕȮŀĵŌƞĶŃľĺƞŅĚĕńŘĺĭĺĔȮ&Anode) ŐĸŃĕńŘĺĸĭȮ&Cathode) ŐĸŃĽŅĴŅĶĩŏĮĸƞĚŐĽĚœħƟŏĴŊŗŀ
ĴňĔĶŃŐĽœĲĲƚŅœľĸįƞŅĬȮĔŅĶŏĮĸƞĚŐĽĚĬňŘŏĶňĵĔĺƞŅĔĶŃĭĺĬĔŅĶȮŀŇŏĸŖėőĪĶĸŌĴŇŏĬĽŏĞĬĽƢȮ
&Electroluminescence) ěŀŐĽħĚįĸȮOLED ĴňĕƟŀħňĞŉŗĚŐĨĔĨƞŅĚěŅĔěŀŐĽħĚįĸȮLCD &Liquid 
Crystal Display) ĪńŗĺœĮėŊŀȮěŀȮOLED œĴƞĴňĺĚěĶĪňŗĽĶƟŅĚŐĽĚȮBacklight ěŉĚĪŜŅŒľƟěŀĴňėĺŅĴ
ľĬŅĬƟŀĵĔĺƞŅŐĸŃŏĭŅĔĺƞŅȮŒĝƟĔŜŅĸńĚœĲĲƚŅĨŗŜŅȮĬŀĔěŅĔĬńŘĬěŃœĴƞĴňĔŅĶŏĮĸƞĚŐĽĚŒĬĭĶŇŏĺĦĪňŗ
ĨƟŀĚĔŅĶŒľƟŏĮƦĬĽňħŜŅȮŒĬĮƤěěŋĭńĬŀŋĮĔĶĦƢľĸŅĵŀĵƞŅĚŏĝƞĬȮőĪĶĪńĻĬƢ, ĽĴŅĶƢĪőĲĬȮ&Smartphones) 
ŐĸŃ ŐĪŖĭŏĸŖĨȮ&Tablets) œħƟŏĶŇŗĴŏĮĸňŗĵĬœĮŒĝƟěŀŐĽħĚįĸȮOLED ĔńĬĴŅĔĕŉŘĬȮŒĬĔŅĶĪħĸŀĚĬňŘěŃ
ĔĸƞŅĺĩŉĚȮĔŅĶĪħĸŀĚŒĝƟĚŅĬőĴħŌĸěŀŐĽħĚįĸĔĶŅĲƕĔŐĭĭȮOLED ĕĬŅħŏĸŖĔȮĞŉŗĚĴňĕĬŅħȮ/06x42Ȯ
ıŇĔŏĞĸȮŒľƟŐĽĚŏıňĵĚĽňŏħňĵĺȮ&Monochrome) őħĵĪħĸŀĚŏĕňĵĬőėƟħŐĸŃŒĝƟĚŅĬĶƞĺĴĔńĭĭŀĶƢħȮ
NodeMCU v.3 ŐĸŃŒĝƟĺŇīňŏĝŊŗŀĴĨƞŀŐĭĭĭńĽȮI0C (ľĶŊŀȮI2C, Inter-Integrated Circuit, ŀƞŅĬĺƞŅ
œŀĽŐėĺĶƢĞň) 
 
ĸńĔļĦŃőėĶĚĽĶƟŅĚőĴħŌĸȮOLED /06x42ȮıŇĔŏĞĸ 

őĴħŌĸȮOLED ĪňŗœħƟŏĸŊŀĔĴŅĪħĸŀĚŒĝƟĚŅĬĬňŘȮĴňĕĬŅħȮ/,1 Ȯ&ĺńħĨŅĴŏĽƟĬĪŐĵĚĴŋĴ'ȮĴňėĺŅĴ
ĸŃŏŀňĵħȮ/06x42ȮıŇĔŏĞĸȮĽŅĴŅĶĩŐĽħĚįĸœħƟŐĭĭĽňŏħňĵĺ ĞŉŗĚĩŊŀĺƞŅŏĮƦĬěŀĕĬŅħŏĸŖĔȮŐĸŃŒĝƟ
ŐĶĚħńĬœĲŏĸňŘĵĚȮ)1,1 V œħƟ ȮěŀĕĬŅħŏĸŖĔĬňŘŏľĴŅŃĽŜŅľĶńĭĬŜŅœĮŒĝƟĔńĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ Īňŗ
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ĨƟŀĚĔŅĶĽƞĺĬŐĽħĚįĸĔĶŅĲƕĔĭĬıŊŘĬĪňŗěŜŅĔńħȮĳŅĵŒĬőĴħŌĸěŃĴňĝŇĮȮSH//.4ȮŏĮƦĬĨńĺėĺĭėŋĴĔŅĶ
ĪŜŅĚŅĬȮĽŅĴŅĶĩŏĝŊŗŀĴĨƞŀŐĭĭŀĬŋĔĶĴőħĵŒĝƟĭńĽȮSPI (Serial Peripheral Interface) ľĶŊŀȮI0C 
ĩƟŅĨƟŀĚĔŅĶŐĽħĚĕƟŀėĺŅĴěŃĨƟŀĚĴňĕƟŀĴŌĸĕŀĚĲŀĬĨƢĨńĺŀńĔļĶȮŐĨƞĸŃĨńĺȮĞŉŗĚěŃĴňĸńĔļĦŃŏĮƦĬ
ĕƟŀĴŌĸĳŅıŐĭĭĭŇĨŐĴĮŏĔŖĭœĺƟŒĬľĬƞĺĵėĺŅĴěŜŅ 

ĔŅĶěńħĔŅĶľĬƞĺĵėĺŅĴěŜŅĳŅĵŒĬĕŀĚȮSH//.4ȮĪňŗŏĶňĵĔĺƞŅȮGraphic Display Data 
RAM &GDDRAM) ĽŜŅľĶńĭĕĬŅħȮ/06x42ȮıŇĔŏĞĸȮŐĭƞĚŏĮƦĬėŀĸńĴĬƢȮ&Column' ŐĸŃȮŏıěȮ
&Page' ĞŉŗĚĴňĪńŘĚľĴħȮ/06ȮėŀĸńĴĬƢȮ&ľĴŅĵŏĸĕȮ.,,/05'ȮŐĸŃĴňĪńŘĚľĴħȮ6ȮŏıěȮ&ľĴŅĵŏĸĕȮ.*/, 
0,,,5'ȮŐĨƞĸŃŏıěȮěŃĮĶŃĔŀĭħƟĺĵȮ6ȮĭĶĶĪńħȮħńĚĬńŘĬěŉĚĴňȮ6x6Ȯ;Ȯ42ȮĭĶĶĪńħľĶŊŀŐĩĺȮ&rows) 
ĔŅĶŐĽħĚįĸĕŀĚěŀĳŅıĕŉŘĬŀĵŌƞĔńĭėƞŅĭŇĨȮ&.ȮľĶŊŀȮ/'ȮĽŜŅľĶńĭŐĨƞĸŃıŇĔŏĞĸĪňŗœħƟŏĕňĵĬĕƟŀĴŌĸĸĚŒĬ
ľĬƞĺĵėĺŅĴěŜŅȮGDDRAM 

ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĔńĭĝŇĮȮSH//.4ȮĪŜŅœħƟőħĵįƞŅĬĭńĽȮSPI ľĶŊŀȮI0C őħĵĨƟŀĚĽƞĚėŜŅĽńŗĚ
ŏıŊŗŀĔŜŅľĬħėƞŅĨƞŅĚȮŕȮŒĬĔŅĶĪŜŅĚŅĬȮŏĝƞĬȮėŜŅĽńŗĚŏĮƕħ-ĮƕħĔŅĶŐĽħĚįĸȮ&turn on/off display' 
ėŜŅĽńŗĚŏĸŊŀĔőľĴħĔŅĶŏĕƟŅĩŉĚľĬƞĺĵėĺŅĴěŜŅȮ&memory addressing mode' ėŜŅĽńŗĚĔŜŅľĬħėƞŅ
ĨŜŅŐľĬƞĚŏĶŇŗĴĨƟĬȮ&Start Address' ŐĸŃĨŜŅŐľĬƞĚĽŋħĪƟŅĵȮ&End Address' ĽŜŅľĶńĭėŀĸńĴĬƢŐĸŃ
ŏıě ŐĸŃĔŅĶŏĕňĵĬĕƟŀĴŌĸȮ&Data) ŏĮƦĬĔŅĶŏĕňĵĬĕƟŀĴŌĸĸĚŒĬȮGDDRAMȮ 
 
ĔŅĶŏĝŊŗŀĴĨƞŀĕŅĕŀĚőĴħŌĸȮOLED ŐĭĭȮI2C 

ĶŌĮĪňŗȮ4,/ȮŐĽħĚĶŌĮĶƞŅĚĕŀĚőĴħŌĸȮOLED ĪňŗŒĝƟĔŅĶŏĝŊŗŀĴĨƞŀŐĭĭȮI2C őħĵĴňĕŅĪňŗĨƟŀĚ
ŏĝŊŗŀĴĨƞŀħńĚĬňŘ 

-ȮVDD &ľĶŊŀȮVCC' ŏĮƦĬĕŅĽŜŅľĶńĭĶńĭŐĶĚħńĬœĲŏĸňŘĵĚȮ)1,1 V 
-ȮGND ŏĮƦĬĕŅĔĶŅĺħƢȮ&Ground) 
-ȮSCK ŏĮƦĬĕŅȮI/O ĽŜŅľĶńĭĽńĠĠŅĦȮSerial ClocK &ľĶŊŀȮSCL (Serial CLock' 
-ȮSDA ŏĮƦĬĕŅȮI/O ĽŜŅľĶńĭĽńĠĠŅĦȮSDA (Serial DAta) ĽŜŅľĶńĭĔŅĶĽƞĚĕƟŀĴŌĸ 

ľĴŅĵŏľĨŋȮOLED ĭŅĚĶŋƞĬȮŀŅěĴňĔŅĶŏĶňĵĚĨŜŅŐľĬƞĚĕŅȮĽĸńĭĔńĬĶŃľĺƞŅĚȮSCK ŐĸŃȮSDA ħńĚĬńŘĬ
ĕŀŒľƟįŌƟŒĝƟĻŉĔļŅŐįƞĬĕƟŀĴŌĸĕŀĚŀŋĮĔĶĦƢĔƞŀĬĪŜŅĔŅĶĪħĸŀĚ 
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ĶŌĮĪňŗȮ6,/ȮĶŌĮĶƞŅĚĕŀĚőĴħŌĸȮOLED (Ĕ'ȮħƟŅĬľĬƟŅȮŐĸŃȮ&ĕ'ȮħƟŅĬľĸńĚ 

 
ĔŅĶĨŇħĨńŘĚœĸĭĶŅĶňȮOLED I2C 

ŏĬŊŗŀĚěŅĔőĮĶŐĔĶĴȮArduino IDE ĪňŗĨŇħĨńŘĚĴŅŒĬĨŀĬŏĶŇŗĴĨƟĬœĴƞĴňœĸĭĶŅĶňĕŀĚȮOLED ĬňŘȮ
ŏĶŅěŉĚěŜŅŏĮƦĬĨƟŀĚĴňĔŅĶĨŇħĨńŘĚŏıŇŗĴŏĨŇĴŏĕƟŅœĮŒĬőĮĶŐĔĶĴȮĞŉŗĚěŃĨƟŀĚŒĝƟœĸĭĶŅĶňȮĽŅĴŅĶĩħŅĺĬƢ
őľĸħěŅĔĸŇĚėƢȮhttps://github.com/ThingPulse/esp8266-oled-ssd1306 ħńĚĶŌĮĪňŗȮ4,0Ȯ
őħĵŒľƟĪŜŅĔŅĶėńħĸŀĔőĲĸŏħŀĶƢĪňŗőľĸħĴŅœĮŏĔŖĭœĺƟĪňŗȮC:\Arduino/6\libraries ħńĚĶŌĮĪňŗȮ6,1 
ŏĴŊŗŀėńħĸŀĔĸĚĴŅŐĸƟĺȮArduino IDE ěŃĽŅĴŅĶĩŏĶňĵĔŒĝƟĲƤĚĔƢĝńĬĽŜŅľĶńĭĽńŗĚĚŅĬȮOLED ĬňŘœħƟȮőħĵ
ŏĶŅěŃĨƟŀĚŏıŇŗĴėŜŅĽńŗĚŏĶňĵĔœĸĭĶŅĶňȮėŊŀȮ#include <Wire.h>ȮŐĸŃȮ#include <SH1106.h> 
ŏĕƟŅœĮĪňŗħƟŅĬĭĬĕŀĚőėƟħ (őħĵĲƤĚĔƢĝńĬŒĬȮWire.hȮěŃĩŌĔŏĶňĵĔŒĝƟőħĵĲƤĚĔƢĝńĬŒĬȮSH1106.h ŀňĔĪň
ľĬŉŗĚ' 
 

 
 

ĶŌĮĪňŗȮ6,0ȮĔŅĶħŅĺĬƢőľĸħœĸĭĶŅĶňĕŀĚȮOLED ěŅĔȮgithub 

https://github.com/ThingPulse/esp8266-oled-ssd1306
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ĶŌĮĪňŗȮ4,1ȮĔŅĶĨŇħĨńŘĚœĸĭĶŅĶňĕŀĚȮOLEDȮĸĚŒĬȮArduino IDE 
 
4.2 ėŜŅĽńŗĚıŊŘĬģŅĬėĺĭėŋĴĔŅĶŐĽħĚįĸĕŀĚěŀȮOLED 

/,ȮėŜŅĽńŗĚĔŜŅľĬħĨŜŅŐľĬƞĚĕŅĪňŗĨƞŀŒĝƟĚŅĬĔńĭěŀȮOLED ŐĭĭȮI0C 
SH//.4 display(.x1c, D/, D0'; 
ŏĮƦĬĔŅĶĔŜŅľĬħȮInstance ĕŀĚĺńĨĩŋĝŊŗŀȮdisplayȮŐĸŃĔŅĶĔŜŅľĬħľĬƞĺĵėĺŅĴěŜŅ

ĨŜŅŐľĬƞĚ .x1cȮŒľƟĔńĭŀŋĮĔĶĦƢŐĽħĚįĸĬňŘȮőħĵĨƞŀĕŅȮD/ȮĔńĭȮSDAȮŐĸŃĕŅȮD0ȮĨƞŀĔńĭȮSCK 
 

0,ȮėŜŅĽńŗĚĨĶĺěĽŀĭĔŅĶŏĝŊŗŀĴĨƞŀĔńĭěŀŐĸŃěńħĔŅĶľĬƞĺĵėĺŅĴěŜŅ 
display.init(); 
ŏĮƦĬėŜŅĽńŗĚĪňŗŒĝƟĔƞŀĬĔŅĶŏĶŇŗĴĨƟĬŒľƟěŀŐĽħĚįĸȮ&ŏĶňĵĔŒĝƟŒĬĲƤĚĔƢĝńĬȮsetup()) őħĵĺńĨĩŋĝŊŗŀȮ

display ěŃĨƟŀĚĩŌĔĽĶƟŅĚœĺƟĔƞŀĬħƟĺĵėŜŅĽńŗĚŒĬĕƟŀȮ/ȮŐĸŃŀŅěŒĝƟĝŊŗŀŀŊŗĬĔŖœħƟ 
 

1,ȮĔŅĶĽńŗĚŒľƟŐĽħĚįĸĭĬľĬƟŅěŀȮOLED 
display.display(); 
ŏĮƦĬĲƤĚĔƢĝńĬĪňŗŒĝƟĽńŗĚŒľƟěŀŐĽħĚĕƟŀĴŌĸĪňŗŀĵŌƞŒĬľĬƞĺĵėĺŅĴěŜŅȮőħĵȮdisplay ĨńĺŐĶĔėŊŀĝŊŗŀ

ĺńĨĩŋĪňŗĨńŘĚŒĬĕƟŀȮ/Ȯ&ŀŅěĨńŘĚŏĮƦĬĝŊŗŀŀŊŗĬĔŖœħƟ'ȮŐĸŃĨńĺĪňŗĽŀĚėŊŀĝŊŗŀĲƤĚĔƢĝńĬ-ŏĴīŀħ 
 

2,ȮĔŅĶĸĭĔŅĶŐĽħĚįĸĭĬľĬƟŅěŀ 
display.clear(); 

 

ĽŜŅľĶńĭĕƟŀȮ3-5ȮěŃĕŀĸŃėŜŅĺƞŅȮdisplay œĺƟ 
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3,ȮĔŅĶŐĽħĚĨńĺŀńĔļĶȮŏĶŅěŃŏĶŇŗĴěŅĔĔŅĶĔŜŅľĬħĲŀĬĨƢħƟĺĵėŜŅĽńŗĚ 
setFont(fontData); 

őħĵȮfontData ĪňŗĶŀĚĶńĭėŊŀȮŴArialMT_Plain_10ŵ, ŴArialMT_Plain_16ŵȮŐĸŃ ArialMT_ 
Plain_24ȮŐĸƟĺěŅĔĬńŘĬěŉĚĔŜŅľĬħĨŜŅŐľĬƞĚȮ&x,y'ȮĕŀĚĕƟŀėĺŅĴŐĸŃĕƟŀėĺŅĴ (String) ħƟĺĵėŜŅĽńŗĚ 

drawString(int x, int y, String); 
 

6. ĔŅĶŐĽħĚĶŌĮŏĶŅĕŅėĦŇĨıŊŘĬģŅĬĨƞŅĚȮŕȮěŃĴňėŜŅĽńŗĚĪňŗĽŅĴŅĶĩŏĸŊŀĔŒĝƟœħƟȮœħƟŐĔƞ 
4,/ȮėŜŅĽńŗĚĺŅħŏĽƟĬĨĶĚ 
 4,/,/ȮŏĽƟĬĨĶĚȮdrawLine(x1, y1, x2, y2) 
 4,/,0ȮŏĽƟĬĨŅĴĬŀĬȮdrawHorizontalLine(x, y, length) 
 4,/,1ȮŏĽƟĬĨŅĴĨńŘĚȮdrawVerticalLine(x, y, length) 
4,0ȮėŜŅĽńŗĚĺŅħĶŌĮĽňŗŏľĸňŗĵĴ 
 4,0,/ȮĽňŗŏľĸňŗĵĴŏĮƕħȮdrawRect(x, y, width, height) 
 4,0,0 ĽňŗŏľĸňŗĵĴĪŉĭȮfillRect(x, y, width, height) 
4,1ȮėŜŅĽńŗĚĺŅħĶŌĮĺĚĔĸĴ 
 4,1,/ȮĺĚĔĸĴŏĮƕħȮdrawCircle(x, y, radius) 
 4,1,0ȮĺĚĔĸĴĪŉĭ fillCircle(x, y, radius) 
őħĵĨńĺŐĮĶĪŋĔĨńĺĪňŗĽƞĚėƞŅœĮěŃĨƟŀĚŏĮƦĬěŜŅĬĺĬŏĨŖĴėƞŅĭĺĔȮ&unsigned integer, uint'ȮŏĪƞŅĬńŘĬ 
 
5,ȮĔŅĶĺŅħĳŅıŐĭĭıŇĔŏĞĸ 
5,/ ėŜŅĽńŗĚĺŅħŐĩĭȮProgress Bar 
 drawProgressBar(x, y, width, height, progress) 

őħĵĨńĺŐĮĶȮprogress ěŃĴňėƞŅœħƟĶŃľĺƞŅĚȮ.ȮĩŉĚȮ/.. 
5,0ȮėŜŅĽńŗĚĺŅħĳŅıĭŇĨŐĴĮ 
 drawXbm(x, y, width, height, picture); 

őħĵĨńĺŐĮĶȮpictureȮėŊŀĳŅıĪňŗŏĔŖĭŏĮƦĬŀŅŏĶĵƢĕŀĚĶľńĽŐŀĽĔňȮ&ĝĬŇħȮchar) 
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6.1 ĔŅĶĪħĸŀĚŐĽħĚįĸĭĬěŀȮOLED 

ĺńĨĩŋĮĶŃĽĚėƢ 
/,ȮĽŅĴŅĶĩĨƞŀĺĚěĶœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮNodeMCU v.1ȮĔńĭěŀȮOLEDȮŏıŊŗŀŐĽħĚįĸœħƟ 
0,ȮĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴŐĽħĚĕƟŀėĺŅĴŐĸŃĕƟŀĴŌĸĝĬŇħĨƞŅĚȮŕȮĭĬěŀȮOLED œħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
 
ŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚ 
/, ŏėĶňŗŀĚėŀĴıŇĺŏĨŀĶƢĪňŗĴňĶŃĭĭĮĢŇĭńĨŇĔŅĶȮWindows (ĨńŘĚŐĨƞȮWindows 7 ĕŉŘĬœĮ'Ȯ 
ıĶƟŀĴĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE 1.8.8 IoT   1 ŏėĶŊŗŀĚ 

0, NodeMCU v.3       1 ĭŀĶƢħ 
1, NodeMCU Base Ver 1.0      1 ĭŀĶƢħ 
2, ĭŀĶƢħőĴħŌĸȮOLED Display ĕĬŅħȮ/06×42ȮıŇĔŏĞĸ   /ȮĭŀĶƢħ 
3, ĽŅĵȮUSB        1 ŏĽƟĬ 
4, ĽŅĵĨƞŀĺĚěĶȮ&ĽŅĵěńĴıƢȮŏĴňĵ-ŏĴňĵ'     2ȮŏĽƟĬ 
 
ĺŇīňĔŅĶĪħĸŀĚ 
ĨŀĬĪňŗȮ/ 
1. ĨŀĺĚěĶĨŅĴĶŌĮĪňŗȮ6,2ȮőħĵŒľƟĨƞŀĕŅȮD1 ŏĕƟŅĔńĭĕŅȮSDA ĕŀĚőĴħŌĸȮOLED,ȮĕŅȮD2 ŏĕƟŅĔńĭĕŅȮ
SCK (ľĶŊŀȮSCL), ĨƞŀĕŅœĲŏĸňŘĵĚȮ)1,1ȮVȮ&1V3' ŒľƟŐĔƞőĴħŌĸȮOLED ĪňŗĕŅȮVDD (ľĶŊŀȮVCC) ŐĸŃ
ĨƞŀĕŅĔĶŅĺħƢȮ&GND'ȮĶƞĺĴĔńĬ 
0,ȮŏĕňĵĬőĮĶŐĔĶĴĨŅĴőėƟħĪňŗŐĽħĚŒĬľĬƟŅĩńħœĮ 
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ĶŌĮĪňŗȮ6,2ȮĔŅĶŏĝŊŗŀĴĨƞŀȮNodeMCU v.3 ĔńĭěŀŐĽħĚįĸȮOLEDȮŐĭĭȮI2C 
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

// Control OLED by NodeMCU ESP8266  

 

#include <Wire.h>  

#include <SH1106.h>  

 

//SSD1306 display(Addr,SDA,SCL);  

SH1106 di splay(0x3c, D1, D2);  

 

void setup() {  

    display.init();  

}  

 

void loop() {  

    display.setFont(ArialMT_Plain_10);  

    display.drawString(25, 0, "Current = ");  

    display.drawString(75, 0, String(75.35)+" A");  

    display.display();  

    delay(200);  

