
 

_ 

ËLě#ý ç" G(#āÍ," Ě#EČH") Î,*IĀ 

 

  



 

` 

ËLě#ý ç" G(#āÍ," Ě#EČH") Î,*IĀ 

Æ@#5D Î,*IĀ 
 

_̼ ËLě#ý G)#Ä)( ........................................................................................................................................ ĺ 

`̼ FġP8 K č#së"K #Ä ĝě#Čî¿ .................................................................................................................... Ļ 

ĸ̼ ËLě#ý Ë#1áïD ............................................................................................................................... Ĺ 

b̼ Jě#É Ě#EČH")#H ................................................................................................................................... ĶĶ 

c̼ ËLě#ý )( ËO#1Ì" .............................................................................................................................. Ķķ 

d̼ Îá, ðáÄ Ě#EČH")Ě)"èĀ" ............................................................................................................. Ķj 

d̼_̼ -Č,#H)L .................................................................................................................................... Ķj 

Ķ̼Ķ̼j ̼ )L-Č,PIR .......................................................................................................................... Ķĺ 

ķ̼Ķ̼j ̼ )L-Č,DHT........................................................................................................................ ĶĻ 

j̼Ķ̼ĸ ̼ )L-Č,Ultrasonic .............................................................................................................. ĶĹ 

h̼Ķ̼j̼Push Button   ( SW1,SW2) ................................................................................................. ķĵ 

i̼ Ķ̼j̼ )L-Č,LDR......................................................................................................................... ķĶ 

j̼Ķ̼j ̼ )L-Č,IR Receiver .......................................................................................................... ķķ 

ĺ̼ Ķ̼j ̼ ?Kë#DRFID ....................................................................................................................... ķĸ 

Ļ̼ Ķ̼j ̼ )L-Č,MQ ........................................................................................................................ ķh 

d̼`̼ #H*tAE8 .................................................................................................................................... ķj 

Ķ̼ķ̼j ̼ Relay ............................................................................................................................... ķĺ 

ķ̼ķ̼j ̼Buzzer .............................................................................................................................. ķĻ 

ĸ̼ ķ̼j ̼WS2813 LED ................................................................................................................... ķĹ 

h̼ķ̼j ̼OLED ............................................................................................................................... ĸĵ 

d̼a̼ )"®D JěäûÌ ............................................................................................................................... ĸĶ 

Ķ̼ĸ̼ j ̼  ?Kë#DLM2596 ................................................................................................................ ĸķ 

d̼b̼ ?Kë#Dĝ4#ÅÌ)" Ě#H ................................................................................................................... ĸĸ 

Ķ̼h̼j ̼ĝ4#ÅÌ)" C"*s#ě( ................................................................................................................ ĸh 

ķ̼h̼j ̼ ĝ4#ÅÌ)" ?Kë#DLoRa ....................................................................................................... ĸi 

ĸ̼ h̼j ̼ ĝ4#ÅÌ)" ?Kë#DSIM800L .................................................................................................. ĸj 

h̼h̼j ̼ ĝ4#ÅÌ)" ?Kë#DSIM7000G ............................................................................................... ĸĺ 



 

a 

ËLě#ý ç" G(#āÍ," Ě#EČH") Î,*IĀ 

d̼c̼ J9,LÌ Ě#H(*Ä .......................................................................................................................... ĸĹ 

Ķ̼i̼j ̼ J9,LÌ (*ÄArduino Uno .................................................................................................... hĵ 

ķ̼i̼j ̼ J9,LÌ (*ÄESP32 ............................................................................................................ hķ 

ĸ̼ i̼j ̼(*Ä  J9,LÌSTM32 Blue Pill ............................................................................................. hh 

h̼i̼j ̼ *ÌLĜÊD#ý ĝČĜDRaspberry Pi 4 ......................................................................................... hi 

e̼ C*ċ ðáÄ Ě#EČH")Ě)"èĀ" ................................................................................................................. hĻ 

Ķ̼ĺ ̼ C*ċ Æ1ċ Ě#EČH"))"èĀ" Arduino IDE ........................................................................................ hĹ 

ķ̼ĺ ̼JD#ċ*Ä Ě#EČH")C*ċ )( ĝ-ěLċ )"èĀ"Arduino IDE ......................................................................... ij 

ĸ̼ ĺ ̼ (*Ä Æ1ċESP32  JD#ċ*Ä )(Arduino IDE ................................................................................. jh 

f̼ qÉ K ĝÌ¿ ËOL1&D#H .................................................................................................................... jĺ 

Ķ̼Ļ ̼ Já-ċ ̀ËLě#ý ÎĜý ................................................................................................................. jĻ 

ķ̼Ļ ̼G") (*Ä ?Kë#D ç"®ċ"SIM7000G ................................................................................................... jĻ 

ĸ̼ Ļ ̼ J9,LÌ (*ÄESP32 ΰ JÍĀ#ě (LÅIÄ ............................................................................................. jĻ 

h̼Ļ ̼qÉ#HÎá, Ě)"èĀ"C*ċ K Ě)"èĀ"Ě ............................................................................................ jĹ 

 

 

 

 

  



 

b 

ËLě#ý ç" G(#āÍ," Ě#EČH") Î,*IĀ 

 Î,*IĀ?#<î" 
 

 BþîĶËLě#ý ç" ĝě#Eċ ͉ ............................................................................................................................ Ĺ 
 BþîķË#95ć ĝě#Eċ#Ü G"*EH JÄ ËLě#ý ç" ĝě#Eċ ͉ ................................................................................ Ķĵ 
 Bþîĸ Ë"èĜIÝÌ K Ë#95ć ĝě#Eċ#Ü ͉On Board .................................................................................... Ķķ 
 Bþîh Ë"èĜIÝÌ K Ë#95ć ĝě#Eċ#Ü ͉Modular ...................................................................................... Ķĸ 
 BþîiJě#É ͉ Ě#HJumper ....................................................................................................................... Ķh 
 Bþîj-Č, ͉ )LPIR ................................................................................................................................ Ķĺ 
 Bþîĺ )L-Č, ͉DHT .............................................................................................................................. ĶĻ 
 BþîĻ )L-Č, ͉Ultrasonic ..................................................................................................................... ĶĹ 
 BþîĹ ͉Push Button .............................................................................................................................. ķĵ 
 BþîĶĵ )L-Č, ͉LDR ............................................................................................................................. ķĶ 
 BþîĶĶ )L-Č, ͉IR Receiver ................................................................................................................. ķķ 
 BþîĶķ ͉ č"Là Ë)#ý ?Kë#DRFID .......................................................................................................... ķĸ 
 BþîĶĸ )L-Č, ͉MQ135 ....................................................................................................................... ķh 
 BþîĶh("Lċ#à ͉ Ě#H)L-Č, GMQ ðÝČ, ()LD Ě#Hç#s G"*EH JÄ ........................................................ ķi 
 BþîĶi ͉Relay ...................................................................................................................................... ķĺ 
 BþîĶj ͉Buzzer .................................................................................................................................... ķĻ 
 BþîĶĺ ͉WS2813 LED ......................................................................................................................... ķĹ 
 BþîĶĻ ͉OLED ..................................................................................................................................... ĸĵ 
 BþîĶĹ ?Kë#D ͉LM2596........................................................................................................................ ĸķ 
 Bþîķĵs#ě( ͉ÎĜAÄ#ć C"*ËLě#ý ĝ4#ÅÌ)" Ě#H ........................................................................................ ĸh 
 BþîķĶ ĝ4#ÅÌ)" ?Kë#D ͉LoRa Ra- 02 .................................................................................................. ĸi 
 Bþîķķ ?Kë#D ͉SIM800L ...................................................................................................................... ĸj 
 Bþîķĸ ?Kë#D ͉SIM7000G ................................................................................................................. ĸĺ 
 Bþîķh ͉Arduino Uno .......................................................................................................................... hĵ 
 Bþîķi (*Ä ͉ESP32 ............................................................................................................................. hķ 
 Bþîķj (*Ä ͉STM32 Blue Pill ............................................................................................................... hh 
 Bþîķĺ (*Ä ͉Raspberry Pi 4 ................................................................................................................ hi 
 BþîķĻC*ċ ĎĜċ"Lć í*ěäÉ G*ÝČÉ ͉)"èĀ" ................................................................................................ hĹ 
 BþîķĹJČěès  G*ÝČÉ ͉C*ċ Æ1ċ Ě#H)"èĀ" .............................................................................................. iĵ 
 BþîĸĵC*ċ Æ1ċ č#þD G*ÝČÉ ͉ ͉)"èĀ" ................................................................................................... iĵ 
 BþîĸĶC*ċ Æ1ċ C#EÌ" ͉ÎĜĈĀLD #Ä )"èĀ" ............................................................................................... iĶ 
 Bþîĸķ¶þ," qě #Ä )#ý 6Ĝ&D ͉ ........................................................................................................... iĶ 



 

c 

ËLě#ý ç" G(#āÍ," Ě#EČH") Î,*IĀ 

 BþîĸĸJċ#áÄ#Íý Ăě*9Ì  ͉ .................................................................................................................... ij 
 BþîĸhJċ#áÄ#Íý JÄ ĝ,*Í,( ͉LČěK()¿ Ě#H ..........................................................................................iĺ 
 BþîĸiGLĜî ͉ĎĜÉ Ăě*9Ì Ě#H .......................................................................................................... iĻ 
 BþîĸjJċ#áÄ#Íý )( G®î Ăě*9Ì :Ä"LÌ ç" G(#āÍ," ͉#H........................................................................... iĹ 
 BþîĸĺJċLEċ ͉ĝDLE8 Ě#H*ĜûÍD Ăě*9Ì Ě#H ..................................................................................... iĹ 
 BþîĸĻ :Ä#Ì ç" G(#āÍ," ͉Setup ............................................................................................................ jĵ 
 BþîĸĹĎěPċ¿ Ë)L0 JÄ Jċ#áÄ#Íý č(KèĀ" ͉ ........................................................................................... jĶ 
 BþîhĵĎěPċ¿ Æ1ċ ÎIÜ Jċ#áÄ#Íý Ã#áÍċ" ͉ ....................................................................................... jķ 
 BþîhĶ Bě#Ā Æ@#ć )( Jċ#áÄ#Íý (LAċ"( ͉zip ............................................................................................ jķ 
 Bþîhķ Bě#Ā č(KèĀ" ͉zip ..................................................................................................................... jĸ 
 Bþîhĸ ͉G®î (LAċ"( Jċ#áÄ#Íý *Ĝ-D ..................................................................................................... jĸ 
 BþîhhJċKèĀ" Æ1ċ ĚLČD ͉#H ............................................................................................................. jh 
 BþîhiJċKèĀ" Æ1ċ G*ÝČÉ ͉ ................................................................................................................ jh 
 Bþîhj ÞĜþÉ + )(¿ Û)( ͉ESP32 ....................................................................................................... ji 
 Bþîhĺ#H(*Ä Îě*ě®D G*ÝČÉ ͉ ............................................................................................................. ji 
 BþîhĻ Æ1ċ G*ÝČÉ ͉ESP32 C*ċ )(LČěK()¿ )"èĀ" ................................................................................. jj 
 BþîhĹ č®î G(KèĀ" ͉ESP32 C*ċ JÄLČěK()¿ )"èĀ".................................................................................. jj 
 Bþîiĵ (*Ä Ã#áÍċ" *Ĝ-D ͉ESP32 C*ċ čK)( )()"èĀ" ............................................................................ jj 
 