}  

 

 
1,ȮŏĴŊŗŀŏĕňĵĬőĮĶŐĔĶĴĨŅĴőėƟħŐĸƟĺȮŒľƟĪŜŅĔŅĶŀńĮőľĸħȮěŀěŃŐĽħĚįĸȮŴCurrent =Ȯ53,13ȮAŵȮ
ħńĚĶŌĮĪňŗȮ6,2 
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ĨŀĬĪňŗȮ0ȮŏĕňĵĬőĮĶŐĔĶĴħńĚŐĽħĚŒĬőėƟħħƟŅĬĸƞŅĚŐĸƟĺĽńĚŏĔĨįĸĸńıīƢĪňŗŐĽħĚĭĬěŀ 
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

// Control OLED by NodeMCU ESP8266  

 

#include <Wire.h>  

#include <SH1106.h>  

 

//  SSD1306 display(Addr,SDA,SCL);  

SH1106 display(0x3c, D1, D2);  

 

void setup() {  

    display.init();  

}  

 

void loop() {  

     

    // Display a line  

    display.drawVerticalLine(120, 5, 30) ;  

 

    // Display a circle  

    display.drawCircle(64, 32, 18);  

 

    // Display a rectangle  

    display.drawRect(0, 0, 128, 64);  

    display.drawRect(0, 33, 100, 10);  

    display.fillRect(0, 35, 45, 6);  

 

    // Display a progress bar  

    display.drawProgres sBar(0, 48, 100, 10, 50);  

     

    display.display();  

     

    delay(200);  

}  

 
įĸĸńıīƢĕŀĚőėƟħŒĬĨŀĬĪňŗȮĬňŘŐĽħĚŒĬĶŌĮĪňŗȮ4,5&Ĕ' 
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ĨŀĬĪňŗȮ1ȮŏĕňĵĬőĮĶŐĔĶĴħńĚŐĽħĚŒĬőėƟħħƟŅĬĸƞŅĚŐĸƟĺĽńĚŏĔĨįĸĸńıīƢĪňŗŐĽħĚĭĬěŀ 
őħĵĴňĕƟŀĽńĚŏĔĨėŊŀȮĔŅĶŏĨŇĴȮ.x ľĬƟŅĨńĺŏĸĕŏĮƦĬĔŅĶĭƞĚĝňŘŒĬĳŅļŅȮC ĺƞŅĕƟŀĴŌĸĪňŗĨŅĴĴŅĬńŘĬŐĽħĚ
ŀĵŌƞŒĬĶŌĮŏĸĕģŅĬĽŇĭľĔ 
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

// Control OLED by NodeMCU ESP 8266 

 

#include <Wire.h>  

#include <SH 1106.h> 

 

// SSD1306 display(Addr, SDA, SCL);  

SH1106 display( 0x3c, D 1, D 2);  

 

#define width 64 

#define height 64 

 

static unsigned char b 2i[] =  {  

0xFF, 0xFF, 0xFF, 0x3F, 0xFE, 0xFF, 0xFF, 0xFF,  

0xFF, 0xFF, 0xFF,  0x0,  0x0, 0xFF, 0xFF, 0xFF,  

0xFF, 0xFF, 0x1F,  0x0,  0x0, 0xF8, 0xFF, 0xFF,  

0xFF, 0xFF,  0x3,  0x0,  0x0, 0xE0, 0xFF, 0xFF,  

0xFF, 0xFF,  0x0,  0x0,  0x0, 0x80, 0xFF, 0xFF,  

0xFF, 0x7F,  0x0,  0x0,  0x0,  0x0, 0xFF, 0xFF,  

0xFF, 0x1F,  0x0,  0x0,  0x0,  0x0, 0xFC, 0xFF,  

0xFF,  0xF,  0x0,  0x0,  0x0,  0x0, 0xF8, 0xFF,  

0xFF,  0x7,  0x0,  0x0,  0x0,  0x0, 0xF0, 0xFF,  

0xFF,  0x3,  0x0,  0x0,  0x0,  0x0, 0xE0, 0xFF,  

0xFF,  0x1,  0x0,  0x0,  0x0,  0x0, 0xC0, 0xFF,  

0xFF,  0x0,  0x0,  0x0,  0x0,  0x0, 0x80, 0xFF,  

0x7F,  0x0,  0x0,  0x0,  0x0,  0x0,  0x0, 0xFF,  

0x3F,  0x0,  0x0,  0x0,  0x0,  0x0,  0x0, 0xFE,  

0x3F,  0x0,  0x0,  0x0,  0x0, 0x80,  0x0, 0xFE,  

0x1F,  0x0,  0x0,  0x0,  0x0, 0xE0,  0x7, 0xFC,  

 0xF,  0x0,  0x0,  0x0,  0x0, 0x20,  0x2, 0xF8,  

0xFF,  0x7, 0xFC, 0x83,  0xF, 0x30, 0xE6, 0xF8,  

0xFF, 0x1F, 0xFE, 0x87,  0xF, 0x20, 0x22, 0xFF,  

0xFF, 0x3F, 0xFF, 0x8F,  0xF, 0xF0, 0xE7, 0xF0,  

0xFF, 0x7F, 0xFF, 0x9F,  0xF, 0xA0,  0x7,  0xE0,  

0xFF, 0x7F, 0x9E, 0xBF,  0xF,  0x0,  0xC, 0xE0,  

0x1F, 0xFC,  0xE, 0x3E,  0x0,  0x3, 0xF8, 0xFF,  

0x1F, 0xFC,  0x6, 0xBE, 0x8F,  0x7, 0xF0, 0xFF,  

0x1F, 0xF8,  0x6, 0xBE, 0x8F, 0xFC,  0x7, 0xC0,  
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38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

0x1F, 0xF8,  0x6, 0xBE, 0x8F, 0xFC,  0xF, 0xC0,  

0x1F, 0xF8,  0x6, 0xBE,  0xF,  0x7, 0x18, 0xC0,  

0x1F, 0xF8,  0x0, 0xBE,  0xF,  0x0, 0xF0, 0xFF,  

0x1F, 0xFC,  0x0, 0xBE,  0xF,  0x0, 0xE0, 0xFF,  

0x1F, 0x7E,  0x0, 0x9F,  0xF, 0xC0,  0x0, 0x80,  

0xFF, 0x7F,  0x0, 0x9F,  0xF, 0x20,  0x1, 0x80,  

0xFF, 0x3F, 0x80, 0x9F,  0xF, 0x20, 0xFF, 0xFF,  

0xFF, 0x1F, 0xC0, 0x8F,  0xF, 0x20,  0x1, 0x80,  

0xFF, 0x3F, 0xC0, 0x87,  0xF, 0xC0,  0x0, 0x80,  

0xFF, 0x7F, 0xE0, 0x87,  0xF,  0x2, 0xC0, 0xFF,  

0x1F, 0xFE, 0xF0, 0x83,  0xF,  0x7, 0xE0, 0xFF,  

0x1F, 0xFC, 0xF0, 0x81, 0xCF, 0x18, 0x30, 0xC0,  

0x1F, 0xF8, 0xF8, 0x81, 0xCF, 0xF8, 0x1F, 0xC0,  

0x1F, 0xF8, 0xFC, 0x80, 0xCF, 0xF8,  0xF, 0xC0,  

0x1F, 0xF8, 0x7D, 0x80, 0xCF, 0x18, 0xF8, 0xFF,  

0x1F, 0xF8, 0x7D, 0x80,  0xF,  0x7, 0xFC, 0xFF,  

0x1F, 0xF8, 0x3D, 0x80,  0xF,  0x2,  0x6, 0xE0,  

0x1F, 0xF8, 0x1C, 0x80,  0xF,  0x0,  0x3, 0xE0,  

0x1F, 0xFC, 0x1C, 0x80,  0xF, 0xE0, 0xE1, 0xF0,  

0x1F, 0xFE,  0xC, 0x80,  0xF, 0x20, 0x21, 0xFF,  

0xFF, 0xFF, 0xFE, 0xBF,  0xF, 0x20, 0xA1, 0xF8,  

0xFF, 0x7F, 0xFE, 0xBF,  0xF, 0xE0,  0x1, 0xF8,   

0xFF, 0x3F, 0xFF, 0xBF,  0xF,  0x0,  0x0, 0xFC,  

0xFF, 0x9F, 0xFF, 0xBF,  0xF,  0x0,  0x0, 0xFC,  

0xFF, 0xC7, 0xFF, 0xBF, 0xF,  0x0,  0x0,  0xFE,  

0x7F,  0x0,  0x0,  0x0,  0x0,  0x0,  0x0, 0xFF,  

0xFF,  0x0,  0x0,  0x0,  0x0,  0x0, 0x80, 0xFF,  

0xFF,  0x1,  0x0,  0x0,  0x0,  0x0, 0xC0, 0xFF,  

0xFF,  0x1,  0x0,  0x0,  0x0,  0x0, 0xC0, 0xFF,  

0xFF,  0x7,  0x0,  0x0,  0x0,  0x0, 0xF0, 0xFF,  

0xFF,  0xF,  0x0,  0x0,  0x0,  0x0, 0xF8, 0xFF,  

0xFF, 0x1F,  0x0,  0x0,  0x0,  0x0, 0xFC, 0xFF,  

0xFF, 0x3F,  0x0,  0x0,  0x0,  0x0, 0xFE, 0xFF,  

0xFF, 0xFF,  0x0,  0x0,  0x0, 0x80, 0xFF, 0xFF,  

0xFF, 0xFF,  0x3,  0x0,  0x0, 0xE0, 0xFF, 0xFF,  

0xFF, 0xFF,  0xF,  0x0,  0x0, 0xF8, 0xFF, 0xFF,  

0xFF, 0xFF, 0x7F,  0x0,  0x0, 0xFF, 0xFF, 0xFF,  

0xFF, 0xFF, 0xFF, 0x1F, 0xFC, 0xFF, 0xFF, 0xFF,  

0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF, 0xFF  };  

 

void setup() {  

    display.init();  

}  
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82 

83 

84 

85 

86 

87 

88 

void loop() {  

    display.clear();  

    display.drawXbm( 32, 0, width, height, b 2i);  

    display.display();     

    delay( 1000);  

}  

 
įĸĸńıīƢĕŀĚőėƟħŒĬĨŀĬĪňŗȮĬňŘŐĽħĚŒĬĶŌĮĪňŗȮ4,5&ĕ' ħƟĺĵĺŇīňĔŅĶŐĽħĚįĸŐĭĭĔĶŅĲĲƕĔĪŜŅ

ŒľƟįŌƟŒĝƟĽŅĴŅĶĩĬŜŅĕƟŀĴŌĸĳŅıŒħȮŕȮĴŅŐĽħĚĔŖœħƟȮħńĚĨńĺŀĵƞŅĚŒĬĶŌĮĪňŗȮ4,4 
 

 
 

ĶŌĮĪňŗȮ6,3ȮįĸĸńıīƢĪňŗœħƟěŅĔĔŅĶĶńĬőėƟħĔŅĶĪħĸŀĚȮ&Ĕ'ȮĨŀĬĪňŗȮ0ȮŐĸŃȮ&ĕ'ȮĨŀĬĪňŗȮ1 
 

 
 

ĶŌĮĪňŗȮ6,4ȮĨńĺŀĵƞŅĚĳŅıőĸőĔƟĪňŗŐĽħĚħƟĺĵěŀȮOLED 
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ĭĪĪňŗȮ7 

ĔŅĶĺńħĶŃĵŃĪŅĚħƟĺĵőĴħŌĸŀńĸĨĶŅőĞĬŇĔĽƢ 

 
5.1 ľĸńĔĔŅĶĺńħĶŃĵŃĪŅĚħƟĺĵėĸŊŗĬŀńĸĨĶŅőĞĬŇĔĽƢ 

ĔŅĶĺńħĶŃĵŃĪŅĚħƟĺĵėĸŊŗĬŏľĬŊŀŏĽňĵĚľĶŊŀėĸŊŗĬŀńĸĨĶŅőĞĬŇĔĽƢȮŒĝƟľĸńĔĔŅĶĕŀĚĔŅĶ
ĽŃĪƟŀĬėĸŊŗĬȮőħĵőĴħŌĸĽƞĚŐĸŃĶńĭėĸŊŗĬŀńĸĨĶŅőĞĬŇĔĽƢȮHC-SR.2Ȯ&ĶŌĮĪňŗȮ5,/'ȮŏĮƦĬőĴħŌĸĪňŗŒĝƟŒĬ
ĔŅĶĺńħĶŃĵŃĪŅĚőħĵŀŅĻńĵľĸńĔĔŅĶĽŃĪƟŀĬĕŀĚėĸŊŗĬŀńĸĨĶŅőĞĬŇĔĽƢȮĪňŗėĺŅĴĩňŗĮĶŃĴŅĦȮ2. kHz 
ŒĬőĴħŌĸĬňŘĴňŐľĸƞĚĔŜŅŏĬŇħėĸŊŗĬŀńĸĨĶŅőĞĬŇĔĽƢĽƞĚœĮĽŃĪƟŀĬĺńĨĩŋŐĸƟĺĽŃĪƟŀĬĔĸńĭĵńĚĨńĺĶńĭĽńĠĠŅĦȮ
őħĵĶŃĵŃĪŅĚěŃĽńĴıńĬīƢĔńĭĶŃĵŃŏĺĸŅĪňŗėĸŊŗĬŏħŇĬĪŅĚĨńĺĽƞĚœĮĽŃĪƟŀĬĺńĨĩŋŐĸƟĺĔĸńĭĴŅĵńĚĨńĺĶńĭȮ
ŏĴŊŗŀœħƟŏĺĸŅŒĬĔŅĶŏħŇĬĪŅĚĕŀĚėĸŊŗĬŐĸƟĺěŉĚĬŜŅĴŅėŜŅĬĺĦľŅĶŃĵŃĪŅĚĶŃľĺƞŅĚőĴħŌĸĔńĭĺńĨĩŋĪňŗ
ĽŃĪƟŀĬėĸŊŗĬ 
 

 

ĶŌĮĪňŗȮ3,/ȮőĴħŌĸĺńħĶŃĵŃĪŅĚħƟĺĵėĸŊŗĬŀńĸĨĶŅőĞĬŇĔĽƢȮHC-SR04 
 
ľĸńĔĔŅĶĪŜŅĚŅĬĕŀĚőĴħŌĸȮHC-SR.2 

őĴħŌĸȮHC-SR.2ȮĪŜŅĚŅĬĪňŗŐĶĚħńĬĮĶŃĴŅĦȮ3 V őħĵĮƚŀĬŐĶĚħńĬŐľĸƞĚěƞŅĵŒľƟĕŅȮVCC 
ŐĸŃȮGND őĴħŌĸĬňŘĴňĕŅĽńĠĠŅĦħŇěŇĪńĸȮTRIG (ŀŇĬıŋĨ'ȮŐĸŃȮECHO (ŏŀŅĨƢıŋĨ'ȮĪňŗĬŜŅœĮŏĝŊŗŀĴĨƞŀ



72 

 

ĔńĭœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĨƞŅĚȮŕȮŒĬĔŅĶĺńħĶŃĵŃľƞŅĚŐĨƞĸŃėĶńŘĚőĴħŌĸěŃĶńĭėŜŅĽńŗĚŒľƟĽĶƟŅĚĽńĠĠŅĦ
ŐĭĭıńĸĽƢĪňŗĴňėĺŅĴĔĺƟŅĚȮ&Pulse Width) ŀĵƞŅĚĬƟŀĵȮ/. µsec ĮƚŀĬŒľƟĕŅȮTRIG ŐĸŃľĸńĚěŅĔ
ĬńŘĬŒľƟĺńħėĺŅĴĔĺƟŅĚĕŀĚĽńĠĠŅĦĝƞĺĚȮHIGH ěŅĔĕŅȮECHO ĩƟŅĺńĨĩŋŀĵŌƞŒĔĸƟĶŃĵŃŏĺĸŅĪňŗěŃœħƟĶńĭ
ĽńĠĠŅĦıńĸĽƢĔĸńĭĴŅěŃĴňėƞŅĬƟŀĵȮŐĨƞĩƟŅĺńĨĩŋŀĵŌƞœĔĸŀŀĔœĮȮĔŖěŃœħƟėƞŅĶŃĵŃŏĺĸŅĪňŗĽńĠĠŅĦıńĸĽƢ
ŒĝƟŏħŇĬĪŅĚĴňėƞŅĴŅĔĕŉŘĬȮĔŅĶŏĸŊŀĔŒĝƟĚŅĬőĴħŌĸĮĶŃŏĳĪĬňŘȮĴňĮĶŃŏħŖĬĪňŗĽŜŅėńĠȮŏĝƞĬȮĝƞĺĚĶŃĵŃľƞŅĚ
ĕŀĚĺńĨĩŋĪňŗěŃĺńħȮėĺŅĴĔĺƟŅĚĕŀĚĴŋĴŏĴŊŗŀėĸŊŗĬėĺŅĴĩňŗŏľĬŊŀŏĽňĵĚŏħŇĬĪŅĚŀŀĔœĮěŅĔĨńĺĽƞĚȮ
&ŏĶňĵĔĺƞŅĴŋĴĕŀĚĸŜŅėĸŊŗĬľĶŊŀȮBeam Angle) ĬŀĔěŅĔĬńŘĬȮĔŅĶĽŃĪƟŀĬĔĸńĭĕŀĚėĸŊŗĬŏĽňĵĚĪňŗĺńĨĩŋ
ĔňħĕĺŅĚȮĕĬŅħŐĸŃĶŌĮĪĶĚĕŀĚĺńĨĩŋȮŐĸŃĔŅĶĽŃĪƟŀĬĔĸńĭĕŀĚŏĽňĵĚěŅĔľĸŅĵĪŇĻĪŅĚȮľĶŊŀĨƞŅĚ
ĶŃĵŃĔńĬȮĔŖĴňįĸĨƞŀėĺŅĴĩŌĔĨƟŀĚŒĬĔŅĶĺńħėƞŅĶŃĵŃľƞŅĚœħƟŏĝƞĬĔńĬ 
 
ĕƟŀĴŌĸŏĝŇĚŏĪėĬŇėĕŀĚőĴħŌĸȮHC-SR.2 

ŹȮŒĝƟŐĶĚħńĬĮĶŃĴŅĦȮ)3 V 
ŹȮĔŇĬĔĶŃŐĽĮĶŃĴŅĦȮ/3ȮmA 
ŹȮĝƞĺĚĔŅĶĺńħĶŃĵŃĪŅĚȮ&measurement range): ĮĶŃĴŅĦȮ2 cm ĩŉĚȮ2 m 
ŹȮėĺŅĴĔĺƟŅĚŏĝŇĚĴŋĴŒĬĔŅĶĺńħȮ&measuring angle): /3ȮŀĚĻŅ 
ŹȮėĺŅĴĔĺƟŅĚĕŀĚĽńĠĠŅĦȮPulse ĽŜŅľĶńĭȮTrigger: /. µsec 
ŹȮĶŃħńĭŐĶĚħńĬĸŀěŇĔĽŜŅľĶńĭĕŅȮTRIG ŐĸŃȮECHO ėŊŀ 3ȮV (TTL) 

 

5.2 ėŜŅĽńŗĚĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃœĸĭĶŅĶňȮUltrasonic.h 

ŒĬĔŅĶŀƞŅĬėƞŅĶŃĵŃĪŅĚěŅĔőĴħŌĸȮHC-SR.2ȮěŃĽŅĴŅĶĩĪŜŅœħƟĽŀĚĺŇīňľĸńĔȮŕȮėŊŀȮĔŅĶ
ŏĕňĵĬőėƟħėĺĭėŋĴŐĸŃėŜŅĬĺĦĶŃĵŃĪŅĚħƟĺĵĨĬŏŀĚȮŐĸŃĔŅĶŒĝƟœĸĭĶŅĶňȮUltrasonic.h ĞŉŗĚŒĬ
ľńĺĕƟŀĬňŘȮěŃĔĸƞŅĺĩŉĚĪńŘĚĽŀĚĺŇīň 

ĔŅĶŏĕňĵĬőėƟħėĺĭėŋĴŐĸŃėŜŅĬĺĦĶŃĵŃĪŅĚ 
/,ȮŒľƟœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽƞĚĽńĠĠŅĦıńĸĽƢėĺŅĴĔĺƟŅĚŀĵƞŅĚĬƟŀĵȮ/. µsec ŀŀĔœĮĪňŗ

ĕŅŏŀŅĨƢıŋĨĪňŗĨƞŀĔńĭĕŅȮTRIGȮĕŀĚőĴħŌĸ 
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0,ȮĺńħĶŃĵŃŏĺĸŅĪňŗėĸŊŗĬŏħŇĬĪŅĚőħĵŀƞŅĬėƞŅěŅĔĽńĠĠŅĦıńĸĽƢĪňŗŏĮƦĬŀŇĬıŋĨěŅĔĕŅȮ
ECHO ĕŀĚőĴħŌĸőħĵŒĝƟėŜŅĽńŗĚ-ĲƤĚĔƢĝńĬȮpulseIn() ĞŉŗĚŏĮƦĬĲƤĚĔƢĝńĬĳŅĵŒĬĳŅļŅȮArduino ŐĸŃ
ěŃœħƟėƞŅŏĮƦĬěŜŅĬĺĬŏĨŖĴȮ&ľĬƞĺĵŏĮƦĬœĴőėĶĺŇĬŅĪň' 

1,ȮĬŜŅėƞŅĪňŗœħƟĴŅėŜŅĬĺĦŏĮƦĬĶŃĵŃĪŅĚȮ&őħĵŒĝƟėĺŅĴŏĶŖĺėĸŊŗĬŏĽňĵĚȮ12.Ȯm/s ĮĶŃĔŀĭ' 
2,ȮŐĽħĚėƞŅĕŀĚĶŃĵŃĪŅĚĪňŗėŜŅĬĺĦœħƟȮŐĸƟĺŏĺƟĬĶŃĵŃŏĺĸŅĮĶŃĴŅĦȮ1.. msec (.,1Ȯ

ĺŇĬŅĪň'ȮŐĸƟĺĪŜŅĕńŘĬĨŀĬĞŘŜŅ 
ĔŅĶėŜŅĬĺĦĶŃĵŃĪŅĚĽŅĴŅĶĩĪŜŅœħƟĨŅĴĽŌĨĶĪňŗŐĽħĚŒĬĶŌĮĪňŗȮ5,0 

 

 
 

ĶŌĮĪňŗȮ5,0ȮĔŅĶėŜŅĬĺĦėƞŅĶŃĵŃĪŅĚěŅĔėƞŅĪňŗŀƞŅĬœħƟěŅĔőĴħŌĸȮHC-SR04 
 

ĲƤĚĔƢĝńĬľĸńĔĪňŗŒĝƟŒĬĔŅĶėŜŅĬĺĦėŊŀĲƤĚĔƢĝńĬȮpulseIn(pin, value) ŏĮƦĬĲƤĚĔƢĝńĬĪňŗŒĝƟ
ŐĽħĚėƞŅėĺŅĴĔĺƟŅĚĕŀĚıńĸĽƢĽńĠĠŅĦĪňŗŏĕƟŅĴŅĪňŗĕŅȮpin őħĵěŃĔŜŅľĬħıńĸĽƢĽńĠĠŅĦĪňŗėƞŅȮ
valueȮ(HIGH ľĶŊŀȮLOW) 

pulseIn(pin, value, timeout) ěŃĪŜŅĚŅĬŏľĴŊŀĬĲƤĚĔƢĝńĬȮpulseIn ĳŅĵŒĬĝƞĺĚŏĺĸŅȮ
timeoutȮĪňŗĔŜŅľĬħȮ&ŒĬľĬƞĺĵœĴőėĶĺŇĬŅĪň' 
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ĨńĺŀĵƞŅĚĔŅĶŒĝƟĲƤĚĔƢĝńĬ pulseIn 
 

 
int pin = D 0;  / /  ĔŜŅľĬħȮpin ĪňŗĨƟŀĚĔŅĶŀƞŅĬėƞŅėĺŅĴĔĺƟŅĚ 

unsigned long duration; // ĔŜŅľĬħĨńĺŐĮĶĪňŗŏĔŖĭėƞŅėĺŅĴĔĺƟŅĚ 

void setup() {  

    pinMode(pin, INPUT); // ĔŜŅľĬħȮpin ĪňŗŒĝƟŀƞŅĬėƞŅȮŏĮƦĬŀŇĬıŋĨ 

}  

void loop() {  

    duration = pulseIn(pin, HI GH); // ŀƞŅĬėƞŅėĺŅĴĔĺƟŅĚıńĸĽƢ 

}  

 

 
ĲƤĚĔƢĝńĬȮdigitalWrite(pin, value) ŏĮƦĬĲƤĚĔƢĝńĬĪňŗŏĕňĵĬėƞŅȮHIGH ľĶŊŀȮLOW œĮĪňŗȮpin 

 
ĨńĺŀĵƞŅĚȮĔŅĶĽĶƟŅĚĽńĠĠŅĦȮpulse ėĺŅĴĔĺƟŅĚȮ/0Ȯµsec œĮĪňŗĕŅŏŀŅĨƢıŋĨȮTRIG ĕŀĚőĴħŌĸȮ
HC-SR.2 
 

 
int TRIG = D 1;   // ȮĔŜŅľĬħȮpin TRIG  
                 //  ŀŅěŏĕňĵĬŏĮƦĬȮ#define TRIG D1 ĔŖœħƟŏĝƞĬĔńĬ 
void setup() {  

    pinMode(TRIG, OUTPUT); // ĔŜŅľĬħȮpin TRIG ĬňŘŏĮƦĬŏŀŅĨƢıŋĨ 
}  

 

void loop() {  

    digitalWrite(TRIG, HIGH); //  ŏĕňĵĬėƞŅȮHIGH œĮĪňŗȮpin TRIG 

    delayMicroseconds( 12);    //  ľĬƞĺĚŏĺĸŅȮ/0ȮœĴőėĶĺŇĬŅĪň 

    digitalWrite(TRIG, LOW);  //  ŏĕňĵĬėƞŅȮLOW œĮĪňŗȮpin TRIG 

}  
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ĔŅĶŒĝƟœĸĭĶŅĶňȮUltrasonic.h 
ĬŀĔěŅĔĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀĽƞĚıńĸĽƢȮŀƞŅĬėƞŅıńĸĽƢȮŐĸŃȮėŜŅĬĺĦĶŃĵŃĪŅĚħƟĺĵ

ĨĬŏŀĚŐĸƟĺȮŏĶŅĵńĚĽŅĴŅĶĩŒĝƟœĸĭĶŅĶňĽŜŅŏĶŖěĶŌĮĪňŗĝŊŗŀȮUltrasonic.hȮĴŅŀƞŅĬėƞŅĶŃĵŃĪŅĚœħƟȮ
œĸĭĶŅĶňĬňŘĽŅĴŅĶĩľŅħŅĺĬƢőľĸħœħƟĪńŗĺœĮȮŏĝƞĬȮěŅĔȮhttps://github.com/hemalchevli/ 
ultrasonic-library ľĸńĚěŅĔőľĸħŐĸƟĺĔŖėńħĸŀĔĸĚŒĬőĲĸŏħŀĶƢȮC:\Arduino18\libraries őħĵ
ėƞŅĪňŗœħƟěŃĴňľĬƞĺĵŏĮƦĬŏĞĬĨŇŏĴĨĶľĶŊŀĬŇŘĺĔŖœħƟȮŐĸŃĴňĶŌĮŐĭĭĔŅĶŒĝƟėŊŀ 
 

 #include <Ultrasonic.h>  

 

//  ĔŜŅľĬħȮinstance ĕŀĚĺńĨĩŋĝŊŗŀȮultrasonic 

// ĔŜŅľĬħĕŅȮTRIG ĨƞŀĔńĭĕŅȮD6 ŐĸŃȮECHO ĨƞŀĔńĭĕŅȮD7 

 

Ultrasonic ultrasonic(D 6,  D7);  

 

//  ŀƞŅĬėƞŅĶŃĵŃĪŅĚŒĬľĬƞĺĵȮcm ŐĸŃŏĔŖĭœĺƟŒĬĨńĺŐĮĶěŜŅĬĺĬŏĨŖĴĝŊŗŀȮdist 
int dist = u ltrasonic.Ranging(CM);  

 

 
 

7.1 ĔŅĶĪħĸŀĚĺńħĶŃĵŃĪŅĚ 

ĺńĨĩŋĮĶŃĽĚėƢ 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĺńħĶŃĵŃĪŅĚħƟĺĵėĸŊŗĬŀńĸĨĶŅőĞĬŇĔĽƢœħƟ 
0,ȮĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴŒľƟȮNodeMCU v.1ȮėŜŅĬĺĦėƞŅĶŃĵŃĪŅĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
1,ȮĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴŒľƟȮNodeMCU v.1ȮŐĽħĚėƞŅĶŃĵŃĪŅĚĭĬěŀȮOLED ŐĸŃıŀĶƢĨ
ŀĬŋĔĶĴœħƟ 
 

https://github.com/hemalchevli/%0bultrasonic-library
https://github.com/hemalchevli/%0bultrasonic-library
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ŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚ 
/, ŏėĶňŗŀĚėŀĴıŇĺŏĨŀĶƢĪňŗĴňĶŃĭĭĮĢŇĭńĨŇĔŅĶȮWindows (ĨńŘĚŐĨƞȮWindows 7 ĕŉŘĬœĮ'Ȯ 
ıĶƟŀĴĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE 1.8.8 IoT   1 ŏėĶŊŗŀĚ 

0, NodeMCU v.3       1 ĭŀĶƢħ 
1, NodeMCU Base Ver 1.0      1 ĭŀĶƢħ 
2, ĭŀĶƢħőĴħŌĸŀńĸĨĶŅőĞĬŇĔĽƢȮHC-SR04     /ȮĭŀĶƢħ 
3, ĭŀĶƢħőĴħŌĸȮOLED Display ĕĬŅħȮ/06×42ȮıŇĔŏĞĸ   /ȮĭŀĶƢħ 
4, ĽŅĵȮUSB        1 ŏĽƟĬ 
5, ĽŅĵĨƞŀĺĚěĶȮ&ĽŅĵěńĴıƢȮŏĴňĵ-ŏĴňĵ'     6ȮŏĽƟĬ 
 
ĺŇīňĔŅĶĪħĸŀĚ 
/,ȮĨƞŀĺĚěĶħńĚĶŌĮĪňŗȮ5,1 
 

 
 

ĶŌĮĪňŗȮ5,1ȮĔŅĶŏĝŊŗŀĴĨƞŀȮNodeMCU v.3 ĔńĭěŀŐĽħĚįĸȮOLEDȮŐĸŃȮőĴħŌĸȮHC-SR04 
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2. ŏĕňĵĬőėƟħĕƟŅĚĸƞŅĚĬňŘŐĸƟĺŀńĮőľĸħĸĚȮNodeMCU v.3 ŐĸƟĺĽńĚŏĔĨĽŇŗĚĪňŗŐĽħĚĭĬěŀȮOLED 
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// Read Distance by HC - SR04 with NodeMCU ESP8266  

// Display on  OLED 

 

#include <Wire.h>  

#include <SH1106.h>  

 

int TRIG_PIN = D6;  

int ECHO_PIN = D7;  

 

SH1106 display(0x3c, D1, D2);  

 

void setup() {  

    display.init();  

    pinMode(TRIG_PIN, OUTPUT);  

    pinMode(ECHO_PIN, INPUT);     

}  

 

unsigned long read_dist() {  

    digit alWrite(TRIG_PIN, HIGH);  

    delayMicroseconds(12);  

    digitalWrite(TRIG_PIN, LOW);  

    unsigned long duration = pulseIn(ECHO_PIN,HIGH);  

    unsigned long dist = (17.0*duration)/1000.;  

    return(dist);  

}  

 

void loop() {  

    unsigned long distance = read_d ist();  

    display.clear();  

    display.setFont(ArialMT_Plain_16);  

    display.drawString(25, 0, "Distance");  

    display.drawString(54, 15, String(distance) + 

" cm.");  

    display.display();  

    delay(200);  

}  
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3. ĪŜŅĔŅĶĨŇħĨńŘĚœĸĭĶŅĶňȮUltrasonic.h ŐĸƟĺŏĕňĵĬőėƟħĕƟŅĚĸƞŅĚĬňŘŐĸƟĺŀńĮőľĸħĸĚȮNodeMCU 
v.3 ŐĸƟĺĽńĚŏĔĨĽŇŗĚĪňŗŐĽħĚĭĬěŀȮOLED 
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// Read Distance by HC - SR04 with NodeMCU ESP8266  

// Use Ultrasonic.h library and Display on OLED  

 

#include < Ultrasonic.h>  

#include <Wire.h>  

#include <SH1106.h>  

 

// S H1106(Addr, SDA, SCL)  

SH1106 display(0x3c, D1, D2);  

 

// Ultrasonic (Trigger PIN, Echo PIN)  

Ult rasonic ultrasonic(D6, D7);  

 

void setup() {  

    display.init();  

}  

 

void loop() {  

    unsigned long distanc e = ultrasonic.Ranging(CM);  

    display.clear();  

    display.setFont(ArialMT_Plain_16);  

    display.drawString(25, 0, "Distance");  

    display.drawString(54, 15, String(distance) + 

" cm.");  

    display.display();  

    delay(200);  

}  

 

 
ĶŌĮĪňŗȮ5,2ȮŐĽħĚĳŅıįĸĸńıīƢĪňŗœħƟěŅĔőėƟħŒĬĔŅĶĪħĸŀĚĕƟŀĪňŗȮ0ȮŐĸŃȮ1ȮőħĵŏĴŊŗŀŏĶŅĪŜŅ

ĔŅĶĺŅĚĺńĨĩŋœĺƟĪňŗľĬƟŅőĴħŌĸŀńĸĨĶŅőĞĬŇĔĽƢĪňŗĶŃĵŃľƞŅĚĨƞŅĚȮŕȮěŃıĭĺƞŅȮėƞŅĨńĺŏĸĕȮDistance 
ŏĮĸňŗĵĬŐĮĸĚœĮȮ 

ŐįĬįńĚĔŅĶĪŜŅĚŅĬȮ&flowchart'ȮĕŀĚőĮĶŐĔĶĴŒĬĔŅĶĪħĸŀĚĬňŘȮŐĽħĚœħƟħńĚĶŌĮĪňŗȮ5,3 
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ĶŌĮĪňŗȮ5,2ȮįĸĸńıīƢěŅĔĔŅĶĪħĽŀĭőĮĶŐĔĶĴĨŅĴĔŅĶĪħĸŀĚĕƟŀĪňŗȮ0ȮŐĸŃȮ1 
 
 

 
 

ĶŌĮĪňŗȮ7,3ȮŐįĬįńĚĔŅĶĪŜŅĚŅĬĕŀĚőĮĶŐĔĶĴ 



80 

 

4. ŏĕňĵĬőėƟħĕƟŅĚĸƞŅĚĬňŘŐĸƟĺŀńĮőľĸħĸĚȮNodeMCU v.3 ŐĸƟĺĽńĚŏĔĨĽŇŗĚĪňŗŐĽħĚįƞŅĬıŀĶƢĨŀĬŋĔĶĴȮ
őħĵħŌįƞŅĬȮSerial Monitor ŒĬȮArduino IDE / ToolsȮěŃœħƟįĸħńĚŐĽħĚĨńĺŀĵƞŅĚŒĬĶŌĮĪňŗȮ5,4 
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

// Read Distance by HC - SR04 with NodeMCU ESP8266  

// Display on Serial Monitor  

 

#include <Ultrasonic.h>  

 

// ultrasonic(Trigger PIN, Echo PIN)  

Ultrasonic ultrasonic(D6, D7);  

 

void setup() {  

    Serial.begin(9600);  

}  

 

void loop() {  

    unsigned long distance = ultrasonic.Ranging(CM);  

    Serial.println(distance);  

    delay(200);  

}  

 

 
 

ĶŌĮĪňŗȮ5,4ȮįĸĸńıīƢěŅĔĔŅĶĪħĽŀĭőĮĶŐĔĶĴĨŅĴĔŅĶĪħĸŀĚĕƟŀĪňŗȮ2 
 



ĭĪĪňŗȮ8 

ĔŅĶėĺĭėŋĴŏĞŀĶƢőĺĴŀŏĨŀĶƢ 

 
8.1 ľĸńĔĔŅĶĪŜŅĚŅĬĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢ 

ŏĞŀĶƢőĺĴŀŏĨŀĶƢȮ&Servo Motor) ėŊŀȮĴŀŏĨŀĶƢœĲĲƚŅĔĶŃŐĽĨĶĚĪňŗĴńĔĩŌĔĬŜŅĴŅŒĝƟŒĬĔŅĶ
ėĺĭėŋĴĴŋĴľĶŊŀĨŜŅŐľĬƞĚŏĝŇĚŏĽƟĬĪňŗĴňėĺŅĴĸŃŏŀňĵħĽŌĚȮőħĵŏĞŀĶƢőĺĴŀŏĨŀĶƢěŃĮĶŃĔŀĭħƟĺĵ
ĴŀŏĨŀĶƢȮĝŋħŏĔňĵĶƢȮŐĸŃĭŀĶƢħėĺĭėŋĴȮĶĺĴœĺƟŏĮƦĬőĴħŌĸŏħňĵĺĔńĬȮŐĸŃěŃĶńĭĽńĠĠŅĦėĺĭėŋĴȮ
(signal, S) ŏıňĵĚȮ/ȮŏĽƟĬȮœĲŏĸňŘĵĚȮVCC ŐĸŃĔĶŅĺħƢȮGNDȮŀňĔŀĵƞŅĚĸŃȮ/ȮŏĽƟĬȮĶĺĴŏĮƦĬȮ1ȮŏĽƟĬȮ
őħĵĪńŗĺœĮŏĶŅĽŅĴŅĶĩėĺĭėŋĴŒľƟŏĞŀĶƢőĺĴŀŏĨŀĶƢľĴŋĬŒĬĪŇĻĨŅĴŏĕŖĴĬŅĿŇĔŅȮ&ľĴŋĬĕĺŅ'ȮľĶŊŀȮ
ĪĺĬŏĕŖĴĬŅĿŇĔŅȮ&ľĴŋĬĞƟŅĵ'ȮœħƟȮőħĵĴňĴŋĴŒĬĔŅĶľĴŋĬĨńŘĚŐĨƞȮ.ȮŀĚĻŅȮĩŉĚȮ/6.ȮŀĚĻŅȮĬńŗĬėŊŀȮŏĞŀĶƢ
őĺěŃľĴŋĬœħƟŏıňĵĚȮ/6.ȮŀĚĻŅľĶŊŀėĶŉŗĚĶŀĭŏĪƞŅĬńŘĬȮőħĵĴňĨŜŅŐľĬƞĚĔŉŗĚĔĸŅĚŀĵŌƞĪňŗȮ7.ȮŀĚĻŅȮ
ĽńĠĠŅĦȮS ĪňŗŒĝƟėĺĭėŋĴĴŀŏĨŀĶƢĝĬŇħĬňŘěŃŏĮƦĬĽńĠĠŅĦĪňŗĴňĔŅĶĴŀħŌŏĸĨėĺŅĴĔĺƟŅĚıńĸĽƢȮ&Pulse 
Width Modulation,ȮPWM) ŐĸŃĴňĶŃħńĭŐĶĚħńĬŐĭĭȮTTLȮĶŃħńĭŐĶĚħńĬȮVCC ĪňŗěƞŅĵŒľƟ
ĴŀŏĨŀĶƢĬňŘěŃŀĵŌƞŒĬĝƞĺĚĮĶŃĴŅĦȮ2ȮĩŉĚȮ4ȮőĺĸĨƢȮĶŌĮĪňŗȮ6,/&Ĕ'ȮŐĽħĚĳŅıĩƞŅĵĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢ
ĕĬŅħŏĸŖĔĪńŗĺœĮŐĸŃȮĶŌĮĪňŗȮ6,/&ĕ'ȮŐĽħĚĸńĔļĦŃĳŅĵŒĬĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢĬňŘ 
 

 
 

ĶŌĮĪňŗȮ6,/ȮĸńĔļĦŃĪńŗĺœĮŐĸŃőėĶĚĽĶƟŅĚĳŅĵŒĬĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢ 
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ĔŅĶĪŜŅĚŅĬĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢ 
ŏĴŊŗŀěƞŅĵĽńĠĠŅĦıńĸĽƢŏĕƟŅĴŅĵńĚŏĞŀĶƢőĺĴŀŏĨŀĶƢŒĬĽƞĺĬĺĚěĶėĺĭėŋĴĳŅĵŒĬěŃĪŜŅĔŅĶ

ŀƞŅĬŐĸŃĮĶŃĴĺĸįĸėƞŅėĺŅĴĔĺƟŅĚĕŀĚĽńĠĠŅĦıńĸĽƢĪňŗĽƞĚŏĕƟŅĴŅŏıŊŗŀŐĮĸėƞŅŏĮƦĬĨŜŅŐľĬƞĚŀĚĻŅĪňŗ
ĨƟŀĚĔŅĶŒľƟĴŀŏĨŀĶƢ ľĴŋĬŏėĸŊŗŀĬĪňŗœĮĵńĚĨŜŅŐľĬƞĚĬńŘĬȮŐĸƟĺĽƞĚėŜŅĽńŗĚœĮĪŜŅĔŅĶėĺĭėŋĴŒľƟĴŀŏĨŀĶƢȮ
ľĴŋĬœĮĵńĚĨŜŅŐľĬƞĚĪňŗĨƟŀĚĔŅĶȮőħĵĴňŏĞĬŏĞŀĶƢĭŀĔĨŜŅŐľĬƞĚŏĮƦĬĨńĺĮƚŀĬĔĸńĭėƞŅĴŋĴĪňŗŐĔĬľĴŋĬȮŕȮ
œĮȮĴŅŒľƟĺĚěĶėĺĭėŋĴŏĮĶňĵĭŏĪňĵĭĔńĭėƞŅŀŇĬıŋĨŏıŊŗŀėĺĭėŋĴŒľƟœħƟĨŜŅŐľĬƞĚĪňŗĨƟŀĚĔŅĶŀĵƞŅĚ
ĩŌĔĨƟŀĚŐĴƞĬĵŜŅ 
 
ĽńĠĠŅĦıńĸĽƢĽŜŅľĶńĭėĺĭėŋĴŏĞŀĶƢőĺĴŀŏĨŀĶƢ 

ĔŅĶėĺĭėŋĴŏĞŀĶƢőĺĴŀŏĨŀĶƢĪŜŅœħƟőħĵĔŅĶĽĶƟŅĚĽńĠĠŅĦıńĸĽƢĮƚŀĬŒľƟĔńĭĺĚěĶėĺĭėŋĴ
ĳŅĵŒĬŏĞŀĶƢőĺĴŀŏĨŀĶƢħńĚŒĬĶŌĮĪňŗȮ6,0ȮŏĶŇŗĴĨƟĬŒľƟĽĶƟŅĚıńĸĽƢėŅĭŏĺĸŅȮ0.ȮĴŇĸĸŇĺŇĬŅĪň (ms) ŐĸƟĺ
ĮĶńĭėĺŅĴĔĺƟŅĚĕŀĚıńĸĽƢŒľƟŏĪƞŅĔńĭȮ/,3Ȯms ěŃœħƟĺƞŅŐĔĬŏĞŀĶƢőĺěŃŀĵŌƞĪňŗĨŜŅŐľĬƞĚĔŉŗĚĔĸŅĚȮ&7.Ȯ
ŀĚĻŅ'ȮħńĚĶŌĮĪňŗȮ6,0&Ĕ'ȮĔŅĶľĴŋĬŒĬĝƞĺĚĴŋĴȮ.-7.ȮŀĚĻŅȮěŃŒĝƟıńĸĽƢĔĺƟŅĚŒĬĝƞĺĚĮĶŃĴŅĦȮ.,3-/,3Ȯ
msȮĴŀŏĨŀĶƢěŃľĴŋĬœĮĨŜŅŐľĬƞĚĕĺŅĴŊŀ &ĨŅĴŏĕŖĴĬŅĿŇĔŅ, 0 ĩŉĚ 90 ŀĚĻŅ'ȮħńĚĶŌĮĪňŗȮ6,0&ĕ'ȮŐĸŃ
ĩƟŅĽƞĚıńĸĽƢĔĺƟŅĚĮĶŃĴŅĦȮ/,3-0,3Ȯms ŐĔĬľĴŋĬĕŀĚĴŀŏĨŀĶƢěŃľĴŋĬœĮħƟŅĬĞƟŅĵĴŊŀȮ&ĪĺĬŏĕŖĴ
ĬŅĿŇĔŅ, 7.ȮĩŉĚȮ/60 ŀĚĻŅ'ȮħńĚĶŌĮĪňŗȮ6,0&ė' 

ĔŅĶĮƚŀĬĽńĠĠŅĦıńĸĽƢĪňŗĴňėĺŅĴĔĺƟŅĚĨńŘĚŐĨƞȮ~0.5 msȮœĮěĬĩŉĚȮ/,3Ȯms ĪŜŅŒľƟŏĞŀĶƢőĺ
ĴŀŏĨŀĶƢľĴŋĬĪĺĬŏĕŖĴĬŅĿŇĔŅȮĞŉŗĚĩƟŅėƞŅėĺŅĴĔĺƟŅĚıńĸĽƢĵŇŗĚĨƞŅĚěŅĔėƞŅȮ/,3Ȯms ĴŅĔŏĪƞŅŒħĴŋĴĪňŗ
ŏĞŀĶƢőĺĴŀŏĨŀĶƢľĴŋĬœĮĔŖěŃĴŅĔĕŉŘĬŏĪƞŅĬńŘĬ 