  



 

d 

ËLě#ý ç" G(#āÍ," Ě#EČH") Î,*IĀ 

 Î,*IĀ?K"®Ü 
 

?K®Ü Ķ ͉#EČH")Ě Ë#%P50" K FġP8 ................................................................................................................ ̿ 
 ?K®ÜķĝsìěK ͉ĝþěèĜĀ Ë#1áïD K #H .................................................................................................. Ĺ 
 ?K®ÜĸËLě#ý )( Ë#95ć ĝě#Eċ#Ü ͉ ...................................................................................................... Ķĵ 
 ?K®ÜhJě#É ͉#HË"èĜIÝÌ Ě"*Ä #H*@*ÍČýK*þĜD Ě ...................................................................................... ĶĶ 
 ?K®Üi Ë"èĜIÝÌ K Ë#95ć  ͉On Board ................................................................................................ Ķķ 
 ?K®Üj Ë"èĜIÝÌ K Ë#95ć ͉Modular ................................................................................................... Ķĸ 
®Ü ?KĺJě#É ?K®Ü ͉#H ĚJumper ?Kë#D z#H*tAE8 z#H)L-Č,̸#H ̷......................................................... Ķh 

 ?K®ÜĻJě#É ?K®Ü ͉#HĚJumper  ̷#H*@*ÍČýK*þĜD̸ ................................................................................ Ķi 
 ?K®ÜĹ J9,LÌ (*Ä Ë#1áïD ͉Arduino Uno ......................................................................................... hĶ 
 ?K®ÜĶĵ J9,LÌ (*Ä Ë#1áïD ͉ESP32 ............................................................................................... hĸ 
 ?K®ÜĶĶ J9,LÌ (*Ä Ë#1áïD ͉STM32 Blue Pill ................................................................................. hh 
 ?K®ÜĶķ (*Ä Ë#1áïD ͉Raspberry Pi 4 ............................................................................................. hj 
 ?K®ÜĶĸqÉ Ë"èĜIÝÌ ͉#HÎá, Ě)"èĀ"Ě ............................................................................................. jĹ 
 ?K®ÜĶhqÉ Ë#ěLÍ&D ͉#HC*ċ Ě)"èĀ"Ě ................................................................................................. ĺĵ 
 



 

e 

ËLě#ý ç" G(#āÍ," Ě#EČH") ËLě#ý G)#Ä)( 

_̼  ËLě#ý G)#Ä)( 
ç" č#Dç )LIö Îċ*ÍČě" #Ĝî" ̸IoTz̷ JćP8J9,LÌ K č"®ČD CLIāD Ďě" č#s®ČH( ĝtEH Bě#EÌ JÄ 

ÎĜAÄ#ć JĜAý ç" G(#āÍ,"Îá, K #HGçL% Ě"*Ä JÙ)#ÊþÉ Ë)L0 JÄ #H)"èĀ" #ě *÷ċ ()LD Ě(*Ä)#ý Ě#H
Ě)#ý (Là ®ċ)"( ̽zJċ#ā,¼ÍD č"®ĈĀ *Í-Ä #ě Ë"èĜIÝÌ Îá,Ě)"èĀ" BÄ#ć JÙ)#Êþě (#EÍ8" ç" ç#Ä*ě( 
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 ?K®Ü_FġP8 K Ë#%P50" Ě#EČH") ͉ 

 

  

Gë"K Ë#&ĜòLÌ 
ACTIVE  HIGH @K #Ä č®î ?#9Ā ë#ÍĶ ĝĈ5ČD 
ACTIVE  LOW @K #Ä č®î ?#9Ā ë#Íĵ ĝĈ5ČD 

PULL UP  JÄ Jě#É ?#1Ì"Ķ Jě#É č(LÄ #H) ç" Ě*ĜsLAÜ Ě"*Ä r)èÄ ÎDK#ĈD qě #Ä ĝĈ5ČD 
PULL DOWN  ?#1Ì" JÄ Jě#Éĵ Jě#É č(LÄ #H) ç" Ě*ĜsLAÜ Ě"*Ä r)èÄ ÎDK#ĈD qě #Ä ĝĈ5ČD 

LOW *ā0 #Ä *Ä"*Ä ĝĈ5ČD ĎМ#É ë#Í@K '5, 
HIGH G#tÍ,( č¿ Ě(K)K ë#Í@K #Ä *Ä"*Ä ĝĈ5ČD ĚO#Ä ë#Í@K '5, 

SPI 
 Bus  G(#āÍ," ĝÅċ#Ü Cç"L@ K #H*@K*ÍČýK*þĜD ĎĜÄ G("( ?#,)" Ě"*Ä OLE9D Jý 6Ä")

ĝD̽(Lî 
I2C JĀ*4K( ?#ě*, BþÌK*ÉčK*þČ, Ě 

UART čK*þČ,¿ č#DèEH JĀ*4K( ?#ě*, BþÌK*É 
LPWAN ÿ*1D Fý ®ČAÄ (*Ä ĝ4#ÅÌ)" JþÅî 

GSM/GPRS  B-ċ G"*EH ĎāAÌ JþÅîķ 
DC FĜĈÍ-D ë#Í@K 

AUTO BAUD RATE G("( ?(#ÅÌ ß*ċ )#ý(Là FĜ÷ČÌ 
LTE-CAT M  Jě#É *Ä ÿ*1D Fý ®ČAÄ (*Ä ĝ4#ÅÌ)" BþÌK*ÉLTE  

NB-IOT  Jě#É *Ä ÿ*1D Fý ®ČAÄ (*Ä ĝ4#ÅÌ)" BþÌK*ÉLTE  Ě"*Ä G®î JČĜIÄIoT 

LTE Long Term Evolution Jà#î ç" ĝþěJþÅî C)#IÙ B-ċ Ě#HG"*EH Ě#H 
AT COMMAND G") ç"G#tÍ,( #Ä ĝ4#ÅÌ)" Ě#HFġP8 K ÿK*% ç" G(#āÍ," #Ä ĝþĜċK*Íþ@" Ě#H 

IDE  J9,LÌ JÙ)#Êþě 6Ĝ&DC*ċ)"èĀ" 
GPS ĝċ#þD ÎĜ9ćLD 2ĜáïÌ 
NC ̸ G®ïċ B1ÍDNot Connected ̷
 G(#ĜÉ )( Îć( ĝČ9D JÄ z)"®ïH ÎDP8Ěç#,z ̽Î," G®î CP8" ĎÍD #Ä Æ,#ČÍD 

 
 Ë)L0 JÄ èĜIÝÌ Jý Î,#Č9D Ďě" JÄ ÎDP8 Ďě"On Board  JÍĀ*s )"*ć ËLě#ý ĚK) *Ä

̽Î," 

 
 Ë)L0 JÄ èĜIÝÌ Jý Î,#Č9D Ďě" JÄ ÎDP8 Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 

 
FĜ, ç" G(#āÍ," #Ä èĜIÝÌ Jý Î,#Č9D Ďě" JÄ ÎDP8 Ďě" Ě#HJumper  ËLě#ý JÄ

ĝD B1ÍD̽(Lî 
 Ďě" ?L1&D ") ®ě#Åċ )( B5, J@#Äç Îà"®ċ" ̽

 *E8 ®ĜāD ðĜÉĝČĜÄ G®î Ě"*Ä ËLě#ý hĵ ?#, Î," K )#÷Íċ" ĝD(K) ĝ4 Ďě" G)K( 
ĝċ#Dç JċLtÚĜH G(#D ĝE, K p#ċ*5à ç" Ďě" ?L1&D *ïÍČD (Lïċ ̽
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ĸ̼ ËLě#ý Ë#1áïD 
 ?K®Ü`ĝsìěK ͉ĝþěèĜĀ Ë#1áïD K #H 

mmĸĶ  ̹mmĻĵ  ̹mmĶiĹ (#9Ä" 

gĶĸĵ čçK 

CĶĵ ̼ #ÌCĺĵ̺ ĝě#D( G(K®&D 

ĵ̴  #ÌĻi ̴Fý"*ÍD *Ĝú  G(K®&DĝÍÄL4) 

V DCĺ̼Ķķ Ě(K)K ë#Í@K 

AĶĵ  Ě"*ÄVķķĵ  ĝÜK*à č#ě*ÜRelay 

 

 

 

 Bþî_ËLě#ý ç" ĝě#Eċ ͉ 
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Bþî ̀ ͉#Eċĝě ç" #ýěËL JÄ G"*EH #Eċ#Üĝě Ë#95ć 

 

 ?K®ÜaËLě#ý )( Ë#95ć ĝě#Eċ#Ü ͉ 
ĝě#Eċ#Ü  č"LČ8èĜIÝÌ̾J95ć ĝě#Eċ#Ü èĜIÝÌ̾J95ć č"LČ8 
Ķ LM2596 Ķķ PIR SR501 
ķ SIM7000G Ķĸ Push Button 

ĸ SIM800L Ķh IR Receiver 

h Switch Ķi Buzzer 

i LoRa RA-02 Ķj DSI8B20/DHTXX 

j MQXXX Ķĺ LDR 

ĺ RFID RC 522 ĶĻ STM32 Blue Pill 

Ļ WS2813 ĶĹ ESP32 

Ĺ Ultrasonic 
SRF04/SRF05 

ķĵ Arduino UNO 

Ķĵ OLED SSD1306 ķĶ DC Power Jack ĶĶ Relay 

 

  



 

__ 

ËLě#ý ç" G(#āÍ," Ě#EČH") ËLě#ý G)#Ä)( 

b̼ Ě#EČH") Jě#É#H 
 

 ?K®ÜbJě#É ͉Ë"èĜIÝÌ Ě"*Ä #H*@*ÍČýK*þĜD Ě#H 

PIN/MCU ESP32 Stm32 Blue Pill  Arduino  

WS2813 15 A12 D12 

MQXXX 34 A0 A0 

BUZZER 2 B14 D8 

SW1 3 B8 D1 

SW2 1 B9 D0 

DHTXX 4 A15 D9 

RELAY 5 B4 D10 

RST-SIM7000 NC B14 D4 

RI-SIM7000 13 A8 D5 

TX-SIM 16 A10 D3 

RX-SIM 17 A9 D2 

LDR 35 A1 A1 

IR 36 B3 D11 

PIR 39 B5 D13 

ECHO 32 A2 D7 

TRIGGER 33 A3 D6 

SDA 21 B7 A4 

SCL 22 B6 A5 

RFID-SS 27 B0 NC 

RFID-RST 14 B1 NC 

LORA-DIO0 25 A4 NC 

LORA-RST 12 B11 NC 

NSS 26 B10 NC 

SCK 18 A5 NC 

MISO 19 A6 NC 

MOSI 23 A7 NC 

 