ĔŅĶĮƚŀĬĽńĠĠŅĦıńĸĽƢĪňŗĴňėŅĭŏĺĸŅĝƞĺĚĭĺĔĴŅĔĔĺƞŅȮ/,3Ȯms ĩŉĚĮĶŃĴŅĦȮ0,3Ȯms ěŃ
ĪŜŅŒľƟŏĞŀĶƢőĺĴŀŏĨŀĶƢľĴŋĬĪĺĬŏĕŖĴĬŅĿŇĔŅȮőħĵĩƟŅėƞŅėĺŅĴĔĺƟŅĚıńĸĽƢĵŇŗĚľƞŅĚěŅĔȮ/,3Ȯms ĴŅĔ
ŏĪƞŅŒħĴŋĴĪňŗŏĞŀĶƢőĺĴŀŏĨŀĶƢľĴŋĬœĮĔŖěŃĴŅĔĕŉŘĬŏĪƞŅĬńŘĬ 

ĽŜŅľĶńĭĔŅĶėĺĭėŋĴėĺŅĴŏĶŖĺĶŀĭŒĬĔŅĶľĴŋĬŏĞŀĶƢőĺĴŀŏĨŀĶƢĬńŘĬŏĶŅĔŖĽŅĴŅĶĩĪŜŅœħƟőħĵ
ĔŜŅľĬħĕĬŅħĕŀĚıńĸĽƢŐĸŃŒĝƟĔŅĶľĬƞĺĚŏĺĸŅĮĶŃĔŀĭȮőħĵĔŅĶĪħĸŀĚŒĬĨŀĬĽŋħĪƟŅĵȮ&ĨŀĬĪňŗȮ
1'ȮěŃŐĽħĚŒľƟŏľŖĬĩŉĚĺŇīňĔŅĶĪŅĚőĮĶŐĔĶĴŒĬĔŅĶĮĶńĭėĺŅĴŏĶŖĺĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢŒľƟľĴŋĬĝƟŅĸĚ 
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ĶŌĮĪňŗȮ6,0 ĸńĔļĦŃıńĸĽƢĕŀĚĽńĠĠŅĦĪňŗŒĝƟėĺĭėŋĴŐĸŃĪŇĻĪŅĚĔŅĶľĴŋĬĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢȮőħĵ
ıńĸĽƢĪňŗŐĽħĚěŃėĺĭėŋĴŒľƟŏĞŀĶƢőĺĴŀŏĨŀĶƢŀĵŌƞŒĬĨŜŅŐľĬƞĚĪňŗȮĴŋĴȮ&Ĕ'Ȯ7.ȮŀĚĻŅȮ&ĕ'Ȯ7.-.ȮŀĚĻŅȮ

ŐĸŃȮ&ė'Ȯ7.ȮůȮ/6.ȮŀĚĻŅ 
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8.2 œĸĭĶŅĶňȮServo.h 

ĲƤĚĔƢĝńĬŒĬœĸĭĶŅĶňȮServo.h ŏĮƦĬĲƤĚĔƢĝńĬĪňŗĴŅıĶƟŀĴĔńĭȮArduino IDE őħĵĴňĲƤĚĔƢĝńĬĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėĺĭėŋĴŏĞŀĶƢőĺĴŀŏĨŀĶƢȮėŊŀ 
 

ĲƤĚĔƢĝńĬȮattach()ȮėŊŀĲƤĚĔƢĝńĬĪňŗŒĝƟŒĬĔŅĶĔŜŅľĬħĕŅĽńĠĠŅĦĪňŗŏĞŀĶƢőĺĴŀŏĨŀĶƢĬńŘĬĨƞŀ
ĔńĭĭŀĶƢħœĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃŒĝƟĔŜŅľĬħėĺŅĴĔĺƟŅĚĕŀĚıńĸĽƢĪňŗȮ0ȮŀĚĻŅŐĸŃȮ180ȮŀĚĻŅ 
ĔŅĶŏĶňĵĔŒĝƟĪŜŅőħĵŒĝƟėŜŅĽńŗĚ 

servo.attach(pin)    ľĶŊŀȮȮȮȮservo.attach(pin, min, max) 
őħĵȮservo ėŊŀĺńĨĩŋĪňŗŏĶŅĔŜŅľĬħĕŉŘĬĔƞŀĬȮŐĸŃıŅĶŅĴŇŏĨŀĶƢĕŀĚėŜŅĽńŗĚĬňŘȮœħƟŐĔƞȮpin ėŊŀȮ
ĕŅĽńĠĠŅĦĕŀĚĭŀĶƢħœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĪňŗŒĝƟŏĝŊŗŀĴĨƞŀĔńĭŏĞŀĶƢőĺĴŀŏĨŀĶƢȮmin ėŊŀȮėĺŅĴ
ĔĺƟŅĚĕŀĚıńĸĽƢĪňŗȮ0ȮŀĚĻŅĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢĨńĺĪňŗŒĝƟȮőħĵĔŜŅľĬħŒĬľĬƞĺĵœĴőėĶĺŇĬŅĪňȮ&µs) őħĵ
ĮĔĨŇŐĸƟĺľŅĔœĴƞĴňĔŅĶĨńŘĚėƞŅȮőĮĶŐĔĶĴěŃĔŜŅľĬħėƞŅœĺƟĪňŗȮ544, max ėŊŀȮėĺŅĴĔĺƟŅĚĕŀĚıńĸĽƢĪňŗȮ
180ȮŀĚĻŅĕŀĚȮServo ĨńĺĪňŗŒĝƟŒĬľĬƞĺĵœĴőėĶĺŇĬŅĪň őħĵĮĔĨŇŐĸƟĺľŅĔœĴƞĴňĔŅĶĨńŘĚėƞŅőĮĶŐĔĶĴ
ěŃĔŜŅľĬħėƞŅœĺƟĪňŗȮ2400 
 

ĲƤĚĔƢĝńĬȮwrite()ȮėŊŀĲƤĚĔƢĝńĬĪňŗŒĝƟėĺĭėŋĴĨŜŅŐľĬƞĚĪňŗĨƟŀĚĔŅĶŒľƟŏĞŀĶƢőĺĴŀŏĨŀĶƢľĴŋĬœĮ
ĵńĚŀĚĻŅĪňŗĔŜŅľĬħȮĽŅĴŅĶĩĔŜŅľĬħŏĮƦĬėƞŅŀĚĻŅœħƟŏĸĵȮėŊŀȮ0-180ȮŀĚĻŅȮŐĨƞŒĬŏĞŀĶƢőĺĴŀŏĨŀĶƢ
ĝĬŇħĪňŗŏĮƦĬȮFull Rotation ėŜŅĽńŗĚȮwrite ěŃŏĮƦĬĔŅĶĔŜŅľĬħėĺŅĴŏĶŖĺŒĬĔŅĶľĴŋĬőħĵėƞŅŏĪƞŅĔńĭȮ
90ȮėŊŀėŜŅĽńŗĚŒľƟĴŀŏĨŀĶƢľĵŋħľĴŋĬȮėƞŅŏĪƞŅĔńĭȮ0ȮėŊŀĔŅĶľĴŋĬħƟĺĵėĺŅĴŏĶŖĺĽŌĚĽŋħŒĬĪŇĻĪŅĚľĬŉŗĚȮ
ŐĸŃėƞŅŏĪƞŅĔńĭȮ180ȮėŊŀĔŅĶľĴŋĬħƟĺĵėĺŅĴŏĶŖĺĽŌĚĽŋħŒĬĪŇĻĪŅĚĨĶĚĔńĬĕƟŅĴ ĔŅĶŏĶňĵĔŒĝƟĪŜŅőħĵŒĝƟ
ėŜŅĽńŗĚ 

servo.write(angle) 
ıŅĶŅĴŇŏĨŀĶƢȮangle ėŊŀĴŋĴĪňŗĨƟŀĚĔŅĶŒľƟŏĞŀĶƢőĺĴŀŏĨŀĶƢľĴŋĬœĮ 
 

ĲƤĚĔƢĝńĬȮwriteMicroseconds()ȮėŊŀĲƤĚĔƢĝńĬĪňŗŒĝƟėĺĭėŋĴĨŜŅŐľĬƞĚĪňŗŒľƟĴŀŏĨŀĶƢľĴŋĬ
œĮĵńĚĨŜŅŐľĬƞĚŀĚĻŅĪňŗĔŜŅľĬħőħĵĔŜŅľĬħŏĮƦĬėƞŅėĺŅĴĔĺƟŅĚĕŀĚıńĸĽƢŒĬľĬƞĺĵȮµs ĞŉŗĚĮĔĨŇŐĸƟĺȮ



85 

 

ŏĞŀĶƢőĺĴŀŏĨŀĶƢĪńŗĺœĮěŃŒĝƟėĺŅĴĔĺƟŅĚĕŀĚıńĸĽƢŀĵŌƞĪňŗȮ1000-2000 µs ĨŅĴĪňŗœħƟĔĸƞŅĺœĮĕƟŅĚĨƟĬ
ŐĸƟĺȮĴŀŏĨŀĶƢĭŅĚĶŋƞĬľĶŊŀĭŅĚĵňŗľƟŀœĴƞœħƟŒĝƟĝƞĺĚėĺŅĴĔĺƟŅĚĕŀĚıńĸĽƢĨŅĴĪňŗœħƟĔĸƞŅĺŏŀŅœĺƟĬňŘȮŀŅěěŃ
ŒĝƟĝƞĺĚȮ700-2300ȮŐĪĬĔŖĽŅĴŅĶĩŒĝƟĲƤĚĔƢĝńĬȮwriteMicroseconds ĬňŘŏıŊŗŀĔŜŅľĬħėĺŅĴĔĺƟŅĚ
ıńĸĽƢœħƟŏŀĚȮĔŅĶŒĝƟĲƤĚĔƢĝńŗĬȮwriteMicroseconds ĽŅĴŅĶĩĔŜŅľĬħėƞŅœħƟŀŇĽĶŃȮŏĶŅĨƟŀĚĶŃĺńĚŒĬ
ĔŅĶŒĝƟĚŅĬȮľŅĔĽńŗĚĚŅĬŒľƟŏĞŀĶƢőĺĴŀŏĨŀĶƢŐĭĭȮ0 - 180ȮŀĚĻŅȮľĴŋĬœĮŏĔŇĬěŋħĽŇŘĬĽŋħėŊŀŏĔŇĬĪńŘĚ
İƤƧĚȮ0ȮľĶŊŀȮ180 ŀĚĻŅȮěŃĪŜŅŒľƟŏĔŇħŏĽňĵĚėĶŅĚħńĚěŅĔĔŅĶľĴŋĬœĮĨƞŀœĴƞœħƟŐĸŃĴŀŏĨŀĶƢěŃĔŇĬ
ĔĶŃŐĽĽŌĚĕŉŘĬħƟĺĵŒĬŏĺĸŅŏħňĵĺĔńĬĬńŘĬȮĞŉŗĚŀŅěĪŜŅŒľƟĴŀŏĨŀĶƢŏĽňĵľŅĵœħƟȮĔŅĶŏĶňĵĔŒĝƟĪŜŅőħĵŒĝƟ
ėŜŅĽńŗĚ 

servo.writeMicroseconds(µs) 
ıŅĶŅĴŇŏĨŀĶƢȮµs ėŊŀėƞŅėĺŅĴĔĺƟŅĚĕŀĚıńĸĽƢĪňŗĨƟŀĚĔŅĶĔŜŅľĬħŒĬľĬƞĺĵœĴőėĶĺŇĬŅĪňȮ&őħĵĨńĺŐĮĶ
ěŜŅĬĺĬŏĨŖĴ) 
 

ĲƤĚĔƢĝńĬȮread()ȮėŊŀĲƤĚĔƢĝńĬŀƞŅĬėƞŅŀĚĻŅĪňŗĽńŗĚŏĕƟŅœĮħƟĺĵĲƤĚĔƢĝńĬȮwrite() ŏıŊŗŀŒľƟĪĶŅĭ
ĺƞŅĨŜŅŐľĬƞĚŀĚĻŅĽŋħĪƟŅĵĪňŗŏĶŅĽńŗĚŏĕƟŅœĮĬńŘĬĴňėƞŅŏĪƞŅœľĶƞĞŉŗĚėƞŅĪňŗŀƞŅĬŀŀĔĴŅĬńŘĬěŃĴňėƞŅŀĵŌƞŒĬĝƞĺĚȮ0 
ů 180 ĲƤĚĔƢĝńĬĬňŘŏĶňĵĔŒĝƟőħĵœĴƞĴňıŅĶŅĴŇŏĨŀĶƢėŊŀ 

servo.read() 
 

ĲƤĚĔƢĝńĬȮattached()ȮėŊŀĲƤĚĔƢĝńĬĪňŗŒĝƟĨĶĺěĽŀĭĺƞŅŏĞŀĶƢőĺĴŀŏĨŀĶƢĪňŗŏĶŅĨƟŀĚĔŅĶŒĝƟ
ĔŜŅĸńĚĨƞŀŀĵŌƞĔńĭĕŅĽńĠĠŅĦĕŀĚĭŀĶƢħœĴőėĶėŀĬőĪĶĸŏĸŀĶƢľĶŊŀœĴƞ ĔŅĶŏĶňĵĔŒĝƟĪŜŅőħĵŒĝƟėŜŅĽńŗĚȮ
servo.attached() őħĵĲƤĚĔƢĝńĬĬňŘěŃĽƞĚėƞŅȮTrue ŀŀĔĴŅȮľŅĔŏĞŀĶƢőĺĴŀŏĨŀĶƢŏĝŊŗŀĴĨƞŀŀĵŌƞĔńĭ
ĭŀĶƢħ 
 

ĲƤĚĔƢĝńĬȮdetach()ȮėŊŀĲƤĚĔƢĝńĬėŊĬĽĩŅĬŃĕŀĚĕŅĪňŗŏĶŅĔŜŅľĬħŒľƟŏĮƦĬĕŅėĺĭėŋĴŏĞŀĶƢőĺ
ĴŀŏĨŀĶƢħƟĺĵėŜŅĽńŗĚȮattach() ŒľƟĔĸńĭėŊŀĽŌƞĔŅĶŒĝƟĚŅĬĮĔĨŇ ĔŅĶŏĶňĵĔŒĝƟĪŜŅőħĵŒĝƟėŜŅĽńŗĚȮ
servo.detach() 
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8.1 ĔŅĶĪħĸŀĚėĺĭėŋĴŏĞŀĶƢőĺĴŀŏĨŀĶƢ 

ĺńĨĩŋĮĶŃĽĚėƢ 
/,ȮŏĕƟŅŒěĔŅĶĪŜŅĚŅĬĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢ 
0,ȮĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴŒľƟœĴőėĶėŀĬőĪĶĸŏĸŀĶƢėĺĭėŋĴŏĞŀĶƢőĺĴŀŏĨŀĶƢœħƟ 
 
ŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚ 
 

/, ŏėĶňŗŀĚėŀĴıŇĺŏĨŀĶƢĪňŗĴňĶŃĭĭĮĢŇĭńĨŇĔŅĶȮWindows (ĨńŘĚŐĨƞȮWindows 7 ĕŉŘĬœĮ'Ȯ 
ıĶƟŀĴĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE 1.8.8 IoT   1 ŏėĶŊŗŀĚ 

0, NodeMCU v.3       1 ĭŀĶƢħ 
1, NodeMCU Base Ver 1.0      1 ĭŀĶƢħ 
2, ŏĞŀĶƢőĺĴŀŏĨŀĶƢȮ       /ȮĨńĺ 
3, ŀŃŐħĮŏĨŀĶƢȮ7ȮV       1 Ĩńĺ 
4, ĽŅĵȮUSB        1 ŏĽƟĬ 
5, ĽŅĵĨƞŀĺĚěĶȮ&ĽŅĵěńĴıƢȮįŌƟ-ŏĴňĵ'     1ȮŏĽƟĬ 
 
ĺŇīňĔŅĶĪħĸŀĚ 
ĨŀĬĪňŗȮ/ȮĔŅĶėĺĭėŋĴĪŇĻĪŅĚĔŅĶľĴŋĬĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢ 
/,ȮŏĝŊŗŀĴĨƞŀŏĞŀĶƢőĺĴŀŏĨŀĶƢŏĕƟŅĔńĭĭŀĶƢħȮNodeMCU v.3 ħńĚĶŌĮĪňŗȮ8.3 őħĵŒĬĔŅĶĪħĸŀĚĬňŘȮŏĶŅ
ŀŅěěŃĨƟŀĚŒĝƟŀŃŐħĮŏĨŀĶƢȮ7ȮV ěƞŅĵœĲŒľƟŐĔƞĭŀĶƢħȮNodeMCU Base ŏıŊŗŀĮƚŀĬœĲŒľƟŐĔƞŏĞŀĶƢ
őĺĴŀŏĨŀĶƢ 
0,ȮŏĕňĵĬőėƟħőĮĶŐĔĶĴħńĚĪňŗŐĽħĚŒĬľĬƟŅĩńħœĮȮěŅĔĬńŘĬěŉĚŀńĮőľĸħŐĸƟĺĽńĚŏĔĨĪŇĻĪŅĚĔŅĶľĴŋĬ
ĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢ 
1,ȮĪħĸŀĚŏĮĸňŗĵĬėƞŅŏĺĸŅŒĬĭĶĶĪńħĪňŗȮ/5ȮěŅĔȮ/...ȮŏĮƦĬȮ4..ȮŐĸƟĺĽńĚŏĔĨĴŋĴĽŋħĪƟŅĵĪňŗŏĞŀĶƢőĺ
ĴŀŏĨŀĶƢľĴŋĬœĮŒĬĪŇĻĪŅĚĨŅĴŏĕŖĴĬŅĿŇĔŅĴŅĔĪňŗĽŋħ 
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ĶŌĮĪňŗȮ8.3ȮĔŅĶĨƞŀĺĚěĶŒĬĔŅĶĪħĸŀĚėĺĭėŋĴŏĞŀĶƢőĺĴŀŏĨŀĶƢ 
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// Control Servo Motor by NodeMCU ESP8266  

 

#include <Servo.h>  

 

Servo myservo;  

 

void setup() {  

    // Servo at PIN D0  

    myservo.attach(D0);     

    pinMode(D4, OUTPUT);   // On Board LED  

}  

 

void loop() {  

    digitalWr ite(D4,LOW);  // LED ON (active Low)  

    myservo.writeMicroseconds(1500);  // Center  

    delay(5000);  

    myservo.writeMicroseconds(1000 );  // Rotate CW  

    delay(2000);  

    myservo.writeMicroseconds(2 000); // Rotate CCW  

    digitalWrite(D4, HIGH);  // LED OFF (active high)  

    delay(2000);     

}  
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ŐįĬįńĚĔŅĶĪŜŅĚŅĬĕŀĚőĮĶŐĔĶĴŒĬĨŀĬĪňŗȮ/ ĬňŘŐĽħĚħńĚĶŌĮĪňŗȮ6,2 

 

 
 

ĶŌĮĪňŗȮ8.2ȮŐįĬįńĚĔŅĶĪŜŅĚŅĬĕŀĚőĮĶŐĔĶĴĪňŗŐĽħĚŒĬĔŅĶĪħĸŀĚĨŀĬĪňŗȮ/ 
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ĨŀĬĪňŗȮ0ȮĔŅĶėĺĭėŋĴĴŋĴĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢ 
/,ȮŏĝŊŗŀĴĨƞŀŏĞŀĶƢőĺĴŀŏĨŀĶƢŏĕƟŅĔńĭĭŀĶƢħȮNodeMCU v.3 ħńĚĶŌĮĪňŗȮ8,3 
0,ȮŏĕňĵĬőėƟħőĮĶŐĔĶĴħńĚĪňŗŐĽħĚĕƟŅĚĸƞŅĚĬňŘȮěŅĔĬńŘĬěŉĚŀńĮőľĸħŐĸƟĺĽńĚŏĔĨĨŜŅŐľĬƞĚĕŀĚŏĞŀĶƢőĺ
ĴŀŏĨŀĶƢ 
3. ĪħĸŀĚŏĮĸňŗĵĬėƞŅĴŋĴŒĬĭĶĶĪńħĪňŗȮ/7ȮěŅĔȮ/6.ȮŏĮƦĬȮ/13ȮŐĸƟĺĽńĚŏĔĨĴŋĴĽŋħĪƟŅĵĪňŗŏĞŀĶƢőĺ
ĴŀŏĨŀĶƢľĴŋĬœĮŒĬĪŇĻĪŅĚĪĺĬŏĕŖĴĬŅĿŇĔŅĴŅĔĪňŗĽŋħ 
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// Control Servo Motor by NodeMCU ESP8266  

 

#include <Servo.h>  

 

Servo myservo;  

 

void setup() {  

    // Servo at PIN D0  

    myservo.attach(D0);  

    pinMode(D4, OUTPUT);   // On Board LED  

}  

 

void loop() {  

    digitalWrite( D4,LOW);  / / LED ON (active Low)  

    myservo.write(90);     // Center  

    delay(5000);  

    myservo.write(0);      // Rotate CW  

    delay(2000);  

    myservo.write(180);    // Rotate CCW  

    digitalWrite(D4,HIGH);   // LED OFF (active high)  

    delay(2000);  

}  
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ĨŀĬĪňŗȮ1ȮĔŅĶėĺĭėŋĴĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢ 
/,ȮŏĝŊŗŀĴĨƞŀŏĞŀĶƢőĺĴŀŏĨŀĶƢŏĕƟŅĔńĭĭŀĶƢħȮNodeMCU v.3 ħńĚĶŌĮĪňŗȮ8.3 
0,ȮŏĕňĵĬőėƟħőĮĶŐĔĶĴħńĚĪňŗŐĽħĚĕƟŅĚĸƞŅĚĬňŘȮěŅĔĬńŘĬěŉĚŀńĮőľĸħŐĸƟĺĽńĚŏĔĨĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŏĞŀĶƢ
őĺĴŀŏĨŀĶƢ 
1,ȮĪħĸŀĚŏĮĸňŗĵĬėƞŅŏĺĸŅĪňŗľĬƞĺĚŒĬĭĶĶĪńħĪňŗȮ/4ȮŐĸŃȮ0/ȮěŅĔȮ/3ȮŏĮƦĬȮ5.ȮŐĸƟĺĽńĚŏĔĨ
ėĺŅĴŏĶŖĺŒĬĔŅĶľĴŋĬĕŀĚŏĞŀĶƢőĺĴŀŏĨŀĶƢľĴŋĬœĮŒĬĪŇĻĪŅĚĪĺĬŏĕŖĴĬŅĿŇĔŅĴŅĔĪňŗĽŋħ 
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// Control Servo Motor by NodeMCU ESP8266  

 

#include <Servo.h>  

 

Servo myservo;  

 

void  setup() {  

    // Servo at PIN D0  

    myservo.attach(D0);  

}  

 

void loop() {  

    int pos;  

    for (pos = 0; pos < 180; pos += 1) {  

        myservo.write(pos);  

        delay(15);  

    }  

    

    for (pos = 180; pos > = 1; pos - = 1) {  

        myservo.write(pos);  

        delay(15);  

    }  

}  

 

 
 



ĭĪĪňŗȮ7 
ĔŅĶĺńħėĺŅĴĽĺƞŅĚħƟĺĵŏĞĬŏĞŀĶƢ LDR 

 
9.1 ŏĞĬŏĞŀĶƢŐĸŃőĴħŌĸĺńħėĺŅĴĽĺƞŅĚ 

ŏĶŅĽŅĴŅĶĩĴŀĚėĺŅĴŏĕƟĴŐĽĚľĶŊŀėĺŅĴĽĺƞŅĚŏĮƦĬĽńĠĠŅĦĮĶŃŏĳĪľĬŉŗĚĪňŗĴĬŋļĵƢ
ĽŅĴŅĶĩĽńĴįńĽœħƟħƟĺĵħĺĚĨŅȮėĺŅĴĽĺƞŅĚĴňľĬƞĺĵŏĮƦĬĸńĔĞƢȮ&lux) ŏĮƦĬľĬƞĺĵĪňŗŒĝƟĺńħėƞŅėĺŅĴĽĺƞŅĚȮ
&Illuminance) ĨƞŀıŊŘĬĪňŗȮľĶŊŀėŇħŏĮƦĬĸŌŏĴĬĨƞŀĨŅĶŅĚŏĴĨĶȮőħĵŒĬĮĔĨŇėĺŅĴĽĺƞŅĚĨŅĴĽĩŅĬĪňŗ
ĨƞŅĚȮŕȮĬńŘĬœħƟĴŅěŅĔŐľĸƞĚĔŜŅŏĬŇħĪňŗŐĨĔĨƞŅĚĔńĬȮŏĝƞĬȮěŅĔľĸŀħœĲȮħĺĚŀŅĪŇĨĵƢľĶŊŀŐĽĚěŅĔœĲ
ĭĶŇŏĺĦĕƟŅĚŏėňĵĚȮŏĮƦĬĨƟĬȮŒĬĪŅĚĮĢŇĭńĨŇěŃĴňĔŅĶĔŜŅľĬħėƞŅėĺŅĴĽĺƞŅĚĪňŗŏľĴŅŃĽĴȮĔńĭĔŅĶŒĝƟĚŅĬ
ŒĬĽĩŅĬĪňŗĬńŘĬȮŕȮĞŉŗĚőħĵĪńŗĺœĮěŃĴňėƞŅœĴƞĬƟŀĵĔĺƞŅȮ3.-3..ȮĸńĔĞƢ 
 
ĨńĺĨƟŅĬĪŅĬĪňŗŐĮĶėƞŅĨŅĴŐĽĚȮ&Light Dependent Resistor, LDR) 

ŐŀĸħňŀŅĶƢȮ&LDR) ľĶŊŀĝŊŗŀŏĨŖĴȮŕȮėŊŀȮLight Dependent ResistorȮľĶŊŀĨńĺĨƟŅĬĪŅĬĪňŗ
ŐĮĶėƞŅĨŅĴŐĽĚȮėŊŀȮĨńĺĨƟŅĬĪŅĬĝĬŇħĪňŗŏĮĸňŗĵĬĽĳŅıėĺŅĴĬŜŅœĲĲƚŅȮ&Conductance'ȮœħƟŏĴŊŗŀĴň
ŐĽĚĴŅĨĔĔĶŃĪĭȮĪŜŅěŅĔĺńĽħŋĽŅĶĔŉŗĚĨńĺĬŜŅĪňŗœĺĨƞŀŐĽĚȮĭŅĚėĶńŘĚŏĶŅŏĶňĵĔ LDR ŏĞĬŏĞŀĶƢĝĬŇħĬňŘ
ĺƞŅőĲőĨĶňĞňĽŏĨŀĶƢȮ&Photoresistor) ľĶŊŀȮőĲőĨėŀĬħńėŏĨŀĶƢȮ&Photoconductor) ĶŌĮĪňŗȮ7,/&Ĕ'Ȯ
ŐĽħĚĨńĺ LDR ȮŐĸŃȮĶŌĮĪňŗȮ7,/&ĕ'ȮŐĽħĚőĴħŌĸĺńħėĺŅĴĽĺƞŅĚĪňŗŒĝƟ LDR ŏĮƦĬŏĞĬŏĞŀĶƢȮőĴħŌĸĬňŘŒľƟ
ĽńĠĠŅĦŏŀŅĨƢıŋĨœħƟȮĪńŘĚŐĭĭŐŀĬŃĸŖŀĔĪňŗĝƞŀĚȮ&A0) ĞŉŗĚĴňėƞŅĶŃľĺƞŅĚȮ0 - 1023ȮŐĸŃŐĭĭħŇěŇĪńĸĪňŗ
ĝƞŀĚȮ&D0) ėƞŅȮ0ȮĔńĭȮ1ȮőħĵĽŅĴŅĶĩĮĶńĭĶŃħńĭŐĶĚħńĬĪňŗĬŜŅŏĮĶňĵĭŏĪňĵĭœħƟőħĵĔŅĶľĴŋĬĨńĺ
ĨƟŅĬĪŅĬĮĶńĭėƞŅœħƟȮ&VR'ȮĭĬĭŀĶƢħȮŐĸŃěŃĨƟŀĚĮƚŀĬŒĝƟœĲŏĸňŘĵĚȮ3.3-5V ŒľƟĔńĭĺĚěĶ ĞŉŗĚĭĬĭŀĶƢħ
ěŃĴňŐŀĸŀňħňŐĽħĚĽńĠĠŅĦœĲŏĸňŘĵĚȮ(PWR LED) ŐĸŃĶŃħńĭĽńĠĠŅĦĪňŗŏĮĶňĵĭŏĪňĵĭȮ&D0 LED' 
ħƟĺĵ 
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ĶŌĮĪňŗȮ7.1 &Ĕ' LDR ŐĸŃȮ&ĕ'ȮőĴħŌĸĺńħėĺŅĴĽĺƞŅĚħƟĺĵŏĞĬŏĞŀĶƢȮLDR 
 

őħĵĸńĔļĦŃĺĚěĶĳŅĵŒĬőĴħŌĸ LDR ĬňŘȮŐĽħĚħńĚĶŌĮĪňŗȮ7,0ȮőħĵŏĴŊŗŀĴňĔŅĶĮƚŀĬœĲŏĸňŘĵĚ 
VCC ŐĸŃĔĶŅĺħƢȮGND ŒľƟĔńĭĭŀĶƢħȮėĺŅĴĨƟŅĬĪŅĬĕŀĚ LDR ěŃĩŌĔŐĮĸĚŏĮƦĬĽńĠĠŅĦŐĶĚħńĬ
įƞŅĬĺĚěĶŐĭƞĚŐĶĚħńĬŏĮƦĬĽńĠĠŅĦŐŀĬŃĸŖŀĔȮA0ȮŐĸƟĺĽńĠĠŅĦĬňŘěŉĚĬŜŅĴŅŏĮĶňĵĭŏĪňĵĭĔńĭ
ĽńĠĠŅĦŀƟŅĚŀŇĚĪňŗœħƟěŅĔĺĚěĶŐĭƞĚŐĶĚħńĬŀňĔĺĚěĶĪňŗĽĶƟŅĚħƟĺĵĨńĺĨƟŅĬĪŅĬĮĶńĭėƞŅœħƟȮVRȮőħĵ
ŀŀĮŐŀĴĮƝȮ&LM393'ȮěŃŏĮƦĬœŀĞňĪňŗŒĝƟŏĮĶňĵĭŏĪňĵĭĽńĠĠŅĦȮěŅĔĬńŘĬěŉĚĽƞĚĽńĠĠŅĦħŇěŇĪńĸŀŀĔœĮ
ŏĮƦĬĽńĠĠŅĦȮD0 őħĵŏĶŅĽŅĴŅĶĩĽńĚŏĔĨĶŃħńĭĽńĠĠŅĦȮD0 įƞŅĬȮD0 LED ĪňŗĨƞŀŀĵŌƞĔńĭħƟŅĬĕŅ
ŀŀĔĕŀĚŀŀĮŐŀĴĮƝœħƟħƟĺĵ 
 

 
 

ĶŌĮĪňŗȮ7.0 ĸńĔļĦŃĺĚěĶĳŅĵŒĬőĴħŌĸĺńħėĺŅĴĽĺƞŅĚħƟĺĵ LDR  
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9.0 ĔŅĶŏĪňĵĭĺńħėƞŅėĺŅĴĽĺƞŅĚ 

ŒĬĔŅĶŒĝƟőĴħŌĸĺńħėĺŅĴĽĺƞŅĚħƟĺĵŏĞĬŏĞŀĶƢ LDR ĬňŘ ŏıŊŗŀŒľƟĔŅĶŀƞŅĬėƞŅėĺŅĴĽĺƞŅĚȮ&Ĵň
ľĬƞĺĵŏĮƦĬĸńĔĞƢ'ȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŏĶŅėĺĶěŃĪŜŅĔŅĶŏĪňĵĭĺńħėƞŅȮ&calibration'ȮŏĽňĵĔƞŀĬȮőħĵ
ľĸńĔĔŅĶŏĪňĵĭĺńħĬńŘĬȮěŃŏĶŇŗĴěŅĔĔŅĶŒĝƟŏĞĬŏĞŀĶƢŀƞŅĬėƞŅŐĽĚĪňŗĪĶŅĭėƞŅėĺŅĴĽĺƞŅĚȮĞŉŗĚŀŅěĺńħőħĵ
ŒĝƟĸńĔĞƢĴŇŏĨŀĶƢĺńħŏĮĶňĵĭŏĪňĵĭȮĨńĺŀĵƞŅĚįĸĔŅĶĪħĸŀĚĔńĭ LDR ĨńĺľĬŉŗĚŐĽħĚŒĬĨŅĶŅĚĪňŗȮ9.1Ȯ
ŐĸŃıĸŖŀĨŏĮƦĬĔĶŅĲœħƟħńĚŐĽħĚŒĬĶŌĮĪňŗȮ9.3 

 
ĨŅĶŅĚĪňŗȮ7.1 ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅėĺŅĴĽĺƞŅĚŐĸŃėĺŅĴĨƟŅĬĪŅĬĕŀĚ LDR 

 

ėƞŅėĺŅĴĽĺƞŅĚȮ
&lux' 

ėƞŅėĺŅĴĨƟŅĬĪŅĬȮ
&Ohm' 

1 11600 
60 2840 

310 1374 
590 1060 

1300 664 
1770 546 

 

 
 

ĶŌĮĪňŗȮ7,1 ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅėĺŅĴĽĺƞŅĚŐĸŃėĺŅĴĨƟŅĬĪŅĬĕŀĚ LDR  
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ěŅĔėƞŅėĺŅĴĨƟŅĬĪŅĬĪňŗŏĮĸňŗĵĬŐĮĸĚĨŅĴėĺŅĴĽĺƞŅĚȮŏĶŅĽŅĴŅĶĩŐĮĸĚĕƟŀĴŌĸĽńĠĠŅĦ
ŏĮƦĬŐĶĚħńĬœħƟőħĵŒĝƟĔġĔŅĶŐĭƞĚŐĶĚħńĬȮħńĚŐĽħĚĶŌĮĺĚěĶŒĬĶŌĮĪňŗȮ7,2 
 

 
 

ĶŌĮĪňŗȮ9.4 ĺĚěĶŐĭƞĚŐĶĚħńĬ 
 

ěŅĔĶŌĮĺĚěĶĪňŗȮ9.4ȮŏĶŅĽŅĴŅĶĩėŜŅĬĺĦľŅėƞŅĔĶŃŐĽœĲĲƚŅĪňŗœľĸŒĬĺĚěĶœħƟħńĚĽĴĔŅĶĪňŗȮ
&9./'ȮŐĸŃŐĶĚħńĬĪňŗĨĔėĶƞŀĴ LDR ľĶŊŀŐĶĚħńĬĪňŗħƟŅĬŀŀĔȮ&Vout) ħńĚĽĴĔŅĶĪňŗȮ(9,0) 
 

 5

10k+LDR LDR

V
I

R R R
= =
+

 (9.1) 

 

 5 V
10k+

LDR
out

LDR

R
V

R
= ³  (9.2) 

 

ĨńĺŀĵƞŅĚȮĪňŗŐĽĚėĺŅĴĽĺƞŅĚȮ60 luxȮěĚľŅėƞŅŐĶĚħńĬȮVout őħĵŐĪĬėƞŅėĺŅĴĨƟŅĬĪŅĬ LDR ħƟĺĵ
ėƞŅȮ2.84 kW 

 2.84 k
5 V = 5 V = 1.106 V

10 k+ 10k+2.84 k

LDR
out

LDR

R
V

R
= ³ ³  

 

ĨńĺŀĵƞŅĚȮĪňŗŐĽĚėĺŅĴĽĺƞŅĚȮ590 luxȮěĚľŅėƞŅŐĶĚħńĬȮVout őħĵŐĪĬėƞŅėĺŅĴĨƟŅĬĪŅĬ LDR 
ħƟĺĵėƞŅȮ1.06 kW 

 1.06 k
5 V = 5 V = 0.479 V

10 k+ 10 k+1.06 k

LDR
out

LDR

R
V

R
= ³ ³  

 

ěŅĔĨŅĶŅĚĪňŗȮ7.1 ŐĸŃĽĴĔŅĶĪňŗȮ(7.2) ŏĶŅĽŅĴŅĶĩĽĶƟŅĚĨŅĶŅĚėƞŅŐĶĚħńĬœĲĲƚŅœħƟħńĚ
ĨŅĶŅĚĪňŗȮ7.2 
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ĨŅĶŅĚĪňŗȮ7.2 ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅėĺŅĴĽĺƞŅĚŐĸŃŐĶĚħńĬœĲĲƚŅĪňŗĨĔėĶƞŀĴĕŀĚ LDR 
 

ėƞŅėĺŅĴĽĺƞŅĚȮ&lux' ėƞŅėĺŅĴĨƟŅĬĪŅĬȮ&Ohm' ŐĶĚħńĬœĲĲƚŅȮ&Volt' 

1 11600 2.69 
60 2840 1.11 

310 1374 0.60 
590 1060 0.479 
1300 664 0.311 
1770 546 0.259 

 
ŒĬĔŅĶľŅėƞŅėĺŅĴĽĺƞŅĚěŅĔĕƟŀĴŌĸĪňŗŐĽħĚŒĬĶŌĮĪňŗȮ7,1 ŏĶŅěŃĲƕĨĕƟŀĴŌĸŐĸŃľŅĽĴĔŅĶ

ėĺŅĴĽńĴıńĬīƢĕŀĚŐĽĚŐĸŃŐĶĚħńĬœĲĲƚŅȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ7,3 
 

 
 

ĶŌĮĪňŗȮ9.5 ĔŅĶĲƕĨľŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅėĺŅĴĽĺƞŅĚŐĸŃŐĶĚħńĬœĲĲƚŅĪňŗĺńħœħƟ 
 

ěŅĔĽĴĔŅĶĪňŗœħƟěŅĔĔŅĶĲƕĨĔĶŅĲŒĬĶŌĮĪňŗȮ9.5ȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚŐĶĚħńĬœĲĲƚŅĴň
ľĬƞĺĵŏĮƦĬőĺĸĨƢȮ&volt) ŒĬŐĬĺŐĔĬȮx ĔńĭėƞŅėĺŅĴĽĺƞŅĚĪňŗĴňľĬƞĺĵŏĮƦĬĸńĔĞƢȮ&lux) ŒĬŐĬĺŐĔĬȮy 
ĽĴĔŅĶĪňŗœħƟŏĮƦĬĽĴĔŅĶĽƞĺĬĔĸńĭȮħńĚĽĴĔŅĶĪňŗȮ(7,1)ȮŐĸŃĴňėƞŅȮR0ȮŏĪƞŅĔńĭ 0.963ȮĞŉŗĚŏĮƦĬėƞŅėĺŅĴ
ŏĝŊŗŀĴńŗĬŒĬĶŃħńĭĽŌĚ 
 

  -3.15

outIlluminance 42.0 V= ³  (9.1) 
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9.1 ĔŅĶŐĮĸĚĽńĠĠŅĦŐŀĬŃĸŖŀĔŏĮƦĬħŇěŇĪńĸ 

ĔĶŃĭĺĬĔŅĶĨĶĺěěńĭŐĸŃŐĮĸĚĽńĠĠŅĦľĶŊŀĮĶŇĴŅĦĪŅĚĔŅĵĳŅıŒħȮŕȮĴŅŏĮƦĬ
ĽńĠĠŅĦœĲĲƚŅŏĮƦĬĔĶŃĭĺĬĔŅĶŐĶĔŒĬĔŅĶĮĶŃĴĺĸĽńĠĠŅĦȮŀŋĮĔĶĦƢĪňŗĽŜŅėńĠėŊŀȮĨńĺĨĶĺěěńĭ
ľĶŊŀŏĞĬŏĞŀĶƢ ľĬƟŅĪňŗĽŜŅėńĠėŊŀȮĔŅĶŏĮĸňŗĵĬľĶŊŀŐĮĸĚĮĶŇĴŅĦĪŅĚĔŅĵĳŅıĴŅŏĮƦĬĽńĠĠŅĦĪŅĚ
œĲĲƚŅŏĝƞĬȮěŀĵĽĨŇřĔȮ&joystick)ȮőıĶĭĺńħėĺŅĴĝŊŘĬ őıĶĭĺńħėĺŅĴĽńŗĬĽŃŏĪŊŀĬĪňŗĪŜŅěŅĔĺńĽħŋŏıňĵ
őĞŀŇŏĸŖĔĪĶŇĔȮ&piezoelectric material'ȮĨńĺĨƟŅĬĪŅĬŐĮĶėƞŅĨŅĴŐĽĚȮ&LDR) ŒĝƟŒĬĔŅĶĨĶĺěěńĭ
ėĺŅĴĽĺƞŅĚ ŏıŊŗŀŏĮĸňŗĵĬŏĮƦĬėƞŅėĺŅĴĨƟŅĬĪŅĬĪŅĚœĲĲƚŅŐĸƟĺěŉĚŐĮĸĚŏĮƦĬŐĶĚħńĬœĲĲƚŅȮ
ĨŅĴĸŜŅħńĭ (ħŌĶŌĮĪňŗȮ7,4) 

ĔŅĶĮĶńĭŐĨƞĚĽńĠĠŅĦŐĶĚħńĬȮĞŉŗĚŏĮƦĬĽńĠĠŅĦŐŀĬŃĸŖŀĔŏĮƦĬĔĶŃĭĺĬĔŅĶĩńħĴŅȮőħĵ
ŒĬĽƞĺĬĬňŘěŃŏĮƦĬŏĶŊŗŀĚĕŀĚĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪňŗěŃĪŜŅŒľƟĽńĠĠŅĦœĲĲƚŅĪňŗœħƟěŅĔĔĶŃĭĺĬĔŅĶŐĶĔ
ŏľĴŅŃĽĴĔńĭĔŅĶŏĝŊŗŀĴĨƞŀŏĕƟŅĔńĭœĴőėĶėŀĬőĪĶĸŏĸŀĶƢľĶŊŀŀŋĮĔĶĦƢŐĮĸĚĽńĠĠŅĦŐŀĬŃĸŖŀĔ
ŏĮƦĬħŇěŇĪńĸȮ&Analog-to-Digital Conversion: ADC)ȮőħĵĔĶŃĭĺĬĔŅĶŐĮĸĚĽńĠĠŅĦ 
ŐŀĬŃĸŖŀĔŏĮƦĬħŇěŇĪńĸŏĮƦĬĕĭĺĬĔŅĶŐĮĸĚĽńĠĠŅĦŐŀĬŃĸŖŀĔŒľƟŏĮƦĬĕƟŀĴŌĸĪŅĚħŇěŇĪńĸŏıŊŗŀĽƞĚœĮ
ĮĶŃĴĺĸįĸĵńĚœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĨƞŀœĮ 
 

 
 

ĶŌĮĪňŗȮ7,4 ĕĭĺĬĔŅĶŐĮĸĚĽńĠĠŅĦŐŀĬŃĸŖŀĔŏĮƦĬħŇěŇĪńĸ 
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ėĺŅĴĸŃŏŀňĵħŒĬĔŅĶŐĮĸĚĽńĠĠŅĦŐŀĬŃĸŖŀĔ 
ĽƞĺĬĪňŗĨƟŀĚŒľƟėĺŅĴĽĬŒěŒĬĽƞĺĬĬňŘėŊŀȮėĺŅĴĸŃŏŀňĵħŒĬĔŅĶŐĮĸĚĽńĠĠŅĦȮĺĚěĶŐĮĸĚ

ĽńĠĠŅĦŐŀĬŃĸŖŀĔŏĮƦĬĽńĠĠŅĦħŇěŇĪńĸĪňŗŏľĴŅŃĽĴŒĬĔŅĶĬŜŅĴŅŒĝƟŒĬĔŅĶĪħĸŀĚĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢėĺĶĴňėĺŅĴĸŃŏŀňĵħœĴƞĬƟŀĵĔĺƞŅȮ8ȮĭŇĨȮĞŉŗĚŒľƟėĺŅĴŐĨĔĨƞŅĚĕŀĚĕƟŀĴŌĸœĴƞĬƟŀĵĔĺƞŅȮ
256ȮėƞŅȮ&= 28' őħĵŏĶŅĽŅĴŅĶĩľŅěŜŅĬĺĬĶŃħńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚĕƟŀĴŌĸœħƟőħĵŒĝƟĽĴĔŅĶĪňŗȮ
&7.4'ȮĽƞĺĬėƞŅĕŀĚĕƟŀĴŌĸħŇěŇĪńĸȮėŊŀȮ1024 ĽŜŅľĶńĭȮNodeMCU ľŅœħƟěŅĔĽĴĔŅĶĪňŗȮ(9.5)Ȯőħĵ
ĔŜŅľĬħŒľƟėĺŅĴĸŃŏŀňĵħȮn ŏĪƞŅĔńĭȮ10 ĭŇĨȮĩƟŅĔŅĶŐĮĸĚĽńĠĠŅĦĬňŘĴňėĺŅĴĸŃŏŀňĵħĽŌĚȮ&n ĴŅĔȮ
ŕ'ȮŏĪƞŅŒħĔŖěŃĵŇŗĚħňȮŏıĶŅŃěŃŒľƟįĸĔŅĶŐĮĸĚĪňŗŐĴƞĬĵŜŅĕŉŘĬȮĽŜŅľĶńĭĭŀĶƢħȮADC ĪňŗĴňĕŅĵĪńŗĺœĮŒĬ
ĪƟŀĚĨĸŅħěŃĴňėĺŅĴĸŃŏŀňĵħȮ6ȮůȮ02ȮĭŇĨȮŐĸŃĽŜŅľĶńĭȮNodeMCU ĺĚěĶŐĮĸĚĽńĠĠŅĦĳŅĵŒĬ
ĭŀĶƢħĬňŘĴňėĺŅĴĸŃŏŀňĵħȮ10 ĭŇĨȮ 
 

 N = 2n ŏĴŊŗŀȮn = 6 œħƟȮN = 2n = 256 (9.4) 
 

 N = 2n ŏĴŊŗŀȮn = 10 œħƟȮN = 2n = 1024 (9.5) 
 

ĶŌĮĪňŗȮ9.7ȮŐĽħĚĨńĺŀĵƞŅĚĔŅĶŐĮĸĚĽńĠĠŅĦŐŀĬŃĸŖŀĔŏĮƦĬħŇěŇĪńĸŐĸŃĔŅĶŐĮĸĚĔĸńĭȮ
ėĺŅĴŐĵĔĝńħȮ&Resolution)ȮĕŀĚĔŅĶŐĮĸĚĽńĠĠŅĦĔŜŅľĬħħƟĺĵȮ/ LSB ėŊŀȮLeast 
Significant Bit ľĴŅĵĩŉĚȮėƞŅŐĶĚħńĬŀŇĬıŋĨŒĬŐĨƞĕńŘĬĔŅĶŏĮĸňŗĵĬĕƟŀĴŌĸĔŅĶŐĮĸĚȮĝƞĺĚľƞŅĚ
ĶŃľĺƞŅĚĕńŘĬĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĶĚħńĬŐŀĬŃĸŖŀĔŏŀŅĨƢıŋĨľŅœħƟěŅĔĽĴĔŅĶĪňŗȮ(7,4)Ȯ 
 

 Voltage Resolution 
Full Scale Voltage

2n
=  (7.4) 

 
őħĵŏĴŊŗŀŐĶĚħńĬŀŇĬıŋĪĕŀĚĔŅĶŐĮĸĚŐŀĬŃĸŖŀĔŏĮƦĬħŇěŇĪńĸŏĪƞŅĔńĭȮ3.3 V ĪňŗėĺŅĴĸŃŏŀňĵħȮ10ȮĭŇĨȮ
ěŃœħƟȮVoltageȮresolution ľĶŊŀȮ1 LSB ėŊŀȮ3.223 mV ħńĚŐĽħĚŒĬĽĴĔŅĶĪňŗȮ(7.5) 
 

 Voltage Resolution = 1 LSB 
3.3 V

0.003223 V
1024
= =  (7.5) 
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ĶŌĮĪňŗȮ7,5 ĨńĺŀĵƞŅĚĔŅĶŐĮĸĚĽńĠĠŅĦŐŀĬŃĸŖŀĔŏĮƦĬħŇěŇĪńĸŐĸŃĔŅĶŐĮĸĚĔĸńĭ 
 

ĨŅĶŅĚĪňŗȮ7.3 ĨńĺŀĵƞŅĚĔŅĶŐĮĸĚŐĶĚħńĬŏĮƦĬĨńĺŏĸĕģŅĬĽŀĚĕĬŅħȮ/.ȮĭŇĨ 
 

ėƞŅŐĶĚħńĬ ĕƟŀĴŌĸŏĸĕģŅĬĽŇĭ ĕƟŀĴŌĸŏĸĕģŅĬĽŀĚ 
0.0 V . 00 0000 000. 