  



 

_` 

ËLě#ý ç" G(#āÍ," Ě#EČH") ËLě#ý G)#Ä)( 

c̼ ËLě#ý )( ËO#1Ì" 
z#H*tAE8 z#H)L-Č, zĝ4#ÅÌ)" ?Kë#D *tě( Ë"èĜIÝÌ ĝD#EÌ K J9,LÌ Ě#H(*Äz ĝD®Čċ"LÌ  J, JÄ
 ĂAÍáD Ë)L0ĚK) *Ä ËLě#ý G®î Æ1ċ ͉®Čě#Eċ )"*ć*Ä 3#ÅÌ)" č¿ #Ä #ě 

¶ On Board Ë)L0 JÄ Jý ĝÌ"èĜIÝÌ ͉On Board ®î Æ1ċ®ċ )( K ®ċ)"®ċ Ěç#,"®Ü ÎĜAÄ#ć z
 č¿ ĚK) *Ä zë#ÍċLD C#tČHJĜÅ9Ì G®î̽®ċ" 

 
 Bþîa ͉ ĝě#Eċ#Ü Ë"èĜIÝÌ K Ë#95ćOn Board 

 

 ?K®Üc Ë"èĜIÝÌ K Ë#95ć  ͉On Board 

ĝě#Eċ#Ü èĜIÝÌ̾J95ć č"LČ8 
Ķ Switch 
ķ WS2813 

ĸ Relay 

h Push Button 

i IR Receiver 

j Buzzer 

ĺ LDR 

Ļ DC Power Jack 

 



 

_a 

ËLě#ý ç" G(#āÍ," Ě#EČH") ËLě#ý G)#Ä)( 

¶ ModularĝÌ"èĜIÝÌ ͉ Jý JÄ Ë)L0 Modular )( ËLě#ý )( *÷ċ JÍĀ*s zG®î GKP8 *Ä ĎÍî"( č#þD 
2áïD Ě"*Ä zĚ)"ätě#Ü ÎĜAÄ#ć Ěç#,"®Ü K G(#āÍ," BĈÍ-D ®ċ)"(̽ 

 

 
Bþî b ͉#Eċ#Üĝě  Ë"èĜIÝÌ K Ë#95ćModular 

 

 ?K®Üd Ë"èĜIÝÌ K Ë#95ć ͉Modular 

ĝě#Eċ#Ü èĜIÝÌ̾J95ć č"LČ8 
Ķ LM2596 
ķ SIM7000G 

ĸ SIM800L 

h LORA RA-02 

i MQXXX 

j RFID RC 522 

ĺ Ultrasonic SRF04/SRF05 

Ļ OLED SSD1306 

Ĺ PIR 

Ķĵ DSI8B20/DHTXX 

ĶĶ STM32 Blue Pill 

Ķķ ESP32 

Ķĸ Arduino UNO 

 



 

_b 

ËLě#ý ç" G(#āÍ," Ě#EČH") ËLě#ý G)#Ä)( 

¶ JumperĝD#EÌ ͉ ĝÌ"èĜIÝÌ Jý ç" BþÌK*ÉĚ#H ?#ĈÍċ" G("( zrL@#ċ¿ z?#ÍĜÝě( I2Cz SPI K UART 
ĝċ#ÅĜÍïÉ ĝDz®ČČý ÎĜAÄ#ć ?#1Ì" JÄ ËLě#ý ") ®ċ)"( ̽ 

Bþî cJě#É ͉ Ě#HJumper 
 

 ?K®ÜeJě#É ?K®Ü ͉ Ě#HJumper #H*tAE8 z#H)L-Č,̸?Kë#D z̷#H 

ĝě#Eċ#Ü Jě#É ÆĜÌ*Ì#H ?Kë#D z#H*tAE8 z#H)L-Č,̸̷#H 
Ķ NC GND NC 

ķ NC V-IN 

ĸ NC GND NC 

h NC VBAT NC 

i RSTSIM7 V-MCU RX-SIM TX-SIM RI-SIM7 VBAT GND 5V 

j NC NC NC NC NC NC 

ĺ GND TX-SIM RX-SIM NC VBAT NC 

Ļ GND NC NC SCK MISO MOSI NSS GND 

Ĺ NC NC NC NC RST 3V3 GND GND 

Ķĵ 3V3 RFID-RSD GND NC MISO MOSI SCK RFID-SS 

ĶĶ MQ-A MQ-D GND 5V 

Ķķ 5V TRIGER ECHO NC GND 

Ķĸ 5V TRIGER ECHO NC 

Ķh GND PIR 5V 

Ķi SDA SCL 3.3 V GND 

Ķj GND SW1 

Ķĺ GND DHTXX 3V3 

ĶĻ GND NC DHTXX 3V3 

ĶĹ GND 3V3 DHTXX 

ķĵ LDR 3V3 



 

_c 

ËLě#ý ç" G(#āÍ," Ě#EČH") ËLě#ý G)#Ä)( 

 

 ?K®Üf ?K®Ü ͉Jě#ÉĚ#HJumper  ̷#H*@*ÍČýK*þĜD̸ 

ĝ
ě
#
E
ċ
#
Ü

 

Jě#É ÆĜÌ*Ì̸ #H#H*@*ÍČýK*þĜD ̷

ķĶ SCL SDA NC NC LDR MQXXX 

ķķ SW1 SW2 RX-SIM TX-SIM NC RI-SIM7 TRIGER ECHO 

ķĸ BUZZER DHTXX RELAY IR WS2813 PIR GND NC NC NC 

ķh MOSI SCL SW1 SW2 SDA MISO SCK RELAY RX-SIM TX-SIM DHTXX BUZZER WS2813 GND 3V3 

ķi 3.3 V GND 5V SW1 SW2 SDA SCL PIR RELAY IR DHTXX WS2813 NC TX-SIM RX-SIM RI-SIM7 RST-SIM7 BUZZER NC NC 

ķj NC NC NC NC MQXXX LDR ECHO TRIGER LORA-DI0 SCK MISO MOSI RFID-SS RFID-RST NSS LORA-RST NC 3.3 V GND GND 

ķĺ NC IR PIR MQXXX LDR ECHO TRIGER LORA-DI0 NSS RFID-SS RFID-RST LORA-RST RI-SIM7 GND 5V 
ķĻ NC GND GND 5V 3V3 NC NC NC 

 

 ?K"®Ü Ě#EČH")ĺ  KĻ͉ 

¶ Jě#É ÆĜÌ*ÌJě#É *Ä ĊÅ5ČD #ĈĜć( z?K®Ü )( G®î JÍîLċ Ě#HJě#É̸ Î," *ěL1Ì )( G®î G("( č#ïċ Ě#H #H ") JÄ ÈÙ ç" ?K®Ü  K *ěL1Ì )(
 Î,")̷̽®Ĝċ"LáÄ 

¶ Jě#É )(G)#Eî #Ä Jý ĝě#H Ķķ zĶĸ zĶh   KĶj G®î G("( ðě#Eċ®ċ" )( J4LÄ*D Ăě() ÈÙ ÎE, ?LA, ĎĜ@K" #Ä *ěL1Ì )( O#Ä ç" ĎĜÉ ĎĜ@K" z
?K®Ü Î," ĊÅ5ČD̽



 

_d 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H)L-Č, 

 
 

d̼ Îá, ðáÄ Ě#EČH") Ě)"èĀ" 
 

    d̼_̼ #H)L-Č,  

 

 

 

  



 

_e 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H)L-Č, 

Ķ̼Ķ̼j ̼)L-Č, PIR 

ĝD 2ĜáïÌ ") Îý*% z)L-Č, Ďě" K ®H( )L-Č, Ďě" (*þAE8 G(#āÍ," #Ä Jý Î," Ë)L0 Ďě" JÄ
ĝD ĝě#,#Čî (Là čLD"*ĜÉ 6Ĝ&D )( ") ĝÍý*% JċLs*H zèD*ć čK(#D Û"LD" ç" Ďě" ĝÜK*à ̽®Čý

 )L-Č,K ?#ÍĜÝě( Ë)L0 JÄ Jċ#s"®Ü Î@#% )( Active  High ĝD̽®î#Ä  2ĜáïÌ #Ä Jý #Č9D Ďě" JÄ
Îý*%z  ĝĈ5ČD '5, Ě")"( #Íě( Jě#ÉHigh ĝD̽(Lî 

č®î ?#9Ā č#Dç )( K G®î ÎěLĈÌ )LÍ-ěèċ"*Ì qě #Ä )L-Č, Ďě" Ě#Íě( Jě#Éz LED  )L-Č, )#Čý
ĝD ?#9Ā ")̽®Čý 

 

 
 Bþîd )L-Č, ͉PIR 

PIR *Ä ĚK) ĎĜÉ K ̷Î,") ÎE, *ěL1Ì̸ ËLě#ý̷ÈÙ ÎE, *ěL1Ì̸ č¿ Ě#H 

 

 

 

 

  

 ®ČEîLH ?*ÍČý *Ĝ÷ċ ĂAÍáD Ě#HLě)#Č, )( Îý*% 2ĜáïÌ ÎIÜ )L-Č, Ďě"
̽()"( (*Ä)#ý ((*Ì 2ĜáïÌ K ĝě#ČîK) 

ĝĈ5ČD '5, ÎěLĈÌ ç" ®9Ä Jý ®Ĝî#Ä JÍî"( JÜLÌz  č#Dç )( B1ÍD K*þĜD Jě#É
2ĜáïÌ zÎý*%  ?#ÍĜÝě( ĝĈ5ČD '5,Low ĝD ÎĀ#ě)( ")®Čý Jý  Ďě" Îě#8)

JD#ċ*Ä )( JÍþċ ĝ-ěLċèġ#% )#Ĝ-Ä  ÎĜEH"Î,"̽ 

 Ë)L0 JÄ )L-Č, Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

_f 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H)L-Č, 

ķ̼Ķ̼j ̼ )L-Č,DHT 

 G("Lċ#à Ě#H)L-Č,DHT ̸DHT11  KDHT22Gç"®ċ" ÎĜAÄ#ć ̷ Æ-% *Ä "LH ĝÅ-ċ ÎÄL4) Ě*Ĝs
 ®0)(ĝÍċ#, JÜ)( Æ-% *Ä "LH Ě#D( KĝÜK*à ̽®î#Ä ĝD ")"( ") Îě#Iċ)#Ā K ("*s  )L-Č, Ďě"

Ë)L0 JÄ Ċě*4 ç" K ?#ÍĜÝě( Íě( ĎĜÉ qěÎ," # K G") Ě"*Ä Jċ#áÄ#Íý ç" G(#āÍ," JÄ ç#Ĝċ Ěç"®ċ"
̽()"( (Là JÄ /L1áD 