0.003223 V 1 00 0000 0001 

0.3223 V 100 00 0110 0100 
1.00 V 310 0/ 00// 0//0 

1.65 V 512 10 0000 0000 
3.30 V 1021 11 1111 1111 

 
ėŜŅĽńŗĚŒĬĔŅĶŀƞŅĬėƞŅĽńĠĠŅĦŐŀĬŃĸŖŀĔěŅĔȮNodeMCU 

ėŜŅĽńŗĚȮanalogRead(pin) őħĵȮpin ėŊŀ ĝŊŗŀĕŅȮĽŜŅľĶńĭȮNodeMCU ěŃĴňŏıňĵĚĕŅŏħňĵĺ
ėŊŀȮĕŅȮA0 (ħŌĶŌĮĪňŗȮ7,4ȮėŀĸńĴĬƢĕĺŅĴŊŀĽŋħ) 
 
őėƟħĨńĺŀĵƞŅĚĔŅĶĶńĭėƞŅĽńĠĠŅĦŐŀĬŃĸŖŀĔŐĸƟĺėŜŅĬĺĦėƞŅŐĶĚħńĬŐĸŃėƞŅėĺŅĴĽĺƞŅĚȮėŊŀ 
 

 data_LDR = analogRead(A 0);  

volt_LDR = (3.3/1024) * data_LDR;  

illu_LDR = 42.0 * pow(volt_LDR, - 3.15);  
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9.4 ĔŅĶĪħĸŀĚĺńħėƞŅėĺŅĴĽĺƞŅĚ 

ĺńĨĩŋĮĶŃĽĚėƢ 
1,ȮĽŅĴŅĶĩŏĕƟŅŒěĔŅĶŐĮĸĚĕƟŀĴŌĸěŅĔĽńĠĠŅĦŐŀĬŃĸŖŀĔŏĮƦĬħŇěŇĪńĸœħƟ 
2,ȮĽŅĴŅĶĩĨƞŀĺĚěĶœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮNodeMCU v.1ȮĔńĭőĴħŌĸĺńħŐĽĚŐĭĭŐŀĬŃĸŖŀĔœħƟ 
3,ȮĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴŐĽħĚĔŅĶėŜŅĬĺĦėƞŅėĺŅĴĽĺƞŅĚŐĸŃŐĽħĚįĸĭĬȮOLED Display œħƟ 
 
ŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚ 
/, ŏėĶňŗŀĚėŀĴıŇĺŏĨŀĶƢĪňŗĴňĶŃĭĭĮĢŇĭńĨŇĔŅĶȮWindows (ĨńŘĚŐĨƞȮWindows 7 ĕŉŘĬœĮ'Ȯ 
ıĶƟŀĴĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE 1.8.8 IoT   1 ŏėĶŊŗŀĚ 

0, NodeMCU v.3       1 ĭŀĶƢħ 
1, NodeMCU Base Ver 1.0      1 ĭŀĶƢħ 
2, őĴħŌĸĺńħėĺŅĴĽĺƞŅĚħƟĺĵ LDR      /ȮőĴħŌĸ 
5, őĴħŌĸȮOLED Display ĕĬŅħȮ/06×42ȮıŇĔŏĞĸ   /ȮőĴħŌĸ 
4, ĽŅĵȮUSB        1 ŏĽƟĬ 
5, ĽŅĵĨƞŀĺĚěĶȮ&ĽŅĵěńĴıƢȮŏĴňĵ-ŏĴňĵ'     7ȮŏĽƟĬ 
 
ĺŇīňĔŅĶĪħĸŀĚ 
ĨŀĬĪňŗȮ1 ĔŅĶŀƞŅĬėƞŅŐŀĬŃĸŖŀĔŐĸŃŐĽħĚįĸĭĬėŀĴıŇĺŏĨŀĶƢ 
1. ĨƞŀĺĚěĶőħĵĮƚŀĬŐĶĚħńĬȮ5 V ŐĸŃȮĔĶŅĺħƢŒľƟŐĔƞőĴħŌĸĺńħŐĽĚŐĭĭŐŀĬŃĸŖŀĔħƟĺĵȮLDR ŐĸŃ
ĮƚŀĬĽńĠĠŅĦȮA0 ŏĕƟŅĽŌƞĕŅȮA0ȮħńĚĶŌĮĪňŗȮ7,6 
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ĶŌĮĪňŗȮ7,8ȮĔŅĶŏĝŊŗŀĴĨƞŀȮNodeMCU v.3 Ĕńĭ őĴħŌĸĺńħŐĽĚŐĭĭŐŀĬŃĸŖŀĔ 
 
2. ŏĕňĵĬőėƟħőĮĶŐĔĶĴħńĚŐĽħĚĕƟŅĚĸƞŅĚĬňŘȮŐĸƟĺŀńĮőľĸħŐĸŃĽńĚŏĔĨįĸĪňŗŐĽħĚĭĬėŀĴıŇĺŏĨŀĶƢȮ
įƞŅĬıŀĶƢĨŀĬŋĔĶĴȮĪńŘĚĪŅĚȮSerial MonitorȮŐĸŃȮSerial Plotter ŒĬŏĴĬŌȮTools 
 

1 

2 
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4 
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6 
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8 
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13 
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19 

// Read LDR by NodeMCU ESP8266  

// Result is  sent to s erial port .  

 

// Pin A0 = analog input  

int LDR_Sensor = A0;  

int data_LDR;  

 

void setup() {  

    // Set serial speed to 9600 bps  

    Serial.begin(9600);  

}  

 

void loop() {  

    // Read Analog Data  

    data _LDR = analogRead(LDR_Sensor);  

    Serial.printl n(data_LDR);  

    delay(500);              

}  
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ŐįĬįńĚĔŅĶĪŜŅĚŅĬĕŀĚőĮĶŐĔĶĴĪňŗŏĕňĵĬŒĬĨŀĬĪňŗȮ1 ŐĽħĚħńĚĶŌĮĪňŗȮ9.9 ŐĸŃįĸĸńıīƢŀŅě
ŐĽħĚŏĮƦĬĨńĺŏĸĕ (įƞŅĬȮSerial Monitor) ŐĸŃŏĮƦĬĔĶŅĲȮ&įƞŅĬȮSerial Plotter'ȮœħƟħńĚĶŌĮĪňŗȮ
9.10 (Ĕ)ȮŐĸŃȮ7,/.Ȯ&ĕ'ȮĨŅĴĸŜŅħńĭ 
 
 

 
 

ĶŌĮĪňŗȮ9.9 ŐįĬįńĚĔŅĶĪŜŅĚŅĬĕŀĚőĮĶŐĔĶĴŒĬĔŅĶĪħĸŀĚĨŀĬĪňŗȮ1 
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ĶŌĮĪňŗȮ7,/. įĸĸńıīƢĕŀĚőĮĶŐĔĶĴŒĬĔŅĶĪħĸŀĚĨŀĬĪňŗȮ1Ȯ 
ĪňŗŏĮƕħħŌįƞŅĬȮ(Ĕ'ȮSerial MonitorȮŐĸŃȮ&ĕ'ȮSerial Plotter 

 
 
ĨŀĬĪňŗȮ2 ĔŅĶŀƞŅĬėƞŅŐŀĬŃĸŖŀĔŐĸŃŐĽħĚįĸĭĬěŀȮOLED 
1. ĨƞŀĺĚěĶħńĚĶŌĮĪňŗȮ7,// 
2. ŏĕňĵĬőėƟħőĮĶŐĔĶĴħńĚĪňŗŐĽħĚĕƟŅĚĸƞŅĚĬňŘȮŐĸƟĺŀńĮőľĸħŐĸŃĽńĚŏĔĨįĸĪňŗŐĽħĚĭĬľĬƟŅěŀȮ
OLED Display ŐĸŃįĸĭĬėŀĴıŇĺŏĨŀĶƢȮ&įƞŅĬȮSerial Monitor' 
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ĶŌĮĪňŗȮ7,//ȮĔŅĶŏĝŊŗŀĴĨƞŀȮNodeMCU v.3 Ĕńĭ őĴħŌĸĺńħŐĽĚŐĭĭŐŀĬŃĸŖŀĔ 
ŐĸŃěŀŐĽħĚįĸȮOLEDȮDisplay 

 
1 
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// Read LDR by NodeMCU ESP8266  

// result is sent to OLED & Serial  

 

#include <Wire.h>  

#include <SH1106.h>  

 

// SH1106(Addr, SDA, SCL)   

SH1106 dis play(0x3c, D1, D2);  // OLED  

 

// Pin A0 = analog input  

int LDR_Sensor = A0;  

int data_LDR;  

float volt_LDR;  

float illu_LDR;  

 

void setup() {  

    display.init();     

    // Set serial speed to 9600 bps  

    Serial.begin(9600);  

}  
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22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

 

33 

34 

35 

36 

37 

38 

 

39 

40 

41 

 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

void Calculate() {  

    data_LDR  = analogRead(LDR_Sensor);  

    volt_LDR = (3.3/1024)*data_LDR;  

    illu_LDR = 42.0 * pow(volt_LDR, - 3.15);  

}  

 

void show_OLED() {  

    display.clear();  

    display.drawRect(0, 0, 128, 64);  

    display.setFont(ArialMT_Plain_10);  

    display.drawString(15,0, " LDR Sensor 

Monitor");  

 

    display.drawString(5, 15, "data_LDR = ");  

    display.drawString(65, 15, String(data_LDR));  

 

    display.drawString(5, 30, "volt_LDR = ");  

    display.drawString(65, 30, String(volt_LDR) + 

" V");  

 

    display.drawString(5, 45, "i llu_LDR = ");  

    display.drawString(65, 45, String(illu_LDR) + 

" lux");  

 

    display.display();     

}  

 

void show_Serial() {  

    Serial.print(" \ t data_LDR = ");  

    Serial.print(data_LDR);  

    Serial.print(" \ t volt_LDR = ");  

    Serial.print(volt_LDR);  

    Serial.print(" \ t illu_LDR = ");  

    Serial.println(illu_LDR);  

}  

 

void loop() {  

    Calculate();  

    show_OLED();  

    show_Serial();  

    delay(500);  

}  
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ĶŌĮĪňŗȮ7,/0 ŐĽħĚĳŅıĩƞŅĵĶŃĭĭĪňŗĪħĽŀĭŐĸŃįĸĸńıīƢĪňŗœħƟȮĭĬľĬƟŅěŀȮOLED ŐĸŃĭĬ
ěŀėŀĴıŇĺŏĨŀĶƢȮįƞŅĬȮSerial Monitor 
 

 
 

ĶŌĮĪňŗȮ9.10ȮĔŅĶŏĝŊŗŀĴĨƞŀȮNodeMCU v.3 Ĕńĭ őĴħŌĸĺńħŐĽĚŐĭĭŐŀĬŃĸŖŀĔȮŐĸŃȮOLED  
ĪňŗŐĽħĚıĶƟŀĴįĸĸńıīƢěŅĔĔŅĶĪħĸŀĚĨŀĬĪňŗȮ0 

 
 
ŐĭĭİƗĔľńħĪƟŅĵĔŅĶĪħĸŀĚ 

ěĚŏĕňĵĬőĮĶŐĔĶĴėĺĭėŋĴĔŅĶĪŜŅĚŅĬĕŀĚĶňŏĸĵƢ /ȮůȮĶňŏĸĵƢ 2ȮőħĵĴňĔŅĶĶńĭėƞŅěŅĔ
ŏĞĬŏĞŀĶƢĺńħėĺŅĴĽĺƞŅĚȮŐĸŃĴňŏĚŊŗŀĬœĕĔŅĶĪŜŅĚŅĬħńĚŐĽħĚŒĬĨŅĶŅĚĪňŗȮ9,4 
ĕƟŀŐĬŃĬŜŅȮėĺĶĨƞŀĺĚěĶĨŅĴĶŌĮĪňŗȮ7,/1 
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ĨŅĶŅĚĪňŗȮ9,4ȮŏĚŊŗŀĬœĕĕŀĚőĮĶŐĔĶĴėĺĭėŋĴĶňŏĸĵƢ 
 

ŏĚŊŗŀĬœĕ ĶňŏĸĵƢȮ1 ĶňŏĸĵƢȮ2 ĶňŏĸĵƢȮ3 ĶňŏĸĵƢȮ4 

ėĺŅĴĽĺƞŅĚȮ ¢ 20 lux ON ON ON  ON 

20 < ėĺŅĴĽĺƞŅĚȮ¢ 50 ON ON ON OFF 

50 < ėĺŅĴĽĺƞŅĚȮ¢ 100 ON ON OFF OFF 

100 < ėĺŅĴĽĺƞŅĚȮ¢ 200 ON OFF OFF OFF 

ėĺŅĴĽĺƞŅĚȮ> 200 lux OFF OFF OFF OFF 
 
 

 
 

ĶŌĮĪňŗȮ9.11ȮĔŅĶŏĝŊŗŀĴĨƞŀȮNodeMCU v.3 Ĕńĭ őĴħŌĸĺńħŐĽĚŐĭĭŐŀĬŃĸŖŀĔȮŐĸŃőĴħŌĸĶňŏĸĵƢ 
 
 
 



ĭĪĪňŗȮ10 
ĔŅĶŒĝƟĚŅĬŏĞĬŏĞŀĶƢĺńħėĺŅĴŏĶƞĚŐĭĭĽŅĴŐĔĬ 

 
10.1 őĴħŌĸĺńħėĺŅĴŏĶƞĚŐĭĭĽŅĴŐĔĬȮADXL345 

ĭŀĶƢħőĴħŌĸĪňŗĔĸƞŅĺĩŉĚŒĬĭĪĬňŘėŊŀȮőĴħŌĸĺńħėĺŅĴŏĶƞĚŐĭĭĽŅĴŐĔĬŐĭĭħŇěŇĪńĸĪňŗŒĝƟĝŇĮ
ŏĭŀĶƢȮADXL123ȮŏĮƦĬŏĞĬŏĞŀĶƢĺńħĽńĠĠŅĦėĺŅĴŏĶƞĚŒĬĽŅĴŐĔĬȮĪňŗĴňĬŇĵŅĴĪŇĻĪŅĚŐĽħĚŀĵŌƞĭĬ
ĭŀĶƢħŀĵƞŅĚĝńħŐěƟĚȮ&ĶŌĮĪňŗȮ/.,/'ȮőħĵőĴħŌĸĬňŘŒľƟŒľƟĽńĠĠŅĦĕŅŀŀĔŏĮƦĬĕƟŀĴŌĸħŇěŇĪńĸŐĸŃĨŇħĨƞŀŒĝƟ
ĚŅĬįƞŅĬȮI0C œħƟŐĸŃĽŅĴŅĶĩĔŜŅľĬħėƞŅėĺŅĴőĬƟĴĩƞĺĚĽŌĚĽŋħĪňŗŀƞŅĬȮœħƟĽŌĚĽŋħĩŉĚȮ±/4gȮ&±0g, 
±2g,Ȯ±6g, ŐĸŃȮ±/4g'ȮőħĵȮg ėŊŀėƞŅėĺŅĴŏĶƞĚěŅĔŐĶĚħŉĚħŌħĕŀĚőĸĔȮ&ĮĶŃĴŅĦȮ/.Ȯm/s2' 

ĝŇĮȮADXL123ȮŏĮƦĬĶŃĭĭĺńħĔŅĶŏĶƞĚėĺŅĴŏĶŖĺȮŐĭĭȮ1ȮŐĔĬĪňŗĪŜŅĚŅĬœħƟŒĬĶŃħńĭĔŅĶŒĝƟ
ıĸńĚĚŅĬĪňŗĨŗŜŅĴŅĔȮĺńħœħƟĪńŘĚėĺŅĴŏĶƞĚ-ėĺŅĴŏĶŖĺŐĭĭœħĬŅĴŇĔŀńĬŏĮƦĬįĸĴŅěŅĔĔŅĶŏėĸŊŗŀĬœľĺ
ľĶŊŀŐĶĚĔĶŃŐĪĔŐĸŃĔŅĶŏĶƞĚėĺŅĴŏĶŖĺŐĭĭėĚĪňŗŏĝƞĬĔŅĶŏŀňĵĚȮĚƞŅĵĨƞŀĔŅĶĽŊŗŀĽŅĶĔńĭ
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢĶŋƞĬŒľĴƞȮŕȮįƞŅĬĔŅĶĽŊŗŀĽŅĶŐĭĭȮI0CȮĪňŗŒĝƟŏıňĵĚĕŅȮSCL ŐĸŃȮSDA 
 

 
 

ĶŌĮĪňŗȮ/.,/ȮőĴħŌĸĺńħėĺŅĴŏĶƞĚŐĭĭȮ1ȮŐĔĬȮADXL345 
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ėŋĦĽĴĭńĨŇĕŀĚĝŇĮĺńħėƞŅėĺŅĴŏĶƞĚȮADXL345 
-ȮŒĝƟœĲŏĸňŘĵĚŒĬĝƞĺĚĔĺƟŅĚȮ0,.Ȯ-Ȯ1,4ȮV 
- ĔŇĬıĸńĚĚŅĬĨŗŜŅĴŅĔȮ&01ȮµA ĪňŗœĲŏĸňŘĵĚȮ0,3ȮV' 
-ȮĽŅĴŅĶĩŏĸŊŀĔėĺŅĴĸŃŏŀňĵħŒĬĔŅĶĺńħįƞŅĬėŜŅĽńŗĚĪňŗĶńĭįƞŅĬĔŅĶĽŊŗŀĽŅĶŐĭĭŀĬŋĔĶĴœħƟ 
-ȮĕƟŀĴŌĸĪňŗŀƞŅĬœħƟĴňėĺŅĴĸŃŏŀňĵħĽŌĚĩŉĚȮ0.002Ȯg/LSB (13 ĭŇĨ) 
- ĽŅĴŅĶĩĬŜŅĴŅŏĝŊŗŀĴĨƞŀœħƟĪńŘĚŐĭĭŐĭĭȮSPI ŐĸŃȮI0C 

 
ĔŅĶĺńħėĺŅĴŏĶƞĚŐĭĭȮ1ȮŐĔĬ 

ĔŅĶĺńħĴŋĴŏŀňĵĚĕŀĚŏĞĬŏĞŀĶƢĽŅĴŅĶĩĪŜŅœħƟőħĵĔŅĶĺńħėĺŅĴŏĶƞĚŒĬŐĨƞĸŃŐĔĬȮőħĵĪńŗĺœĮ
ŏĶŅěŃĬŇĵŅĴĔŅĶŏŀňĵĚŏĴŊŗŀŏĪňĵĭĔńĭŐĔĬľĶŊŀĶŃĭĭıŇĔńħŀƟŅĚŀŇĚȮőħĵĭŀĔėĺŅĴŏŀňĵĚŏĮƦĬĴŋĴĪňŗľĴŋĬ
ŏŀňĵĚœĮŒĬŐĔĬľĬŉŗĚȮŕȮĞŉŗĚĔŅĶŏŀňĵĚŒĬŐĨƞĸŃĪŇĻěŃĴňĸńĔļĦŃĔŅĶĔŜŅľĬħĪŇĻĪŅĚħńĚĶŌĮĪňŗȮ/.,0 
 

 
 

ĶŌĮĪňŗȮ/.,0ȮĪŇĻĪŅĚĔŅĶŏŀňĵĚŒĬĴŋĴĨƞŅĚȮŕȮŏĽĴŊŀĬĔŅĶľĴŋĬĶŀĭŐĔĬȮX, Y ŐĸŃȮZ 
 

őĴħŌĸĺńħėĺŅĴŏĶƞĚĬňŘěŃĺńħėĺŅĴŏĶƞĚŒĬŐĨƞĸŃŐĔĬȮĔŖėŊŀȮĕĦŃĪňŗőĴħŌĸŀĵŌƞĬŇŗĚȮŕȮėƞŅ
ėĺŅĴŏĶƞĚŒĬŐĨƞĸŃŐĔĬĬƞŅěŃĴňėƞŅŏĮƦĬĻŌĬĵƢȮŐĨƞŒĬėĺŅĴŏĮƦĬěĶŇĚŀĵƞŅĸŊĴĺƞŅĵńĚĴňŐĶĚőĬƟĴĩƞĺĚĕŀĚ
őĸĔŀĵŌƞħƟĺĵȮħńĚĬńŘĬėƞŅĪňŗŀƞŅĬœħƟěŉĚœĴƞœħƟŏĮƦĬĻŌĬĵƢĪńŘĚľĴħȮėŊŀȮĩƟŅŏĶŅĨńŘĚŏėĶŊŗŀĚŒľƟŐĔĬȮZ ĨńŘĚĜŅĔĔńĭ
ıŊŘĬőĸĔȮŐĔĬȮX ŐĸŃȮY ěŃŏĮƦĬȮ0ȮŐĨƞĺƞŅŐĔĬȮZ ěŃœĴƞŏĮƦĬȮ0ȮŏıĶŅŃĴňŐĶĚőĬƟĴĩƞĺĚĕŀĚőĸĔ
ĔĶŃĪŜŅŀĵŌƞȮħńĚĬńŘĬėƞŅĪňŗœħƟěŅĔŐĔĬȮZ ěŉĚĴňėƞŅȮ9.8/Ȯm/s2ȮȮľĶŊŀĮĶŃĴŅĦȮ/.Ȯm/s2 ĶŌĮĪňŗȮ/.,1Ȯ
ŐĽħĚĸńĔļĦŃĔŅĶĺŅĚőĴħŌĸĪňŗĪŜŅŒľƟŀƞŅĬėƞŅœħƟėƞŅĨƞŅĚȮŕ 
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ĶŌĮĪňŗȮ/.,1ȮĸńĔļĦŃĔŅĶĺŅĚőĴħŌĸŒľƟŐĔĬȮ&Ĕ'ȮZ &ĕ'ȮY ŐĸŃȮ(ė)ȮXȮĨńŘĚĜŅĔĔńĭįŇĺőĸĔȮĨŅĴĸŜŅħńĭ 
 