 ËLě#ý )(ÎĜAÄ#ć Í," ?®D K( *H ç" G(#āDHT  ĎĜČÚEH KDS18B20  K ()"( (LÜKĝD *H č"LÌ
č¿ ç" qě#H Jě#É ÆĜÌ*Ì Îě#8) #Ä ") #HĚ)"ätě#Ü ̽(*ý 

 

 
 Bþîe )L-Č, ͉DHT 

DHT11 ĚK) *Ä ĎĜÉ K ̷Î,") ÎE, *ěL1Ì̸ ËLě#ý̷ÈÙ ÎE, *ěL1Ì̸ č¿ Ě#H 

 

 

 

 

  

č#þD )( ĝ5Ĝ&D ÎÄL4) K #D( ðě#É ÎIÜ )L-Č, Ďě" ç" ®Čċ#D ĂAÍáD Ě#H
Jċ#à)#ý zJċ#à zĝD G(#āÍ," ̽̽̽ K Jċ#áAs̽((*s 

¶ G") č#þD" G("Lċ#à Ďě" ç" )L-Č, qě 6ĈĀ č#DèEH Ë)L0 JÄ *Ä Ěç"®ċ"
̽()"( ") ËLě#ý ĚK) 

¶ Îá, Ë)L0 JÄ #H)L-Č, Ďě" Ě#Íě( Jě#É Ě)"èĀ"Pull Up ̽Î," G®î 

¶ ?Kë#D 7LČÌ JÄ JÜLÌ #ÄG") Ě#H Ě#H)L-Č, ç"®ċ"DHT ?#1Ì" č#Dç )( z
 ĊÄ#5Ì JÄ #EÍ%Jě#ÉĎĜÉ K ?Kë#D Ě#H̽®ĜČý Îć( (*Ä Ě#H 

 Ë)L0 JÄ )L-Č, Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

_g 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H)L-Č, 

j̼Ķ̼ĸ ̼ )L-Č,Ultrasonic 

(*þAE8 Ě#H)L-Č, Ultrasonic *Ä +#," ?#,)" Û"LD" ËL0"*Ā K Gç"®ċ"Ě*Ĝs č#Dç Îïsç#Ä Ďě" 
Û"LD" .É ç" ()Là*Ä JÄ C#-Ü" Î," ̽3#ÅÌ)" Ďě" ?Kë#D #Ä K*þĜD ç" Ċě*4 K( Jě#É ĝ@#ÍĜÝě( 
Echo K Trig ĝD®î#Ä ̽ ?®D K( *H #Ä ËLě#ýUltrasonic SRF04 K Ultrasonic SRF05 Ě)#sç#, 
()"( ̽

 

 
Bþî f ͉ )L-Č,Ultrasonic 

Ultrasonic SRF04 ĚK) *Ä L1Ì̸ ËLě#ýĎĜÉ K ̷Î,") ÎE, *ě̷ÈÙ ÎE, *ěL1Ì̸ č¿ Ě#H 

 

 

 

 

 

 

 

 

 

  

 )L-Č,Ultrasonic   (*Ä#ý F-Ü (LÜK ĎЛ9Ì K C#-Ü" JA0#Ā ĎЛ9Ì Ě"*Ä
G(*Í-sGëK*É )( Ě" ĎЛ9Ì ç" ®ČÌ)#Å8 )L-Č, Ďě" Ě#H(*Ä)#ý JAEÜ ç" ̽()"( #H

uČĜý)#É č(LÄ ĝ@#à K *É K čç#áD '5,̽#H 

¶ JÄ Ë)L0 EHč#Dè 6ĈĀ qě )L-Č, ç" Ďě" G("Lċ#à č#þD" G")Ěç"®ċ" *Ä ĚK) 
ËLě#ý ") ()"( ̽

¶ Jě#ÉĚ#H Ě#Íě( Ďě" K( )L-Č, 7Lċ ç" ĝ@#ÍĜÝě( Î,"̽ 

 Ë)L0 JÄ )L-Č, Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

`^ 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H)L-Č, 

h̼Ķ̼j̼Push Button   ( SW1,SW2) 

 ç" ËLě#ý )((®8 K(  Push Button ̸®ĜAý  ̷Ě)#ïĀĚ"*Ä )( Ě*Ĝs)#þÄ )#Č,Lě ĂAÍáD Ě#H G(#āÍ,"
 Ë)L0 JÄ Jý G®îPull Up č¿ ĝÜK*à zč®î G(*ïĀ Ë)L0 )( K ®ČÍ-H ĝĈ5ČD '5, #ě *ā0 #H

Low  ̽®î ®H"Là 

Jě#É ®ĜAý Ě#HSW1 ĎĜÉ Ë)L0 JÄG®î JÍĀ*s *÷ċ )( ĝÜ)#à ®ĜAý 7Lċ *H G(#āÍ," Ě"*Ä )®H 
̽Î," 

 

 
 Bþîg ͉Push Button 

 ®ĜAýĚK) *Ä ÎE, *ěL1Ì̸ ËLě#ý  K ̷Î,") ĝě#Eċč¿ ç" ĝ9ć"K ̷ÈÙ ÎE, *ěL1Ì̸  

 

 

 

 

 

 

 

 

 

  

G(#āÍ," *É ç"Ě(K)K Ďě*ÌĝD qĜċK*Íþ@" Ě#Ĝċ( Ě#H JÄ č"LÌPush Button  #H
 #HLČD )( ĝě#ÝÄ#Ü JČěès Ã#áÍċ" )LÍ,( ?#,)" JÄ ç#Ĝċ Jý GëK*É *H )( ̽(*ý G)#î"

Fě)"( J,K*É qě č#ě#É K 7K*î K Ě)#ïĀ Ě#H®ĜAý z̽Î,#H Ã#áÍċ" Ďě*ÍIÄ ç" 

JÄ ÎA8 Îě(K®&D )( Jě#ÉĚ#H z*@*ÍČýK*þĜD ĝÜK*à #H®ĜAý JÄ Jě#ÉĚ#H ?#ě*, 
K*þĜD B1ÍD G®î K )( G(#āÍ," ç" #H®ĜAý Ďě" JÍþċ ®ě#Ä õ#&@ (Lî̽ 

 Ë)L0 JÄ )L-Č, Ďě"On Board ̽Î," JÍĀ*s )"*ć ËLě#ý ĚK) *Ä 



 

`_ 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H)L-Č, 

i̼ Ķ̼j̼)L-Č, LDR 

LDR qě )L-Č, 2ĜáïÌ č"èĜD )Lċ 6Ĝ&D Î," K )( :ć"K qě ÎDK#ĈD +#-% JÄ )Lċ ĝD®î#Ä 
Jý #Ä )"*ć ĎÍĀ*s )( qě FĜ-ĈÌ zĝÍDK#ĈD #HK*þĜD ĝD®Čċ"LÌ ç" Ċě*4 qě Jě#É rL@#ċ¿ z(Là )"®ĈD 
ë#Í@K *ĜûÍD K )( JÝĜÍċ )Lċ 6Ĝ&D ") Gç"®ċ"Ě*Ĝs ®ČČý ̽

 

 
Bþî _^ ͉)L-Č, LDR 

LDR  *ÄĚK)  ËLě#ý K ̷Î,") ÎE, *ěL1Ì̸ĝě#Eċ ĝ9ć"K  ç"č¿ ̷ÈÙ ÎE, *ěL1Ì̸ 

 

 

 

 

 

 

 

 

 

 

  

ĝD G(#āÍ," 6Ĝ&D )Lċ č"èĜD ðě#É )L÷ČD JÄ )L-Č, Ďě" K (Lî (*Ä)#ý
G(*Í-s"Ě GëK*É )(#HĚ #ČîK)ĝě ÷ČÌ K ®ČEîLHĜF #ČîK)ĝě #Eċě*tï#H ()"(.̽ 

 ĝÜK*àADC Jě#É JÄ )L-Č, ĚO#Ä Ě#HLDR  G(#āÍ," Ë)L0 )( K Î," B1ÍD
̽()"( (LÜK 6Ĝ&D )Lċ #Ä #Íě( *ЛûÌ č#þD" č#DèEH 

 

 Ë)L0 JÄ )L-Č, Ďě"On Board ̽Î," JÍĀ*s )"*ć ËLě#ý ĚK) *Ä 



 

`` 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H)L-Č, 

j̼Ķ̼j ̼)L-Č, IR Receiver 

IR Receiver ěq )(ěÎĀ#  G®ČČý?#ČtĜ,Ě#H ?*ÍČý 6,LÌ Jý Î," èD*ć čK(#D#HĚ èD*ć čK(#D            
?*ÍČý ®Čċ#D̸̷čLěèěLAÌ Ě#H D :4#,ĝ(Lî ̽

ÜK*àĝ "ěĎ ( Ë)L0 JÄ )L-Č,ěÝĜ?#Í Î," G") Ě"*Ä K ç" G(#āÍ," JÄ ç#Ĝċ #HK*þĜD #Ä Ěç"®ċ"
Îî"( ®H"Là ") (Là /#à Jċ#áÄ#Íý ̽

 

 
Bþî __ ͉ )L-Č,IR Receiver 

IR Receiver ĚK) *Ä ěL1Ì̸ ËLě#ý K ̷Î,") ÎE, *ĎĜÉ Ě#Hč¿ ̷ÈÙ ÎE, *ěL1Ì̸ 

 

 

 

 

 

 

 

 

 

 

 

  

IÝÌ ?*ÍČýĜË"è EH )K( G") ç"ĜJï ěþĝ Ã"äÜ ç"*ÌěĎ ðáÄ#HĚ GëK*É#HĚ 
"ěÎċ*ÍČ î"Ĝ# G(LÄ )L-Č, K#HĚ )(ěÎĀ# ,Ĝ?#Čt ®ć ç" èD*ć čK(#DěEĝ*ÌěĎ 

(*Ä)#ý*É K*ÌěĎ íK)#HĚ  )K( G") ç" ?*ÍČý®ČÍ-H ̽"*ÄĚ GëK*É#HĚ ċĜç# JÄ ®ČD
"ěĎ Eċ )L-Č,ĝč"LÌ (K®&DěÍĝ ̽ÎĀ*s *÷ċ )( Čý?*Í #Ä)zË IÝÌĜË"è ÌL0ĝ 

L1Ìě*Ěz LIÌěJ G(*É K#HĚ EîLHČJîLs #IČÌ ®"Ě (*Ä)#ý ç"#HĚ "ěĎ  )L-Č,
̽®ČÍ-H 

 Ë)L0 JÄ )L-Č, Ďě"On Board ̽Î," JÍĀ*s )"*ć ËLě#ý ĚK) *Ä 



 

`a 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H)L-Č, 

ĺ̼ Ķ̼j ̼?Kë#D RFID 

ÎĜý RC522 Ě")"( K( uÌ RFID K ĝþě ç" ÿK*9DĎě*Ì ?Kë#DĚ#H č®ċ"Là K ĎÍîLċ Ë)#ýĚ#H 
RFID #Ä .ċ#ý*Ā MHzĶĸ|ij ĝD®î#Ä Jý )( Ě#HLě)#Č, ĂAÍáD Îċ*ÍČě" #Ĝî" K Ěç#,®ČEîLH 
JÄ GìěK ?*ÍČý ((*Ì K Îě*ě®D ĝě")"(z#H )#Ĝ-Ä (*Ä)#ý*É Î," ̽BþÌK*É ĝ4#ÅÌ)" Ďě" ?Kë#D SPI 
ĝD®î#Ä Jý )( :ć"K qě BþÌK*É ?#ĈÍċ" G("( ?#ÍĜÝě( Î," ̽

 

     
Bþî _` ͉?Kë#D Ë)#ý  č"LàRFID 

RFID ĚK) *Ä Î,") ÎE, *ěL1Ì̸ ËLě#ý K ̷ĎĜÉ Ě#Hč¿ ̷ÈÙ ÎE, *ěL1Ì̸ 

 

 

 

 

 

 

  

 Ě#H(*Ä)#ýRFID GëK*É )( (Là G#tě#Ü í*Í-s  ?#% )( Î8*, JÄ Ě#H
 K Ã#Ĝú K )Ló% z)K*D K )LÅ8 ?*ÍČý JÄ ç#Ĝċ Jý #Ýý *H ̽®ČÍ-H Ěç#,®ČEîLH

uÌ z®î#Ä ĝÄ#ě() ĎĜČÚEH K ĝ,*Í,( ?*ÍČý  Ě#HRFID   Ďě*ÍIÄ ç" ĝþě
JČěès̽®ČÍ-H #H 

 Ë)L0 JÄ )L-Č, Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

`b 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H)L-Č, 

Ļ̼ Ķ̼j ̼)L-Č, MQ 

 G("Lċ#à Ě#H)L-Č,MQ G®î ĝ%"*4 "LH )( ĂAÍáD Ě#Hç#s Î÷Aú č"èĜD 2ĜáïÌ Ě"*Ä ̽®ċ"
 G("Lċ#à Ě#H)L-Č, ĝD#EÌMQ ĝD ®Čċ"LÌ K ®ċLî B1ÍD ËLě#ý JÄ)L-Č, ®ý  ®ě#Ä Æ-% *Ä
 ()"( ðÝČ, JÄ ç#Ĝċ Jý Ěç#s((*s Ã#áÍċ" ̽

)( ËLě#ý ÎĜAÄ#ć G(#āÍ," ç" ĝD#EÌ ?®D Ě#HMQ  Bþî )( JýĶh G®î G("( č#ïċz®ċ" (LÜK ()"( ̽
 ĝÜK*à Ďě" Ë)L0 K( JÄ #H)L-Č,¿ĝD ?#ÍĜÝě( K rL@#ċ Jý ®î#Ä)( Îě(K®&D ÎA8 JÄ Jě#É#H 

Ā Jě#É 6Ĉ¿ rL@#ċK*þĜD JÄ ̽Î," G®î B1ÍD 

 

 

 
Bþî _a ͉ )L-Č,MQ135 

MQ135 ĚK) *Ä ěL1Ì̸ ËLě#ý *O#Ä K ̷ĎĜÉ Ě#Hč¿  *ěL1Ì̸ĎМ#É̷ 
 

 



 

`c 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H)L-Č, 

 
Bþî _b ͉G("Lċ#à H)L-Č, Ě#MQ ÄJ G"*EH #Hç#sĚ ()LD ðÝČ, 

 

 

 

 

 

 

 

 

Ě#H)L-Č, MQ 11áÌ Bþî JÄĝ )( áïÌĜ2 #Hç#s 7"Lċ"Ě  )( (LÜLD6Ĝ&D 
®ċ)"( (*Ä)#ý ̽-s(*Ä)#ý í*Í" 7LČÌ í*Í-s Î9,K JÄ #HěĎ  )L-Č, JċLs
̽Î,#H  #H)L-Č, Ďě" ç")( #Éěð ýĜāĜÎ "LHĚ *IîĚ zýĜÎ#HĚ áïÌĜ2 

Bþ@" ÿ*1Dz #Éěð "*îě6 ,#Ì K č(#9DĜË#- ÎàL, #Ä 6ÅÌ*D#HĚ -ĀĜAĝ 
Dĝč"LÌ (*ý G(#āÍ,"̽ 

¶ JÄ Ë)L0 EHč#Dè 6ĈĀ qě )L-Č, ç" Ďě" G("Lċ#à č#þD" G")Ěç"®ċ" *Ä ĚK) 
ËLě#ý ") ()"( ̽

¶ ÎĜý JÄ )L-Č, ?#1Ì" ç" BÅć Jý ®Ĝî#Ä JÍî"( JÜLÌ  ç" G(#āÍ," #Ä #EÍ%
̸ (Lî Ã#áÍċ" K*þĜD ĝĈ5ČD ë#Í@K '5, ĝěLïý ¶ĜġL,Va̾a  Ě"*ÄESP32 

K  STM32   KVc ̷̽LČěK()¿ Ě"*Ä 

 Ë)L0 JÄ )L-Č, Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

`d 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H*tAE8 

 

 

d̼ Îá, ðáÄ Ě#EČH"))"èĀ"Ě 
 

    d̼`̼ #H*tAE8 

 

  



 

`e 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H*tAE8 

Ķ̼ķ̼j ̼ Relay 

Relay#H Ě"*Ä ?#9Ā #ě ?#9Ā*Ĝú č(*ý G#tÍ,(#H K ĝě#H*tAE8 Jý JÄ ĚK) ËLě#ý Æ1ċ ®ČÍ-Ĝċ 
()LD G(#āÍ," )"*ć ĝD(*Ĝs̽ 

Relay G(#āÍ," G®î )( ËLě#ý ç" 7Lċ V DCi Î," K #Ì A Ķĵ )( ë#Í@K ķķĵ ÃK#ČÍD BE&Ì 
č#ě*ÜĝH( ()"( ̽FĜ,ÞĜÉ Relay #Ä G(#āÍ," ç" qě )LÍ-ěèċ"*Ì K *AÉLýLÍÉ" ç" K*þĜD J@Kèě" G®î 

K JċLs*H G#ÅÍî" )( Relay ĝÅĜ,¿ JÄ K*þĜD ĝEċ®ċ#,) ̽qě (Lě( (*sç*H Ě"*Ä )#ID ë#Í@K ĝÍïs*Ä 
FĜ,¶ĜÉ K ĎĜČÚEH qě (Lě( Ě)Lċ Ě"*Ä Ěç#,)#þî¿ ?#9Ā č(LÄ )( )"®D )"*ć ()"( ̽Jě#É )LÍ,( 

Relay JÄ Ë)L0 Active High ĝD®î#Ä JÄ Ďě" ĝČ9D Jý #Ä ĎÍĀ*s '5, ĝ@#ÍĜÝě( ĝĈ5ČD High 
?#9Ā ĝD(Lî ̽

 

     
 Bþî_c ͉Relay 

Relay ĚK) *Ä E, *ěL1Ì̸ ËLě#ý K ̷Î,") Î ç" ĝě#Eċč¿ ̷ÈÙ ÎE, *ěL1Ì̸ 
 

 

 

 

 

 

  

GëK*É *H )(Ě" JÄ ç#Ĝċ Jý   zFĜî#Ä JÍî"( ĝÜ)#à Ë"èĜIÝÌ )( ĝċç ®ĜAý K ?*ÍČý
RelayÃ#áÍċ" Ďě*ÍIÄ ç" #HGëK*É ̽®ČÍ-H #H zĝě#ČîK) ?*ÍČý čLÚEH Ě#H

ÈEÉ č(*ý íLD#à K ĎîK)JěLIÌ K #H #IČÌ zĝć*Ä Bě#,K ĝD#EÌ ?*ÍČý K #H
ĝD Jý ®ČÍ-H ĝě#HLě)#Č, ç" ĝïáÄ ç" č"LÌRelayG*IÄ #H®î ®ČD̽ 

 Ë)L0 JÄ *tAE8 Ďě"On Board ̽Î," JÍĀ*s )"*ć ËLě#ý ĚK) *Ä 



 

`f 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H*tAE8 

ķ̼ķ̼j ̼Buzzer 

Buzzer qě J95ć qÙLý ĝþĜċK*Íþ@" Î," Jý Ěë*ċ" ĝþě*Íþ@" ") JÄ "®0 Bě®ÅÌ ĝD®Čý ̽Buzzer 
G(#āÍ," G®î )( ËLě#ý ç" 7Lċ Active K Vi ĝD®î#Ä K #Ä *ЛûÌ '5, zĝĈ5ČD Jě#É 3LÄ*D JÄ 

High ?#9Ā ĝD(Lî ̽ç" Buzzer Ě"*Ä čP8" Ě#H)"®ïH ĂAÍáD )( Ě#HLě)#Č, Ěç#,®ČEîLH 
G(#āÍ," ĝD̼(Lî ̽

 

 
 Bþî_d ͉Buzzer 

Buzzer  ĚK) *Ä ÎE, *ěL1Ì̸ ËLě#ý  K K ̷Î,")Jě#Éč¿ Ě#H  *ěL1Ì̸ÈÙ ÎE, ̷

 

 

 

 

 

 

 

 

 

 

  

Ďě" J95ć zG(#, ®ĜāD K qÙLý Ě#H(*Ä)#ý ĝāAÍáD ()"( K #Ä (#Ýě" ËL0 JÄ 
č"LČ8 qě )"®ïH G®ČH( ĝD®ċ"LÌ )( (*Ä)#ýĚ#H +#-% ®Čċ#D *ЛûÌ ÎĜ9òK 
č")#EĜÄ )( GëK*ÉĚ#H ðáÄ ÎDP, ()LD G(#āÍ," )"*ć (*Ĝs̽ 

 z)LÍ,( ÎĀ#ě)( Ěç#,)#þî¿ ĎĜČÚEH K )LÍ-ěèċ"*Ì ç" ĝĀ*1D č#ě*Ü ?*ÍČý Ě"*Ä
 )"®D )( Ě)Lċ (Lě( qě ç"Buzzer ̽Î," G®î G(#āÍ," 

 

 Ë)L0 JÄ *tAE8 Ďě"On Board ̽Î," JÍĀ*s )"*ć ËLě#ý ĚK) *Ä 



 

`g 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H*tAE8 

ĸ̼ ķ̼j ̼WS2813 LED 

Ã"äÜ K Ďě*Ì®ě®Ü ç" ĝþě #Ä ðáÄ Ďě" )( Ďě*ÌLEDĚ#H  (LÜLD¿ĝD #Čî̽FěLî LEDĚ#H 
 )( G®î G(#āÍ,"ËLě#ý  ç" ðĜÄ ðě#Eċ ÎĜAÄ#ćĶj )"( ") uċ) čLĜAĜD®ċ  č(*ý Ě*, č#þD" K