ŒĬĔĶĦňĪňŗŀĵŌƞĬŇŗĚ ŕȮŐĸŃŐĔĬȮX, Y ŐĸŃȮZ œĴƞĴňŐĔĬŒħĨńŘĚĜŅĔĔńĭıŊŘĬőĸĔȮŐĶĚőĬƟĴĩƞĺĚ
ĕŀĚőĸĔĪňŗĔĶŃĪŜŅĔńĭŐĨƞĸŃŐĔĬĕŀĚőĴħŌĸĺńħėĺŅĴŏĶƞĚĔŖěŃĔĶŃěŅĵŀŀĔœĮŒĬŐĨƞĸŃŐĔĬȮĕŉŘĬŀĵŌƞ
ĔńĭĔŅĶŏŀňĵĚĕŀĚŏĞĬŏĞŀĶƢȮŐĨƞŏĴŊŗŀėŇħŏĺĔŏĨŀĶƢĸńıīƢĪňŗĨńŘĚĜŅĔĔńĭıŊŘĬőĸĔĔŖĴňėƞŅĮĶŃĴŅĦȮ/. m/s2 
ħńĚŐĽħĚŒĬĶŌĮĪňŗȮ/.,2 
 

 
 

ĶŌĮĪňŗȮ/.,2ȮĨńĺŀĵƞŅĚėƞŅĪňŗŀƞŅĬœħƟŏĴŊŗŀĺŅĚőĴħŌĸŒĬĸńĔļĦŃœĴƞĨńŘĚĜŅĔĔńĭıŊŘĬőĸĔ 
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10.2 œĸĭĶŅĶňŐĸŃėŜŅĽńŗĚĪňŗŏĔňŗĵĺĕƟŀĚ 

ŒĬĕńŘĬŐĶĔĕŀĚĔŅĶŒĝƟĚŅĬőĴħŌĸȮADXL345 ŏĶŅěŃĨƟŀĚħŅĺĬƢőľĸħœĸĭĶŅĶňĴŅĸĚŒĬ
őĮĶŐĔĶĴȮArduino IDE ŏĽňĵĔƞŀĬȮőħĵįŌƟŒĝƟěŃĨƟŀĚħŅĺĬƢőľĸħœĸĭĶŅĶňĽŀĚĨńĺėŊŀȮ
Adafruit_Sensor ěŅĔȮhttps://github.com/adafruit/Adafruit_SensorȮŐĸŃȮAdafruit_ 
ADXL345 ěŅĔȮhttps://github.com/adafruit/Adafruit_ADXL123  

őħĵľĸńĚěŅĔĨŇħĨńŘĚœĸĭĶŅĶňĸĚŒĬȮArduino IDE ŐĸƟĺȮįŌƟŒĝƟĽŅĴŅĶĩŏĶňĵĔŒĝƟĚŅĬőĴħŌĸȮ
ADXL345 œħƟőħĵŏĶŇŗĴěŅĔĔŅĶŏıŇŗĴœĸĭĶŅĶňȮ1ȮĨńĺœħƟŐĔƞȮWire.h, Adafruit_Sensor.h ŐĸŃȮ
Adafruit_ADXL123_U.hȮŐĸƟĺěŉĚĔŜŅľĬħĺńĨĩŋėŊŀȮőĴħŌĸȮADXL345 ĪňŗŏĝŊŗŀĴĨƞŀȮőħĵŒĝƟėŜŅĽńŗĚ 

Adafruit_ADXL123_Unified accel = Adafruit_ADXL123_Unified(/0123'; 

őħĵȮaccel ėŊŀĝŊŗŀĺńĨĩŋĪňŗĽĶƟŅĚěŅĔėĸŅĽȮAdafruit_ADXL123_UnifiedȮĞŉŗĚėĸŅĽĬňŘ
ŏĮƦĬėĸŅĽĪňŗŒĝƟĚŅĬœħƟŀĵƞŅĚľĸŅĔľĸŅĵȮĴňĲƤĚĔƢĝńĬĪňŗŏĮƦĬŏĴīŀħĪňŗŀƞŅĬėƞŅėĺŅĴŏĶƞĚŀĵŌƞĳŅĵŒĬȮ
ıĶƟŀĴŒľƟŏĶňĵĔŒĝƟĚŅĬȮőħĵĔŅĶŏĝŊŗŀĴĨƞŀőĴħŌĸĬňŘȮĝŇĮȮADXL123ȮĔŜŅľĬħŒľƟĴňĔŅĶŏĝŊŗŀĴĨƞŀŐĭĭȮI0C 
őħĵĴňȮaddress ėŊŀȮ.x31ȮŐĸŃŏĝŊŗŀĴĨƞŀįƞŅĬĕŅȮD1 ŐĸŃȮD2 ĕŀĚȮNodeMCU 

ĲƤĚĔƢĝńĬȮbegin() ŏĮƦĬĲƤĚĔƢĝńĬĪňŗŏĶňĵĔŏıŊŗŀŒĝƟĨĶĺěĽŀĭĔŅĶŏĝŊŗŀĴĨƞŀĕŀĚőĴħŌĸŐĸŃ
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮőħĵľĸńĚěŅĔĪňŗŏĝŊŗŀĴĨƞŀœħƟŐĸƟĺȮŏĶŅěŃĽŅĴŅĶĩĔŜŅľĬħĕŀĭŏĕĨĕŀĚĔŅĶ
ŀƞŅĬėƞŅœħƟőħĵŒĝƟėŜŅĽńŗĚȮaccel.setRange(ADXL123_RANGE_xx_G) őħĵȮxx = 2, 4, 8, 16 
ŐĸŃĔŜŅľĬħŀńĨĶŅŏĶŖĺŒĬĔŅĶĽƞĚĕƟŀĴŌĸȮħƟĺĵėŜŅĽńŗĚȮsetDataRate(dataRate) őħĵĲƤĚĔƢĝńĬĪňŗ
ĔĸƞŅĺĩŉĚĬňŘȮěŃŀĵŌƞŒĬĽƞĺĬĕŀĚ setup() ĕŀĚőĮĶŐĔĶĴ 

ĔŅĶŏĶňĵĔŒĝƟĚŅĬȮ&ŀƞŅĬėƞŅ'ȮėĺŅĴŏĶƞĚěŅĔőĴħŌĸĪŜŅœħƟőħĵĔŜŅľĬħĨńĺŐĮĶȮŏľĨŋĔŅĶĦƢȮėŊŀȮ
sensors_event_t event;ȮěŅĔĬńŘĬěŉĚŒĝƟĲƤĚĔƢĝńĬȮ&ŏĴīŀħ'ȮgetEvent ŏıŊŗŀŀƞŅĬėƞŅėĺŅĴŏĶƞĚŐĸƟĺ
ŏĶŅĽŅĴŅĶĩŏĶňĵĔħŌėƞŅėĺŅĴŏĶƞĚŒĬŐĨƞĸŃŐĔĬœħƟěŅĔȮevent.acceleration.x (.y ŐĸŃȮ.z) 

ŒĬĔŅĶŒĝƟĚŅĬőĴħŌĸĬňŘȮľŅĔŏĶŅĨƟŀĚĔŅĶėƞŅĪňŗĩŌĔĨƟŀĚŐĴƞĬĵŜŅȮŏĶŅŀŅěěŃĪŜŅĔŅĶŏĪňĵĭĺńħȮ
&calibration' ĔƞŀĬȮħƟĺĵĺŇīňĔŅĶĪŅĚĞŀĲĨƢŐĺĶƢȮőħĵįŌƟĪňŗĽĬŒěĺŇīňĔŅĶĬňŘȮĔŖĽŅĴŅĶĩĻŉĔļŅŏıŇŗĴŏĨŇĴ

https://github.com/adafruit/Adafruit_Sensor
https://github.com/adafruit/Adafruit_ADXL345
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œħƟěŅĔŐľĸƞĚėĺŅĴĶŌƟŒĬŀŇĬŏĪŀĶƢŏĬŖĨŏĝƞĬȮhttps://learn.adafruit.com/adxl123-digital-
accelerometer/programming  

ĽŜŅľĶńĭĕŅĪňŗŒĝƟŒĬĔŅĶŏĝŊŗŀĴĨƞŀŏıŊŗŀŒĝƟĚŅĬőĴħŌĸȮADXL345ȮĴňħƟĺĵĔńĬȮ2ȮĕŅȮėŊŀȮVCC, 
GND, SDA ŐĸŃȮSCL őħĵŒĬĔŅĶĪħĸŀĚĬňŘȮŏĶŅěŃŏĝŊŗŀĴĨƞŀĕŅȮD1 ŐĸŃȮD2 ĕŀĚȮNodeMCU 
ŏĕƟŅĔńĭĕŅȮSCL ŐĸŃȮSDA ĨŅĴĸŜŅħńĭ 
 
10.1 ĔŅĶĪħĸŀĚĺńħėƞŅėĺŅĴŏĶƞĚ 

ĺńĨĩŋĮĶŃĽĚėƢ 
/,ȮĽŅĴŅĶĩĨƞŀĺĚěĶȮNodeMCU v.1ȮĔńĭőĴħŌĸĺńħėĺŅĴŏĶƞĚȮ1ȮŐĔĬȮœħƟ 
0,ȮĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴŐĽħĚįĸĔŅĶĺńħėĺŅĴŏĶƞĚœħƟ 
3. ĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀĬŜŅėƞŅėĺŅĴŏĶƞĚĪňŗĺńħœħƟœĮŒĝƟĚŅĬĨƞŀœĮœħƟ 
 
ŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚ 
/, ŏėĶňŗŀĚėŀĴıŇĺŏĨŀĶƢĪňŗĴňĶŃĭĭĮĢŇĭńĨŇĔŅĶȮWindows (ĨńŘĚŐĨƞȮWindows 7 ĕŉŘĬœĮ'Ȯ 
ıĶƟŀĴĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE 1.8.8 IoT   1 ŏėĶŊŗŀĚ 

0, NodeMCU v.3       1 ĭŀĶƢħ 
1, NodeMCU Base Ver 1.0      1 ĭŀĶƢħ 
2, ĭŀĶƢħőĴħŌĸĺńħėĺŅĴŏĶƞĚȮ1ȮŐĔĬȮħƟĺĵœŀĞňŏĭŀĶƢȮADXL345  /ȮĭŀĶƢħ 
5, ĽŅĵȮUSB        1 ŏĽƟĬ 
6, ĽŅĵĨƞŀĺĚěĶȮ&ĽŅĵěńĴıƢȮŏĴňĵ-ŏĴňĵ'     4ȮŏĽƟĬ 
 
ĺŇīňĔŅĶĪħĸŀĚ 
ĨŀĬĪňŗȮ/ 
1. ĨƞŀĺĚěĶĨŅĴĶŌĮĪňŗȮ/.,3 
2. ŏĕňĵĬőėƟħőĮĶŐĔĶĴŏıŊŗŀŀƞŅĬėƞŅėĺŅĴŏĶƞĚĪńŘĚĽŅĴŐĔĬŐĸŃŐĽħĚįĸįƞŅĬıŀĶƢĨŀĬŋĔĶĴ 

https://learn.adafruit.com/adxl345-digital-accelerometer/programming
https://learn.adafruit.com/adxl345-digital-accelerometer/programming
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ĶŌĮĪňŗȮ/.,3ȮĔŅĶŏĝŊŗŀĴĨƞŀŐĭĭȮI2C ĶŃľĺƞŅĚȮNodeMCU ĔńĭőĴħŌĸĺńħėĺŅĴŏĶƞĚ 
 

1 

2 

3 

4 

5 

6 

 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

// Read 3 - axis accelerometer by NodeMCU ESP8266  

 

#inclu de <Wire.h>  

#include <Adafruit_Sensor.h>  

#include <Adafruit_ADXL345_U.h>  

Adafruit_ADXL345_Unified accel = 

Adafruit_ADXL345_Unified(12345);  

 

void setup() {  

    Serial.begin(9600);  

    Serial.println("Accelerometer Test");  

    Serial.println("");  

    if(!acc el.begin()) {  

       Serial.println("Oo ps, no ADXL345 detected.");  

       while(1);  

    }  

    accel.setRange(ADXL345_RANGE_16_G);     

}  

 

void loop() {  

    sensors_event_t event;  

    accel.getEvent(&event);  
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23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

    Serial.print("X: ");  

    Serial.print(ev ent.acceleration.x);  

    Serial.print(" ");  

     

    Serial.print("Y: ");  

    Serial.print(event.acceleration.y);  

    Serial.print(" ");  

     

    Serial.print("Z: ");  

    Serial.print(event.acceleration.z);  

    Serial.print(" ");  

    Serial.println("m /s^2");  

     

    delay(500);  

}  

 

 
1,ȮĪħĽŀĭįĸĔŅĶĺńħėĺŅĴŏĶƞĚŒĬŐĬĺŐĔĬȮX, Y, ŐĸŃȮZ őħĵĔŅĶľĴŋĬŏĞĬŏĞŀĶƢŒĬĪŇĻĨƞŅĚȮŕȮ
ŐĸƟĺŀƞŅĬėƞŅĪňŗŐĽħĚ 
 
 
ĨŀĬĪňŗȮ2 
1. ĨƞŀĺĚěĶĨŅĴĶŌĮĪňŗȮ/.,3 
2. ŏĕňĵĬőėƟħőĮĶŐĔĶĴŏıŊŗŀĨĶĺěĽŀĭŏľĨŋĔŅĶĦƢĔŅĶŏėĸŊŗŀĬĪňŗŀĵƞŅĚĶĺħŏĶŖĺȮĞŉŗĚŏĮƦĬŏľĨŋĔŅĶĦƢĪňŗĪŜŅ
ŒľƟĴňĕĬŅħėĺŅĴŏĶƞĚĶĺĴŏĔŇĬȮ0.Ȯm/s2ȮŐĸŃŐĽħĚįĸŏĮƦĬĕƟŀėĺŅĴįƞŅĬıŀĶƢĨŀĬŋĔĶĴ 
 

1 

2 

3 

4 

5 

6 

 

7 

8 

9 

//Detect  event  by accelerometer + NodeMCU ESP 8266 

 

#include <Wire.h>  

#include <Adafr uit_Sensor.h>  

#include <Adafruit_ADXL 345_U.h>  

Adafruit_ADXL 345_Unified accel = 

Adafruit_ADXL 345_Unified( 12345);  

 

// Threshold value for detecting accident event  

float acth = 20.0;  
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

float acx,acy,acz,ac;  

 

void setup() {  

    Serial.begin( 9600);  

    Serial.pri ntln("Accelerometer Test");  

    Serial.println("");  

    if(!accel.begin()) {  

      Serial.println("Oops, no ADXL 345 detected.");  

      while( 1);  

    }  

    accel.setRange(ADXL 345_RANGE_16_G);     

}  

 

void loop() {  

    sensors_event_t event;  

    accel.getEven t(&event);  

 

    acx = event.acceleration.x;  

    acy = event.acceleration.y;  

    acz = event.acceleration.z;  

 

    ac = sqrt(pow(acx, 2)+pow(acy, 2)+pow(acz, 2));  

 

    if(ac > acth) {  

      Serial.println("accident detected!");  

    }  

    delay( 100);  

}  

 
1,ȮĪħĽŀĭįĸőħĵĔŅĶĕĵńĭŏĞĬŏĞŀĶƢŏĶŖĺȮŕ ŐĸƟĺĽńĚŏĔĨĪňŗȮSerial Monitor 
 



ĭĪĪňŗȮ// 
ĔŅĶŒĝƟĚŅĬőĴħŌĸĽŊŗŀĽŅĶœĶƟĽŅĵħƟĺĵŏĪėőĬőĸĵňĭĸŌĪŌī 

 
1/.1 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵħƟĺĵŏĪėőĬőĸĵňĭĸŌĪŌī 
ĭĸŌĪŌīȮ&Bluetooth) ėŊŀȮĴŅĨĶģŅĬĕŀĚŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĪňŗŒĝƟŒĬĔŅĶ

ŐĸĔŏĮĸňŗĵĬĕƟŀĴŌĸŒĬĶŃĵŃĪŅĚĽńŘĬȮŕȮĪňŗıńĥĬŅőħĵĔĸŋƞĴȮBluetooth special Interest Group 
(BIG)ȮőħĵĔŅĶĽŊŗŀĽŅĶĬňŘěŃŒĝƟėĸŊŗĬĺŇĪĵŋŒĬĝƞĺĚȮUHF (0,2-0,263 GHz) őħĵĪńŗĺœĮĭĸŌĪŌīěŃĩŌĔ
ĬŜŅœĮŒĝƟĔńĭŀŋĮĔĶĦƢŏėĸŊŗŀĬĪňŗȮőħĵŀŋĮĔĶĦƢěŃĽĶƟŅĚŏėĶŊŀĕƞŅĵĽƞĺĬĨńĺȮ&personal area 
networks, PANs) ĪňŗĴńĔěŃĴňĶŃĵŃĪŅĚŒĬĔŅĶĽƞĚĕƟŀĴŌĸœĴƞŏĔŇĬȮ/.ȮŏĴĨĶȮŐĸŃěŜŅĬĺĬŀŋĮĔĶĦƢœĴƞ
ŏĔŇĬȮ5ȮĝŇŘĬȮěŋħĮĶŃĽĚėƢĕŀĚĔŅĶıńĥĬŅĭĸŌĪŌīȮŏıŊŗŀĬŜŅĴŅŒĝƟŐĪĬĪňŗĔŅĶĽƞĚĕƟŀĴŌĸŐĭĭȮRS-010ȮĪňŗ
ŒĝƟĽŅĵȮőħĵĮƤěěŋĭńĬŏĪėőĬőĸĵňĬňŘĩŌĔıńĥĬŅœĮĩŉĚȮBluetooth 5 ĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽƞĚ
ĽńĠĠŅĦœħƟŒĬĝƞĺĚĔĺƟŅĚȮ&ĽŌĚĽŋħȮ2.ȮůȮ2..ȮŏĴĨĶ'ȮőĸőĔƟĽńĠĸńĔļĦƢĕŀĚĭĸŌĪŌīŐĽħĚħńĚĶŌĮĪňŗȮ//,/Ȯ
őħĵŏĶŅĴńĔěŃıĭőĸőĔƟĬňŘŒĬŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪňŗĽŅĴŅĶĩĽŊŗŀĽŅĶħƟĺĵŏĪėőĬőĸĵňĬňŘœħƟ 

ĮƤěěŋĭńĬŏĪėőĬőĸĵňĭĸŌĪŌīĩŌĔĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟĚŅĬŀĵƞŅĚŐıĶƞľĸŅĵȮŏĝƞĬȮĔŅĶĽŊŗŀĽŅĶŐĸŃ
ėĺĭėŋĴœĶƟĽŅĵĶŃľĺƞŅĚőĪĶĻńıĪƢĴŊŀĩŊŀŐĸŃľŌĲƤĚ-ŏėĶŊŗŀĚŏĽňĵĚȮĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵŒĬŏĴŅĽƢȮĔŅĶĽƞĚ
ĕƟŀĴŌĸĶŃľĺƞŅĚőĪĶĻńıĪƢŐĸŃėŀĴıŇĺŏĨŀĶƢȮőħĵŏĪėőĬőĸĵňĬňŘŏĮƦĬŏĽĴŊŀĬŏĪėőĬőĸĵňĪŅĚŏĸŊŀĔŒĬ
ĔŅĶĽŊŗŀĽŅĶįƞŅĬŏėĶŊŀĕƞŅĵœĶƟĽŅĵȮĞŉŗĚŏľĴŅŃĔńĭĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵĕĬŅħŏĸŖĔĪňŗĴňĔŅĶŏĝŊŗŀĴĨƞŀ
ŀŋĮĔĶĦƢŏıňĵĚȮ/-0ȮĝŇŘĬ ŒĬĶŃĵŃŏĺĸŅĽńŘĬȮŕȮőħĵėĺŅĴŏĽĩňĵĶĕŀĚĔŅĶĽƞĚĕƟŀĴŌĸĕŉŘĬĔńĭĪńŘĚĨńĺ
ŀŋĮĔĶĦƢŐĸŃĽĳŅıŐĺħĸƟŀĴ 
 

 
 

ĶŌĮĪňŗȮ//,/ȮőĸőĔƟĕŀĚĭĸŌĪŌī 
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/1.2 őĴħŌĸĽŊŗŀĽŅĶœĶƟĽŅĵŐĸŃőĮĶŐĔĶĴŏĝŊŗŀĴĨƞŀ 

ĭŀĶƢħőĴħŌĸĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚĬňŘėŊŀȮĭĸŌĪŌīőĴħŌĸȮHC-.4ȮŏĮƦĬĭŀĶƢħĽŜŅľĶńĭŒĝƟĶńĭ-ĽƞĚ
ĽńĠĠŅĦĔńĭŀŋĮĔĶĦƢĪňŗŏĝŊŗŀĴĨƞŀįƞŅĬĭĸŌĪŌīœħƟȮŏĝƞĬȮőĪĶĻńıĪƢĴŊŀĩŊŀȮőħĵĭŀĶƢħĬňŘěŃĽŊŗŀĽŅĶĔńĭ
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢħƟĺĵĔŅĶĽŊŗŀĽŅĶŐĭĭŀĬŋĔĶĴĪňŗŏĶňĵĔĺƞŅȮUSART (Universal 
Synchronous/Asynchronous Receiver/Transmitter)ȮĶŌĮĪňŗȮ//,0ȮŐĽħĚĭŀĶƢħőĴħŌĸ
ĽŊŗŀĽŅĶœĶƟĽŅĵȮHC-06ȮĪňŗŒĝƟŏĪėőĬőĸĵňĭĸŌĪŌīŒĬĔŅĶŏĝŊŗŀĴĨƞŀ 