ÞĜþÉ #H®0 LED  Ěç"(*É)Lċ Ě"*Ü" K #Ä 6ĈĀ ") Ã"äÜ Ě#Hç" G(#āÍ,"  *@*ÍČýK*þĜD Jě#É qě
ĝD FH"*Ā ̽®ČČý 

 J,WS2813 LED  )(ËLě#ý  .ě®ċ" #Ä Jý G®îĵ  zĶ  Kķ  )LÍ,( ÎĀ#ě)( ÎĜAÄ#ć ĝ-ěLċ®ý )(
̽®ċ)"( 

 

   
 Bþî_e ͉WS2813 LED 

WS2813 LED  ĚK) *Ä 1Ì̸ ËLě#ý*ěL ÎE, Î,") ̷K K Jě#ÉĚ#H č¿ ̸*ěL1Ì ÈÙ ÎE, ̷
 

 

 

 

 

 

 

  

"èĀ"ěð EH"ĜÎ ç"(*É )LċĚ G®î Ò8#Ä Jý (ě(L#HĚ )LċĚ äÉ JD#ċ*Äě*  #Ä
ç Î8*,ě(# ÄLÅ&DĜÎ GëK*É )( ") (Là#HĚ ®ČEîLH "èĀ"ěð ̽®ČH( ç"(*É)LċĚ 

K) *Ä #IČÌ JċĚ D Jý JÚċ¿ĝÄĜČĜ® Ð#ÌĜ* Dĝz()"äs tċLtÙ )( JþAÄĝ ,#-%"ĝ  Jý
D !#Ĉ@" #Eî JÄĝ(Lî ċĜè ̽Î," *ÐLD 

#Ä ý*ÌĜÆ ČÚEH K )Lċ Ë®î K :Ä#ČDĜĎ uċ)#HĚ ËK#āÍD Dĝċ"LÌĜ® )Lċ ?®DĚ 
" ") (Là (*Ā JÄ *1&ČDě(#Ý ČýĜ®̽ 

 Ë)L0 JÄ *tAE8 Ďě"On Board ̽Î," JÍĀ*s )"*ć ËLě#ý ĚK) *Ä 



 

a^ 

ËLě#ý ç" G(#āÍ," Ě#EČH") #H*tAE8 

h̼ķ̼j ̼OLED 

#Eċ ?Kë#Dě*tï OLED Ě")"( 4#ÅÌ)" BþÌK*Éĝ I2C  ĎîL@Kç) KĶķĻ ̹ jh -Ä ÿ*1D #ÄĜ)# #ÉМĎ 
 Jý Î,"  qEý #Ä)LĖ")( SSD1306z ĝě#ċ"LÌ ðĖ#Eċ 7"Lċ" ?#<î" K *ĖK#1Ì ") JÄ Ë)L0 >Ì uċ) 
ÎIÜ Jġ")" Ë#8P4" JÄ Ë)L0 ĝ<ėĀ"*s K ĝČÍD ()"(̽ 

 

 

 

 Bþî_f ͉OLED 
OLED ĚK) *Ä E, *ěL1Ì̸ ËLě#ýÎ Î,") ̷K K ĎĜÉĚ#H č¿ ̸*ěL1Ì ÈÙ ÎE, ̷

 

 

 
͉?Kë#D Ďě" Ě#H(*Ä)#ý 

¶ ÎÝs#HĚ îLÉĜċ®ĝ 
¶ G#tÍ,(#HĚ ċ#DĜ)LÍěuČ 
¶ Ë"èėIÝÌ Gç"®ċ"Ě*ės 
¶ K *H GëK*ÉĚ" Jý ç#Ĝċ JÄ ðě#Eċ Ë#8P4" ()"( ̽

 Ë)L0 JÄ )L-Č, Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

a_ 

ËLě#ý ç" G(#āÍ," Ě#EČH") )"®D JěäûÌ 

 

 

d̼ Îá, ðáÄ Ě#EČH") Ě)"èĀ" 
 

    d̼a̼ )"®D JěäûÌ 

 

 

  



 

a` 

ËLě#ý ç" G(#āÍ," Ě#EČH") )"®D JěäûÌ 

Ķ̼ĸ̼ j ̼ ?Kë#D LM2596 

 G®ČH#ý qě ?Kë#D Ďě"DC  JÄDC  uČĜÚĜġL, )LÌOLs) ç" G(#āÍ," #ÄLM2596   JāĜöK Jý Î,"
 ?Kë#D ç#Ĝċ ()LD ë#Í@K JÄ Ě(K)K  ë#Í@K Bě®ÅÌSIM800L  ĝÜK*à ë#Í@K FĜ÷ČÌ ̽()"( G®I8 *Ä ")

ĝÍ@LD ¶ĜÉ č®ċ#à*Ù ç" G(#āÍ," #Ä ?Kë#DĝD C#Ýċ" č*Ì ®Ĝ@LÌ Îý*î G®î JĜ0LÌ ë#Í@K K (Lî
 ?Kë#D G®ČČýSIM800Lz  V DCĺ̾ĸ ĝD̽®î#Ä 

 

  
 Bþî_g ?Kë#D ͉LM2596 

LM2596   ĚK) *Ä ÎE, *ěL1Ì̸ ËLě#ý Î,") ̷K K ĎĜÉĚ#H č¿ ̸*ěL1Ì ÈÙ ÎE, ̷
 

 

 

 

 

 

 

 

 

 

ĝD G(#āÍ," ĂAÍáD Ěë#Í@K $L5, Bě®ÅÌ Ě"*Ä #H)LÌOLs) č#ĜD Ďě" )( ̽®ċLî
 *ÍïĜÄ ĝÜK*à č#ě*Ü K *ÌO#Ä č#D®ċ") *4#à JÄ uČĜÚМL, Ě#H)LÌOLs)

ÿ*% ĝs®ĜÚĜÉ #H)LÌOLs) Ďě" BþïD #D" ®ċ)"( ĎÍās Ě"*Ä Ě(#ěç Ě#H
G")č¿ Ěç"®ċ" G®ČH#ý ?Kë#D  ̽Î," #HDC  JÄDCG") zOLs) Ěç"®ċ"L, )LÌ uČĜÚМ

LM2596  qĜċK*Íþ@" ðċ"( JÄ ç#Ĝċ čK®Ä K G(#, Ě*D" JÄ Bě®ÅÌ #D Ě"*Ä ")
JāĜöK ?Kë#D Ďě" ËLě#ý )( ̽Î," G(*ý ç#Ĝċ ()LD č#ě*Ü K ë#Í@K ĎĜD#Ì Ě

?Kë#D ĝ4#ÅÌ)" Ě#HSIM800L & SIM7000G  ")̽Îî"( ®H"Là 

 Ë)L0 JÄ ?Kë#D Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

aa 

ËLě#ý ç" G(#āÍ," Ě#EČH") ?Kë#Dĝ4#ÅÌ)" Ě#H 

 

 

 

d̼ Îá, ðáÄ Ě#EČH")Ě)"èĀ" 

 

    d̼b̼ ?Kë#Dĝ4#ÅÌ)" Ě#H 

  
  



 

ab 

ËLě#ý ç" G(#āÍ," Ě#EČH") ?Kë#Dĝ4#ÅÌ)" Ě#H 

Ķ̼h̼j ̼C"*s#ě( ĝ4#ÅÌ)" 
 

 
Bþî `^ ͉(ěC"*s# AÄ#ćĜÎ#HĚ 4#ÅÌ)"ĝ #ýěËL 

  



 

ac 

ËLě#ý ç" G(#āÍ," Ě#EČH") ?Kë#Dĝ4#ÅÌ)" Ě#H 

ķ̼h̼j ̼?Kë#D ĝ4#ÅÌ)" LoRa 

LoRa ÃLÅ&D ç" ĝþěBþÌK*É Ďě*Ì(*Ä)#ý*É K Ďě*Ìĝ4#ÅÌ)" Ě#H LPWAN *Ä GKP8 Jý Î," ®ČAÄ(*Ä               
)#Ĝ-Ä č"LÌ ÿ*1D Ě")"( ̷*ÍDLAĜý Ďě®ČÙ #Ì̸ Fý ĝD̽®î#Ä 

Kë#D? Jġ")"  )( G®î ËLě#ýLoRa Ra02 Ě")"( Jý Î," .ċ#ý*Ā MHzhĸĸ  G(LÄ#Ä K ç" G(#āÍ," 
 BþÌK*ÉSPI 3#ÅÌ)" )( K*þĜD #Ä ̽Î," 

 

 
 Bþî`_ ͉ ĝ4#ÅÌ)" ?Kë#DLoRa Ra-02 

LoRa Ra-02 ĚK) *Ä ÎE, *ěL1Ì̸ ËLě#ý Î,") ̷K K ĎĜÉĚ#H č¿ ̸*ěL1Ì ÈÙ ÎE, ̷
 

 

 

 

 

 

 

 

  

:EÜ Ë#8P4" ?#ĈÍċ" ĝ4#ÅÌ)" *Í-Ä qě ®ČDç#Ĝċ #H)LÍ,( ÎĀ#ě)( K G®î Ě)K¿
 3#ÅÌ)" Ďě" K Î,"ĝDĝÄ ®ċ"LÌ Î8*, Fý z®ČAÄ(*Ä #ě G#ÌLý(*Ä zFĜ, #Ä #ě FĜ,
̽®î#Ä Î8*, *É #ě 

 K ®ČÍ-H ÎěL@K" )( O#Ä ¥(*Ä K Ěë*ċ" ÿ*1D č(LÄ ĎМ#É z#Eî GëK*É )( *s"
 ĝ4#ÅÌ)" ?Kë#D zÎ," Fý Ë#8P4" ?#ĈÍċ" FÝ% ĎĜČÚEHLoRa RA-02 

Æ,#ČDJČěès Ďě*ÌĎĜDç ðě#É ̽(LÄ ®H"Là #H÷ċ zĝ8")ç Ě#H9òK *Ä Ë)# ÎĜ
G#tÍ,(JîLs ̽̽̽K #H̽®ČÍ-H ?Kë#D Ďě" Ě#H(*Ä)#ý ç" Ě" 

Jě#É Îě(K®&D ÎA8 JÄ ?Kë#D Ďě"ĝEċ +*Í,( )( LČěK()¿ (*Ä )( z#H̽®î#Ä 

 Ë)L0 JÄ ?Kë#D Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

ad 

ËLě#ý ç" G(#āÍ," Ě#EČH") ?Kë#Dĝ4#ÅÌ)" Ě#H 

ĸ̼ h̼j ̼?Kë#D ĝ4#ÅÌ)" SIM800L 

SIM800L  qě 3#ÅÌ)" Ě"*Ä Ě(*Ä)#ý ?Kë#DGSM/GPRS Jý Î,"  *H ç"h  ()"®ċ#Í," ĝ-ċ#ý*Ā ®ċ#Ä
 JþÅî )(2G ĝD ĝċ#ÅĜÍïÉJÍÅ@" K ®Čý ?#9Ā Ě"*Ä̽()"( Ě(#ěç Îć( JÄ ç#Ĝċ Ěç#, 