 
ĶŌĮĪňŗȮ//,0ȮĭŀĶƢħőĴħŌĸĽŊŗŀĽŅĶœĶƟĽŅĵȮHC-06Ȯ&Ĕ'ȮħƟŅĬľĬƟŅŐĸŃȮ&ĕ'ȮħƟŅĬľĸńĚ 

 
ĔŅĶŏĝŊŗŀĴĨƞŀŏıŊŗŀŒĝƟĚŅĬőĴħŌĸĬňŘŒĬŏĭŊŘŀĚĨƟĬȮĪŜŅœħƟőħĵĚƞŅĵȮėŊŀŒĝƟŏıňĵĚĕŅȮRXD 

(Receive) ŐĸŃȮTXD (Transmit) ŒĬĔŅĶĶńĭĽƞĚĽńĠĠŅĦŐĭĭŀĬŋĔĶĴŒĬĶŃħńĭȮLVTTLȮ&1,1 V'Ȯ
őħĵŏĶŅěŃĨƟŀĚĮƚŀĬœĲŏĸňŘĵĚȮ&ĶŀĚĶńĭœĲŏĸňŘĵĚĶŃħńĭŐĶĚħńĬȮ1,4ȮůȮ4ȮV) ŒľƟŐĔƞĭŀĶƢħħƟĺĵ 

NodeMCU ĪňŗĳŅĵŒĬĴňĝŇĮȮESP6044ȮěŃĴňĔŅĶĽŊŗŀĽŅĶŐĭĭȮUART ŀĵŌƞĳŅĵŒĬĭŀĶƢħŀĵŌƞ
ŐĸƟĺȮőħĵŏĶŅĽŅĴŅĶĩĽƞĚĽńĠĠŅĦěŅĔȮNodeMCU œĮĵńĚőĴħŌĸĭĸŌĪŌīȮHC-.4ȮœħƟħƟĺĵĔŅĶ
ŏĝŊŗŀĴĨƞŀĕŅȮRX ĭĬĭŀĶƢħȮNodeMCUȮœĮĪňŗĕŅȮTXD ĭĬőĴħŌĸĭĸŌĪŌīȮŐĸŃĕŅȮTX ĭĬĭŀĶƢħœĮĪňŗ
ĕŅȮRXD ĭĬőĴħŌĸ 

ĽŜŅľĶńĭĔŅĶĶńĭĕƟŀĴŌĸěŅĔȮNodeMCU ĬńŘĬȮįŌƟŒĝƟěŃĨƟŀĚĴňőĮĶŐĔĶĴĪňŗŒĝƟŒĬĔŅĶŏĝŊŗŀĴĨƞŀȮ
őħĵĪńŘĚĬňŘŏĶŅŀŅěŒĝƟėŀĴıŇĺŏĨŀĶƢĪňŗĽŅĴŅĶĩŏĝŊŗŀĴĨƞŀįƞŅĬĭĸŌĪŌīœħƟȮ&ėŊŀőĬƠĨĭŋƠėľĶŊŀėŀĴıŇĺŏĨŀĶƢ
ĨńŘĚőĨƠŃĪňŗĴňőĴħŌĸĭĸŌĪŌīŀĵŌƞĳŅĵŒĬľĶŊŀŒĝƟőĪĶĻńıĪƢĴŊŀĩŊŀĔŖœħƟŏĝƞĬĔńĬ'ȮőħĵőĮĶŐĔĶĴıŊŘĬģŅĬĪňŗĕŀ



117 

 

ĔĸƞŅĺĩŉĚŐĸŃŐĽħĚĔŅĶĪħĸŀĚŒĝƟŒĬĪňŗĬňŘȮėŊŀȮőĮĶŐĔĶĴȮBluetooth Terminal HC-05 ĞŉŗĚ
ĽŅĴŅĶĩħŅĺĬƢőľĸħŐĸŃĨŇħĨńŘĚœħƟĲĶňȮŀŀĔŐĭĭĴŅĽŜŅľĶńĭőĴħŌĸĭĸŌĪŌīĬňŘőħĵŏĜıŅŃȮĶŌĮĪňŗȮ//,1Ȯ
ŐĽħĚľĬƟŅĨƞŅĚĪňŗŐĽħĚĔŅĶħŅĺĬƢőľĸħŐĸŃĨŇħĨńŘĚįƞŅĬȮGoogle PlayȮ 
 

 
 

ĶŌĮĪňŗȮ//,1ȮľĬƟŅĨƞŅĚŐĽħĚĔŅĶħŅĺĬƢőľĸħŐĸŃĨŇħĨńŘĚőĮĶŐĔĶĴȮBluetooth Terminal HC-05 
įƞŅĬȮGoogle Play ĭĬőĪĶĻńıĪƢĴŊŀĩŊŀĨĶŃĔŌĸŐŀĬħĶŀĵħƢ 

 
ŏĴŊŗŀĨŇħĨńŘĚőĮĶŐĔĶĴŏĽĶŖěĽĴĭŌĶĦƢŐĸƟĺȮĭĬőĪĶĻńıĪƢěŃŐĽħĚœŀėŀĬĕŀĚőĮĶŐĔĶĴȮħńĚ

ĶŌĮĪňŗȮ//,2ȮőħĵŏĴŊŗŀŏĕƟŅőĮĶŐĔĶĴŐĸƟĺŏĶŅěŃĨƟŀĚŀĬŋĠŅĨŒľƟőĮĶŐĔĶĴŏĕƟŅĩŉĚĔŅĶŏĝŊŗŀĴĨƞŀŐĭĭĭĸŌ
ĪŌīŒĬőĪĶĻńıĪƢȮŐĸŃĔŅĶĔŜŅľĬħȮ&Setting' ĭĬőĪĶĻńıĪƢěŃĨƟŀĚȮEnable ĔŅĶĽŊŗŀĽŅĶĝĬŇħĬňŘŀĵŌƞ
ħƟĺĵȮěŅĔĬńŘĬěŉĚĽŐĔĬėƟĬľŅŀŋĮĔĶĦƢĭĸŌĪŌīȮŐĸƟĺěŃıĭŀŋĮĔĶĦƢŏĴŊŗŀőĴħŌĸĭĸŌĪŌīĪŜŅĚŅĬŀĵŌƞĭĶŇŏĺĦ
ŒĔĸƟŏėňĵĚȮőħĵľŅĔĴňŀŋĮĔĶĦƢĪňŗĴňĝŊŗŀŏħňĵĺĔńĬŀĵŌƞŒĬĵƞŅĬĬńŘĬĴŅĔĔĺƞŅȮ/ȮĨńĺȮ&ŏĝƞĬȮĴňŀŋĮĔĶĦƢĝŊŗŀȮHC-
06ȮľĸŅĵĨńĺ'ȮŏĶŅĔŖěŃĨƟŀĚĽńĚŏĔĨŏĭŀĶƢȮMAC Address ĕŀĚŀŋĮĔĶĦƢĪňŗŏĶŅĨƟŀĚĔŅĶŏĝŊŗŀĴĨƞŀȮőħĵȮ
MAC Address ĬňŘėŊŀȮŏĭŀĶƢĕŀĚŁŅĶƢħŐĺĶƢȮĞŉŗĚŏĮƦĬŏĸĕģŅĬĽŇĭľĔȮ4Ȯĝŋħ 

ŏĴŊŗŀŏĸŊŀĔŀŋĮĔĶĦƢĪňŗŏĝŊŗŀĴĨƞŀŐĭĭĭĸŌĪŌīŐĸƟĺŏĶŅěŃĨƟŀĚĪŜŅĔŅĶĔĶŀĔĶľńĽįƞŅĬĞŉŗĚőħĵ
ĮĔĨŇěŃĨńŘĚėƞŅœĺƟŏĮƦĬȮŴ/012ŵȮŐĸƟĺěŉĚĽŅĴŅĶĩŏĝŊŗŀĴĨƞŀœħƟȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ//,3 &ĽŜŅľĶńĭĔŅĶ
ŏĮĸňŗĵĬĝŊŗŀŐĸŃıŅĽŏĺŇĶƢħĕŀĚŀŋĮĔĶĦƢĭĸŌĪŌīĬňŘȮěŃĨƟŀĚŒĝƟėŜŅĽńŗĚȮATȮ&AT Command' ĞŉŗĚĴŇ
ĔĸƞŅĺĩŉĚŒĬĔŅĶŒĝƟĚŅĬŏĭŊŘŀĚĨƟĬĬňŘ 
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ĶŌĮĪňŗȮ//,2ȮľĬƟŅĨƞŅĚĔŅĶŏĕƟŅŒĝƟĚŅĬőĮĶŐĔĶĴȮBluetooth Terminal HC-05 
 
 

 
 

ĶŌĮĪňŗȮ//,3ȮľĬƟŅĨƞŅĚĔŅĶŏĕƟŅŒĝƟĚŅĬőĮĶŐĔĶĴȮBluetooth Terminal HC-05 
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1/.1 ĔŅĶĪħĸŀĚĶńĭĽƞĚĕƟŀĴŌĸ 

ĺńĨĩŋĮĶŃĽĚėƢ 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵĺŇīňĔŅĶŐĸŃĪŜŅĔŅĶŏĝŊŗŀĴĨƞŀőĴħŌĸŏıŊŗŀĽŊŗŀĽŅĶœĶƟĽŅĵœħƟ 
0,ȮĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴŒľƟȮNodeMCU v.1ȮĽƞĚĕƟŀĴŌĸŐĭĭœĶƟĽŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
1,ȮĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴŒľƟȮNodeMCU v.1ȮĽŅĴŅĶĩĶńĭĕƟŀĴŌĸěŅĔĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵŐĸŃ
ĮĶŃĴĺĸįĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
 
ŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚ 
/, ŏėĶňŗŀĚėŀĴıŇĺŏĨŀĶƢĪňŗĴňĶŃĭĭĮĢŇĭńĨŇĔŅĶȮWindows (ĨńŘĚŐĨƞȮWindows 7 ĕŉŘĬœĮ'Ȯ 
ıĶƟŀĴĨŇħĨńŘĚőĮĶŐĔĶĴȮArduino IDE 1.8.8 IoT   1 ŏėĶŊŗŀĚ 

0, NodeMCU v.3       1 ĭŀĶƢħ 
1, NodeMCU Base Ver 1.0      1 ĭŀĶƢħ 
2, ĭŀĶƢħőĴħŌĸĽŊŗŀĽŅĶœĶƟĽŅĵȮHC-.4     /ȮĭŀĶƢħ 
3, őĴħŌĸĺńħėĺŅĴĽĺƞŅĚħƟĺĵ LDR     /ȮĭŀĶƢħ 
4, ŀŃŐħĮŏĨŀĶƢȮ7ȮV       1 Ĩńĺ 
5, ĽŅĵȮUSB        1 ŏĽƟĬ 
6, ĽŅĵĨƞŀĺĚěĶȮ&ĽŅĵěńĴıƢȮŏĴňĵ-ŏĴňĵ'     /.ȮŏĽƟĬ 
 
ĺŇīňĔŅĶĪħĸŀĚ 
ĨŀĬĪňŗȮ/ 
/,ȮĨƞŀĺĚěĶħńĚĶŌĮĪňŗȮ//,6 őħĵĕŀŒľƟĽńĚŏĔĨĺƞŅȮĕŅȮTX ĕŀĚȮNodeMCU ĨƞŀĔńĭĕŅȮRXD ĕŀĚ
őĴħŌĸȮHC-06 ŐĸŃȮĕŅȮRX ĕŀĚȮNodeMCU ĨƞŀĔńĭĕŅȮRXD ĕŀĚőĴħŌĸȮHC-06ȮŐĸŃĬŀĔěŅĔĬňŘȮ
ŏĶŅĵńĚĨƞŀŒľƟœĲŏĸňŘĵĚȮ&3 V' ĴŅěŅĔŀŃŐħĮŏĨŀĶƢȮ7ȮV ŐĪĬĪňŗěŃŒĝƟœĲěŅĔȮVUSB 
2. ŏĕňĵĬőėƟħĪňŗŐĽħĚŒĬľĬƟŅĩńħœĮŐĸƟĺŀńĮőľĸħĸĚĭŀĶƢħȮNodeMCU v.3 (ĕƟŀĽńĚŏĔĨőėƟħĬňŘėŊŀ
őėƟħŏħňĵĺĔńĬĔńĭőėƟħĪňŗŐĽħĚŒĬĭĪĪňŗȮ7) 
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ĶŌĮĪňŗȮ//,4ȮĔŅĶŏĝŊŗŀĴĨƞŀȮNodeMCU v.3 ĔńĭőĴħŌĸȮHC-.4ȮŐĸŃőĴħŌĸĺńħėĺŅĴĽĺƞŅĚħƟĺĵȮLDR 
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// Wireless Communication of NodeMCU ESP8266  

// by using Bluetooth  Module HC - 06 

//  

// Read LDR by NodeMCU ESP8266  

// Result is sent to Bluetooth Module.  

 

// Pin A0 = analog input  

int LDR_Sensor = A0;  

int data_LDR;  

 

void setup() {  

    // Set serial speed to 9600 bps  

    Serial.begin(9600);  

}  

 

void loop() {  

    // Read Ana log Data  

    data_LDR = analogRead(LDR_Sensor);  

    Serial.println(data_LDR);  

    delay(500);              

}  
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3. ĪŜŅĔŅĶĩŀħĽŅĵȮUSB ŐĸƟĺŏĝŊŗŀĴĨƞŀĭŀĶƢħȮNodeMCU ĔńĭőĮĶŐĔĶĴȮBluetooth Terminal 
HC-05 ŐĸƟĺĪħĸŀĚĮĶńĭėƞŅėĺŅĴĽĺƞŅĚĪňŗŏĞĬŏĞŀĶƢœħƟĶńĭ 

ĶŌĮĪňŗȮ//,5ȮŐĽħĚĨńĺŀĵƞŅĚįĸĔŅĶĪħĸŀĚĪňŗĽńĚŏĔĨŏľŖĬįƞŅĬȮBluetooth TerminalȮĞŉŗĚ
ėƞŅĬňŘėŊŀėƞŅĪňŗŀƞŅĬœħƟěŅĔĕŅȮA0 ĪňŗĨƞŀĔńĭŏĞĬŏĞŀĶƢȮLDRȮĬńŗĬŏŀĚ 
 

 
 

ĶŌĮĪňŗȮ//,5ȮĨńĺŀĵƞŅĚľĬƟŅěŀįĸĔŅĶĪħĸŀĚĪňŗŐĽħĚįƞŅĬȮBluetooth Terminal 
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ĨŀĬĪňŗȮ0 
ŒĬĔŅĶĪħĸŀĚĬňŘȮŏĶŅěŃĪħĽŀĭĔŅĶĽƞĚėƞŅěŅĔőĪĶĻńıĪƢĴŊŀĩŊŀįƞŅĬĭĸŌĪŌīȮœĮėĺĭėŋĴœĲŐŀĸŀňħňĪňŗ
ŀĵŌƞĭĬĭŀĶƢħȮNodeMCU (ĨƞŀŀĵŌƞĔńĭĕŅȮD4) őħĵĴňĕńŘĬĨŀĬħńĚĬňŘ 
/,ȮĨƞŀĺĚěĶħńĚĶŌĮĪňŗȮ//,6 őħĵŀŅěĬŜŅőĴħŌĸĺńħėĺŅĴĽĺƞŅĚŐĽĚŀŀĔȮŐĸŃŏĝŊŗŀĴĨƞŀȮNodeMCU Ĕńĭ
ėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĸĚőĮĶŐĔĶĴĨƞŀœĮ 
2. ŏĕňĵĬőėƟħĪňŗŐĽħĚħƟŅĬĸƞŅĚĬňŘŐĸƟĺŀńĮőľĸħĸĚȮNodeMCU v.3 
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// Wireless Communication of NodeMCU ESP8266  

// by using Bluetooth Module HC - 05 

 

#define ON LOW  

#define OFF HIGH  

 

int LED = D4;  // On board LED  

 

void setup () {  

 pinMode(LED, OUTPUT);  

 Serial.begin(9600);  

 Serial.println(" \ n\ nConnection OK.");  

 Serial.println("Select either 1 (ON) or 0 

(OFF)");  

}  

 

void loop() {  

 

// If data is available on serial port  

 if (Serial.available())   

    {  

      // Data received fr om bluetooth  

      char data_received = Serial.read();   

      

      if (data_received == '0')  

      {  

       digitalWrite(LED, OFF);  

       Serial.println("LED turned OFF");  

       Serial.println("Select either 1 (ON) or 0 

(OFF)");  

      }  

      else if ( data_received == '1')  
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31 

32 

33 

34 

 

35 

36 

37 

38 

      {  

       digitalWrite(LED, ON);  

       Serial.println("LED turned ON");  

       Serial.println("Select either 1 (ON) or 0 

(OFF)");  

      }  

    }  

}  

 

 
3. ĪŜŅĔŅĶĩŀħĽŅĵȮUSB ŐĸƟĺŏĝŊŗŀĴĨƞŀĭŀĶƢħȮNodeMCU ĔńĭőĮĶŐĔĶĴȮBluetooth Terminal 
HC-05 ŐĸƟĺȮĔħĮŋƙĴĶňŏĞŖĨĭĬĭŀĶƢħȮNodeMCU ěŅĔĬńŘĬěŉĚĪħĸŀĚŏĮĸňŗĵĬĽĩŅĬŃĕŀĚœĲŐŀĸŀňħňȮ
őħĵĽƞĚȮű.ŲȮľĶŊŀȮű/ŲȮœĮĵńĚĭŀĶƢħ 

ĶŌĮĪňŗȮ//,6ȮŐĽħĚĸńĔļĦŃĔŅĶŏĝŊŗŀĴĨƞŀŐĸŃľĬƟŅĨƞŅĚőĮĶŐĔĶĴȮBluetooth Terminal 
HC-05 ŒĬĕĦŃŒĝƟĚŅĬ 
 

 
 

ĶŌĮĪňŗȮ//,6ȮĸńĔļĦŃĔŅĶŏĝŊŗŀĴĨƞŀŐĸŃľĬƟŅĨƞŅĚőĮĶŐĔĶĴȮBluetooth Terminal HC-05 
ŒĬĕĦŃŒĝƟĚŅĬĨŅĴĔŅĶĪħĸŀĚĨŀĬĪňŗȮ0 
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ĭĪĪňŗȮ/2 

ĔŅĶĽĶƟŅĚŐŀĮıĸŇŏėĝńĬŏıŊŗŀ 
ėĺĭėŋĴĽŇŗĚĮĶŃħŇļģƢħƟĺĵȮBlynk 

 

12.1 ŐĬŃĬŜŅȮBlynk App 

Blynk ŏĮƦĬĝŊŗŀőħĵĶĺĴĕŀĚĔŅĶĭĶŇĔŅĶŒľƟįŌƟŒĝƟĚŅĬœħƟŒĝƟĚŅĬŏėĶŊŗŀĚŐĴƞĕƞŅĵȮėŊŀȮBlynk 
Server ĪňŗŏĮƦĬȮIoT Cloud ĞŉŗĚȮĩŌĔıńĥĬŅĴŅěŅĔĳŅļŅ Java ĪŜŅŒľƟĽŅĴŅĶĩĪŜŅĚŅĬĳŅĵŒĨƟ
ĶŃĭĭĮĢŇĭńĨŇĔŅĶĪňŗľĸŅĔľĸŅĵȮŏĝƞĬȮWindows, Mac ľĶŊŀȮLinux őħĵŏėĶŊŗŀĚŐĴƞĕƞŅĵȮ&Blynk 
Server' ıńĥĬŅŏĮƦĬŐĭĭŏĮƕħȮ&open-source'ȮĳŅĵŒĨƟĸŇĕĽŇĪīŇśŐĭĭȮGNU ĪŜŅŒľƟŏĶŅĽŅĴŅĶĩĬŜŅȮ
Blynk œĮŒĝƟĚŅĬĮĶŃĔŀĭĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀĔŅĶėƟŅȮŐĔƟœĕȮħńħŐĮĸĚȮŏįĵŐıĶƞȮľĶŊŀŐěĔěƞŅĵ
œħƟȮĞŉŗĚĽŅĴŅĶĩħŌĳŅıĶĺĴĕŀĚĶŃĭĭœħƟĨŅĴĶŌĮĪňŗȮ/2,/ 
 

 
 

ĶŌĮĪňŗȮ/0,/ȮĳŅıĶĺĴĕŀĚĔŅĶŏĝŊŗŀĴĨƞŀįƞŅĬȮBlynk Server 
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BlynkȮApp ėŊŀȮŐŀĮıĸŇŏėĝńĬĽŜŅŏĶŖěĶŌĮĪňŗŒĝƟĽŜŅľĶńĭĚŅĬĪňŗŏĔňŗĵĺĔńĭŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚ
ĽĶĶıĽŇŗĚȮ&Internet of Things, IoT) ĪňŗĪŜŅŒľƟŏĶŅĽŅĴŅĶĩŏĝŊŗŀĴĨƞŀŀŋĮĔĶĦƢĨƞŅĚȮŕȮŏĕƟŅĔńĭ
ŀŇĬŏĪŀĶƢŏĬŖĨŒĬĸńĔļĦŃĔŅĶŏĝŊŗŀĴĨƞŀŏėĶŊŗŀĚŐĴƞĕƞŅĵȮ&Server' œĮĵńĚŀŋĮĔĶĦƢĸŌĔĕƞŅĵȮ&Client' ŏĝƞĬȮ
Arduino,ȮESP-6044, ESP-10, NodeMCU ŐĸŃȮRaspberry Pi ĞŉŗĚŐŀĮıĸŇŏėĝńĬȮBlynk 
ĽŅĴŅĶĩŒĝƟĚŅĬœħƟĲĶňŐĸŃŒĝƟĚŅĬœħƟĪńŘĚĭĬĶŃĭĭĮĢŇĭńĨŇĔŅĶȮIOS ŐĸŃȮAndroid ĶŌĮĪňŗȮ/0,2ȮŐĽħĚ
ĳŅıĶŅĵĔŅĶŀŋĮĔĶĦƢĨƞŅĚȮŕȮĪňŗĽŅĴŅĶĩŏĝŊŗŀĴĨƞŀȮŐĽħĚįĸȮŐĸŃ-ľĶŊŀȮėĺĭėŋĴħƟĺĵȮBlynkȮApp 
œħƟȮőħĵŏĶŇŗĴĨƟĬľĸńĚěŅĔĽĴńėĶŏĕƟŅŒĝƟĚŅĬȮŏĶŅěŃœħƟĶńĭȮŴEnergyŵȮĞŉŗĚŏĮĶňĵĭŏĽĴŊŀĬŏĚŇĬŒĬ
őĮĶŐĔĶĴĬňŘȮŒĬĔŅĶŏĶňĵĔŒĝƟĚŅĬŀŋĮĔĶĦƢŐĨƞĸŃĨńĺȮŏĶŅěŃĨƟŀĚŐĸĔħƟĺĵȮŴEnergyŵȮŐĸŃľŅĔȮ
ŴClcpewŵȮĬňŘœĴƞŏıňĵĚıŀȮŏĶŅĔŖĽŅĴŅĶĩĞŊŘŀŏıŇŗĴŏĨŇĴœħƟĳŅĵľĸńĚ 
 

 
 

ĶŌĮĪňŗȮ/0,0ȮĶŅĵĔŅĶŀŋĮĔĶĦƢĨƞŅĚȮŕȮĪňŗŏĝŊŗŀĴĨƞŀ ŐĽħĚįĸȮŐĸŃ-ľĶŊŀȮėĺĭėŋĴħƟĺĵȮBlynkȮApp œħƟ 
 