ĝÌ#ĜAE8 ë#Í@K  G®ċç#, 6,LÌ G®î (#IČïĜÉVĸ|ĺ̼h|ķ #Ì ç#Ĝċ ()LD č#ě*Ü K Aķ J÷&@ Ě"Î," ̽
Ďě" č(*ý FH"*Ā *Ü K ë#Í@Kč#ě ?Kë#D G®I8 *Ä  LM2596 ̸ G®ČH#ýDC  JÄ DC ̷?Kë#D Ďě" K Î,"z 

ç" ") (Là Ě(K)K ë#Í@K JÄ Jý )LÍÉ"(¿ qě  B1ÍD (*Ä Ě)LÍÉ"(¿ Ě(K)K ðĜĀÎ,"z ĝD ĎĜD#Ì̽®Čý 

 

 
Bþî `` ?Kë#D ͉SIM800L 

SIM800L ĚK) *Ä E, *ěL1Ì̸ ËLě#ýÎ Î,") ̷K ĎĜÉĚ#H č¿ ̸*ěL1Ì ÈÙ ÎE, ̷
 

 

 

 

 

 

 

  

*,"*, ðîLÉĚ JþÅî#HĚ #ÄLDěB BþÌK*É G®î Ò8#Ä#HĚ 4#ÅÌ)"ĝ "ěĎ  *Í-Ä
èsěJČ Å,#ČDĝ "*ÄĚ IÝÌ Ë#8P4" ?#ĈÍċ"ĜË"è  p*&ÍD®ċLî ̽ 3#ÅÌ)" Ě)"*ć*Ä )(

4#Ĉċĝ ,*Í,( Jýĝ " JÄěÎċ*ÍČ äÉ č#þD"ě* ċĜÎ-z ®ÅÌěB JÄ Ě"*Ä Î0*Ā qě 
?Kë#D#HĚ 4#ÅÌ)"ĝ Ì"*Ä#áDĝ Î," G®î ̽SIM800L ÍïÉ #ÄĜċ#Åĝ  CK( B-ċ ç"
JþÅî G"*EH ĎāAÌ Å,#ČD Ã#áÍċ"ĝ "*ÄĚ )( K ?#,)"ěÎĀ# G("( ̽Î," 

¶  G®ČH#ý ?Kë#D ĝÜK*à ë#Í@K č(LÄ FĜ÷ČÌ ç" (*Ä JÄ ?Kë#D ?#1Ì" ç" BÅć
̽®ěLî ĎĢE5D 

¶  ?#ě*, 3#ÅÌ)" Ë)L0 JÄ ?Kë#D Ďě" 3#ÅÌ)"UART  Ë)L0 JÄ K Î,"
ðĜÉ Î@#% )( ñ*ĀAuto Baud Rate ̽Î," 

¶ ĝěLïý ¶ĜġL, ç" G(#āÍ," #Ä (*Ä JÄ )L-Č, ?#1Ì" ç" BÅćz  ë#Í@K '5,
̸ (Lî Ã#áÍċ" K*þĜD ĝĈ5ČDVa̾a  Ě"*ÄESP32 K STM32  KVc  Ě"*Ä

̷̽LČěK()¿ 

 Ë)L0 JÄ ?Kë#D Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

ae 

ËLě#ý ç" G(#āÍ," Ě#EČH") ?Kë#Dĝ4#ÅÌ)" Ě#H 

h̼h̼j ̼?Kë#D ĝ4#ÅÌ)" SIM7000G 

" )(ě#ÝČ  #Äěþĝ ®Ü ç"ě*Ì®ěĎ ?Kë#D#HĚ 4#ÅÌ)"ĝ  Îý*îSIMCOM Í-H K*ÄK)ĜF̽ )( DĜč#  Þċ)
,KĜ: BþÌK*É#HĚ 4#ÅÌ)"ĝ ĝċ#ÅĜÍïÉ " 6,LÌ G®îěĎ ?Kë#Dz  BþÌK*É K(LTE CAT-M K NB - 

IOT ÄĜð  JEH ç"JÍĀ*s )"*ć JÜLÌ ()LD®ċ" ̽"ěĎ -ċ#ý*Ā ®ċ#Ä )( K( *H Jý BþÌK*É K(ĝ LTE  ?#9Ā
Dĝ®ċLî  K( ç"ÎěèD ®ČAÄ(*Ä ̽®ČÍ-H )"(Là*Ä č(LÄ ÿ*1D Fý K 

 )(G")ç"®ċ"Ě "ěĎ ċ ?Kë#DĜç#Ě D#Ì )"®D JÄĜĎ  Jċ#s"®Ü ë#Í@K ®Čċ#EH #D" Î-ĜċSIM800L č#ČÚEH 
G") č#þD"ç"®ċ"Ě  ?Kë#D #ÄLM2596 *Ì#Ä K ĚVĺ̾ĸ ()"( (LÜK ̽3#ÅÌ)" D #ÄĜK*þ  Ë)L0 JÄUART 

K AT command  K Î,"Baud Rate Ì#DLÌ" Ë)L0 JÄĜq ÷ČÌĜF Dĝ(Lî ̽ Ďě"?Kë#D  JÄ èIÝD
Ĉ5ČD '5, ?®ÅDĝ Aà"(Î," ĝ Ā#ý #IČÌ KĜÎ- L, ç" G(#āÍ," #Äě¶#HĚ Ä#áÍċ"ĝ Ĉ5ČD '5,ĝ 

*, 3#ÅÌ)"ě?# Čý Ã#áÍċ" ")Ĝ®̽ 

 

 

 
Bþî `a ?Kë#D ͉SIM7000G 

SIM7000G ĚK) *Ä Lě#ý Ë *ěL1Ì̸O#Ä K ̷ĎĜÉ Ě#Hč¿  *ěL1Ì̸ĎМ#É̷ 
 

  



 

af 

ËLě#ý ç" G(#āÍ," Ě#EČH") ?Kë#Dĝ4#ÅÌ)" Ě#H 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ÎĜ0L1à J, zG(*Í-s ðîLÉ K ĎМ#É )#Ĝ-Ä Ěë*ċ" ÿ*1D z(#ěç ®ċ#Ä Ě#ČIÉ
 BþÌK*É K( ç)#ÄLTE-CAT M  KNB-IOT  ?Kë#D ̽®ČÍ-HSIM7000G  #Ä  ĝċ#ÅĜÍïÉ

  ç" ĝċ#ÅĜÍïÉ )#Čý )( BþÌK*É K( Ďě" ç"GSM/GPRS  KGPS    Æ,#ČD #IČÌ Jċ
GëK*ÉÎÝs Ě"*Ä JþAÄ zÎ," )K( G") K p*&ÍD Ě#H"*EH Ě#HÎĜ9ćLD K G ĝÄ#ě

̽Î," G®î Bě®ÅÌ Æ,#ČD ĝA% G") JÄ èĜċ 

¶  JÄ ̽Î," G(#āÍ," BÄ#ć èĜċ *@*ÍČýK*þĜD ç" BĈÍ-D Ë)L0 JÄ ?Kë#D Ďě"
 Ë)LÉ ç" G(#āÍ," #Ä ") ?Kë#D Î-ĜĀ#ý )L÷ČD Ďě"micro-USB JD#ċ*Ä Ě"*Ä 

 Ë")LÍ,( K ĝ-ěLċAT command È@ JÄ Ďě" )(̸ ®ĜČý B1ÍD (Là Ç#Ì
 Ċě*4 ç" ?Kë#D JěäûÌ Î@#%USB ĝD ĎĜD#Ì̷̽(Lî 

¶  ç" G(#āÍ," #Ä #EÍ% (*Ä JÄ ?Kë#D ?#1Ì" ç" BÅć Jý ®Ĝî#Ä JÍî"( JÜLÌ
̸ (Lî Ã#áÍċ" K*þĜD ĝĈ5ČD ë#Í@K '5, ĝěLïý ¶ĜġL,Va|a  Ě"*Ä

ESP32 K STM32   KVc ̷̽LČěK()¿ Ě"*Ä 

 Ë)L0 JÄ ?Kë#D Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

ag 

ç" G(#āÍ," Ě#EČH") ËLě#ý J9,LÌ Ě#H(*Ä 

 

 

d̼ Îá, ðáÄ Ě#EČH") Ě)"èĀ" 
 

    d̼c̼ J9,LÌ Ě#H(*Ä 

 

 

 

 

  



 

b^ 

ç" G(#āÍ," Ě#EČH") ËLě#ý J9,LÌ Ě#H(*Ä 

Ķ̼i̼j ̼(*Ä J9,LÌ Arduino Uno 

¿K()ěLČ Uno ěq D J9,LÌ (*ÄĜ@*ÍČýK*þĚ* ç#Ä :ÅČD Jý Î,"  ÎA8 JÄs*Í-ĝs( G(#āÍ,"z  (LÜK
ç#Ä :Ä#ČD *Ä)#ý J9D#Ü KĚ :Ĝ,K  JÄěþĝ @K" ç"ĜĎ èsČěJ#HĚ Î,K( č")"( #Ĝî" Îċ*ÍČě""*ÄĚ  J9,LÌ
IÌ KĜJ JċLEċ ¿#DçěH#tïĝ GëK*É#HĚ "ěÎċ*ÍČ î"Ĝ# ®ÅÌěB G®î ̽Î," 

 

 

 
 Bþî`b ͉Arduino Uno 

Arduino Uno ĚK) *Ä ËLě#ý  *ěL1Ì̸O#Ä K ̷ĎĜÉč¿ Ě#H  *ěL1Ì̸ĎМ#É ̷

 

  



 

b_ 

ç" G(#āÍ," Ě#EČH") ËLě#ý J9,LÌ Ě#H(*Ä 

 ?K®Üg J9,LÌ (*Ä Ë#1áïD ͉Arduino Uno* 

ĝsìěK C#ċ Ë#1áïD 
*@*ÍČýK*þĜD ATMega328P 

*@*ÍČýK*þĜD Ě)#ý ë#Í@K Vc 
 JĜ0LÌ ë#Í@K̸ (*Ä Ě(K)K ë#Í@K

̷G®î V DCe̼_` 

(*Ä  Ě(K)K ë#Í@K G(K®&D
  V DCd̼`^ 

 Ě#H ĎĜÉ ĝÜK*à K Ě(K)K
̸I/O ̷

_b  Jý̸d č¿ ç" (®8 č"LČ8 JÄ ®ċ"LÌ ĝD #HPWM  G(#āÍ,"
̷̽(LEċ 

 ĝÜK*àPWM d 
rL@#ċ¿ Ě(K)K  d 

 Î@#% )( ĎĜÉ *H č#ě*Ü *Ñý"®%
ĝÜK*à mA`^ 

 ĎĜÉ Ě"*Ä č#ě*Ü *Ñý"®%V a|a mAc^ 

Ěèě) JD#ċ*Ä BÄ#ć J÷Ā#% 
 ̸FLASH MEMORY̷ 

KB a`  Jý^|c  Ě"*Ä č¿Bootloader ̽Î," G®î ?#ûî" 

SRAM   KB ̀

EEPROM  KB_ 
G®ċç"(*É Ě)#ý .ċ#ý*Ā MHz_d 

?L4 ͉(*Ä (#9Ä"  mmdf|f 
ñ*8 ͉(*Ä (#9Ä"  mmca|b 

čçK g`c 
 

̹:ÅČD ͉ÃK Îě#, G®ě" qĜċK*Íþ@" 

 

  
 Ë)L0 JÄ (*Ä Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

b` 

ç" G(#āÍ," Ě#EČH") ËLě#ý J9,LÌ Ě#H(*Ä 

ķ̼i̼j ̼(*Ä J9,LÌ ESP32 

 (*ÄESP32 ®9Ä B-ċĚ ESP8266  Î," K#ÜěètěĎ Å,#ČDĝ "*Ä ĚArduino Uno ĝD )#Eî JÄ ̽(K)
Î8*,  íç"(*É z*ÌO#Ä#É ("®9ÌěJ#HĚ ÄĜ*Íï zBþÌK*É#HĚ 4#ÅÌ)"ĝ Ä  K 7LČÍDĝ,ĜF K ĎĜČÚEH 

ë*ċ" ÿ*1DĚ #ÉМĎJÄ ") (*Ä Ďě" z Ä#áÍċ"ĝ ®ÅÌ Jċ"®ČEîLHěB G(*ý ̽Î," 

 

 

 
 Bþî`c (*Ä ͉ESP32 

ESP32 ĚK) *Ä *ěL1Ì̸ ËLě#ý O#Ä K ̷ĎĜÉč¿ Ě#H  *ěL1Ì̸ĎМ#É ̷

 

  



 

ba 

ç" G(#āÍ," Ě#EČH") ËLě#ý J9,LÌ Ě#H(*Ä 

 ?K®Ü_^ J9,LÌ (*Ä Ë#1áïD ͉ESP32* 

ĝsìěK C#ċ Ë#1áïD Ë#&ĜòLÌ 
G®ċç"(*É LX6 microprocessor  Bita` ̼-Äÿ*1D Fý )#Ĝ 

 J÷Ā#% RAM KB iĶķ ̼ 

ĝÄ JþÅî FĜ, WI-FI Ļĵķ|ĶĶ b/g/n 
 ?#ĈÍċ" Î8*, *Ñý"®%Ķiĵ 
JĜċ#Ð )( ÎĜÄ#tD 

ĝÄ JþÅî FĜ,Bluetooth Bluetooth V4.2 
 

BR/EDR 
Bluetooth LE 

?#ÍĜÝě( JÄ rL@#ċ¿ ?®ÅD  #Ì G(#āÍ," č#þD"ĶĻ ?#ċ#ý BitĶķ 

rL@#ċ¿ JÄ ?#ÍĜÝě( ?®ÅD  #Ì G(#āÍ," č#þD"ķ ?#ċ#ý BitĻ 

ĝ-E@ ®ĜAý )L-Č, Ķĵ ?#ċ#ý 
 ?#9Ā ĝċç#à ĝ-E@ ®ĜAý G®î

Ě(K)K ĚK)#H 

SPI h (®8 ̼ 

I2S ķ (®8 "®0 ?#ÍĜÝě( 6Ä") 

I2C ķ (®8 ̼ 

UART ĸ (®8 ̼ 

J÷Ā#% Ë)#ý ?#1Ì" ÎĜAÄ#ć  ̼SD/SDIO/CE-
ATA/MMC/eMMC 

CAN BUS V2.0 ̼ 

PWM Ķj ?#ċ#ý  Îć( Bitc̼f 

LED PWM Ķj ?#ċ#ý ̼ 
.Ĝ4#ČûD )L-Č, ()"( Hall Sensor 

Îá, G®ČH®Ä#Íî Ě)"èĀ"
Ě)#tċèD)  ̼

AES, SHA-2, RSA, elliptic 
curve cryptography (ECC), 
random number generator 

(RNG) 

Ě)#tċèD) ÎĜAÄ#ć Bě#ĀFÍ-Ĝ, ËLÄ Ě#H  ̼
 

 ͉:ÅČD ̹meties.ir 

 

  
 Ë)L0 JÄ (*Ä Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

bb 

ç" G(#āÍ," Ě#EČH") ËLě#ý J9,LÌ Ě#H(*Ä 

ĸ̼ i̼j ̼(*Ä J9,LÌ STM32 Blue Pill 

 (*ÄSTM32 Blue Pill ")"( JýĚ DĜ*@*ÍČýK*þ STM32F103C8 Î," )#E9D Ă5@ JÄĚ  ARM Cortex 

M3 ÄLÅ&DĜÎ ċ"K"*Āĝ ÉĜ"® O#Ä BE8 Î8*, *÷ċ ç" K G(*ýz #Ü ç"ěG#t KěGì"Ě  ̽Î," )"()Là*Ä
ČÚEHĜĎD Jý #Ýċ¿ ç" zĝ ç" G(#āÍ," #Ä č"LÌArduino IDE Í%") JÄ ") č¿ĝ JD#ċ*Ä)ěèĚ  z(*ýč#ĜD )( 
-ÄĜ)#Ě ÄLÅ&D č#,®ČID K č"®ČEćP8 ç"ÎĜ  G(*ý "®ĜÉÎ," ̽

 

   
Bþî `d ͉ (*ÄSTM32 Blue Pill 

STM32 Blue Pill ĚK) *Ä ÎE, *ěL1Ì̸ ËLě#ý Î,") K ̷ĎĜÉč¿ Ě#H  *ěL1Ì̸ÈÙ ÎE,̷ 
 

 ?K®Ü__ J9,LÌ (*Ä Ë#1áïD ͉STM32 Blue Pill* 

ĝsìěK C#ċ Ë#1áïD 
*@*ÍČýK*þĜD STM32F103C8T6-ARM Cortex-M3 

?#ÍĜÝě( ĝÜK*à Ě#H ĎĜÉ ae  (®8_c ̸ ĎĜÉPWM ̷
rL@#ċ¿ ĝÜK*à Ě#H ĎĜÉ _^ (®8 
ĎĜÉ *H ĝÜK*à č#ě*Ü mAd 
Ěèě) JD#ċ*Ä BÄ#ć J÷Ā#% 

̸FLASH MEMORY ̷KBdb̾_`f 

EEPROM KB_ 
ĝAà"( J÷Ā#% KB`^  SRAM 
pPý Î8*, MHze` 

 ë#Í@KĚ(K)K Ve̼_` 

Ě)#ý ë#Í@K Va|a 
Ë#4#ÅÌ)" I2C, SPI, UART, CAN, USB 

̹:ÅČD ͉ÃK Îě#, Îý)#DK*ý¿ 

  
 Ë)L0 JÄ (*Ä Ďě"Modular ĝD )"*ć ËLě#ý ĚK) *Ä̽(*Ĝs 



 

bc 

ç" G(#āÍ," Ě#EČH") ËLě#ý J9,LÌ Ě#H(*Ä 

h̼i̼j ̼ *ÌLĜÊD#ý ĝČĜDRaspberry Pi 4 

#H(*Ä ĚRaspberry Pi  ðċ"( č(*ý #Čî¿ Ě"*Ä "®ÍÄ" #Ä č#ý(Lý K č"çLD¿JD#ċ*Ä qĜċK*Íþ@" K ĝ-ěLċ
®î Jò*8 )"ç#Ä JÄÎá, :ě*, #ĈÌ)" #Ä z#H(*Ä Ďě" G®ČČý ®Ĝ@LÌ Îý*î #D" ®ċĝsìěK K )"èĀ" z#H

B-ċ(LEċ )"ç#Ä Jċ"K) ") Ě(®9ÍD Ě#H. Raspberry Pi 4 J÷Ā#% #Ä̸ ĝAà"( Ě#HRAMËK#āÍD ̷  JÄ
 Jò*8 )"ç#Ä G®îGKP8 zĎĜČÚEH ̽Î,"*Ä  RAM z zG®ċç"(*ÉBluetooth K Wi-Fi JÄ ÎÅ-ċ èĜċ č¿ 

?®DG®ě" Ã#áÍċ" qě JÄ ") č¿ K JÍĀ#ě #ĈÌ)" ĝAÅć Ě#HGëK*É Ě"*Ä ?¿ Îċ*ÍČě" K ĝïHKìÉ Ě#H
Bě®ÅÌ #Ĝî"  G(*ýĝD (*Ä Ďě" #Ä Ďě"*Ä#ČÄ ̽Î,"íç"(*É ®Ĝċ"LÌĎĜtČ, Ě#HC#Ýċ" *Ì  ËO#1Ì" z®ĜH(

:ě*,JÍî"( Ě*Ì ®Ĝî#Ä. 

 

 

 Bþî`e (*Ä ͉Raspberry Pi 4 
?#1Ì" Raspberry Pi 4  JÄ*ěL1Ì̸ ËLě#ý O#Ä K ̷ĎĜÉč¿ Ě#H  *ěL1Ì̸ĎМ#É̷ 



 

bd 

ç" G(#āÍ," Ě#EČH") ËLě#ý J9,LÌ Ě#H(*Ä 

 ?K®Ü_` (*Ä Ë#1áïD ͉Raspberry Pi 4* 

ĝsìěK C#ċ Ë#1áïD 
CPU (BCM2711 1.5 GHz  ARMCortex-A72 (64 Bit) 

("®9Ì JÍ-HĚ#H G®ċç"(*É h 
GPU Video Core IV 500MHz 
RAM 1 GB , 2 GB , 4 GB 
J÷Ā#% MicroSD 
USB 2*USB 2.0 ,  2* USB 3.0 

ETHERNET ()"( 
WI- FI 2.4 GHZ and 5 GHz 

BLUETOOTH ̸Bluetooth 5.0 (BLE 

("®9Ì Jě#ÉĚ#H Ě(K)K̼ĝÜK*à hĵ 
 

* ͉:ÅČD  ÃK)"ç#Ä Î9Č0 Îě#, 

  

Ä (*Ä Ďě"Jě#É ç" G(#āÍ," #FĜ, K #H Ě#HJumper ĝD B1ÍD ËLě#ý JÄ̽((*s 



 

be 

ç" G(#āÍ," Ě#EČH") ËLě#ý J9,LÌ Ě#H(*Ä 

 

͉ËLě#ý ç" G(#āÍ," Ě"*Ä JÜLÌ BÄ#ć ĝAý Ë#þċ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¶ ?Kë#D 7LČÌ ÎA8 JÄJě#É ÆĜÌ*Ì #EÍ% Æ1ċ ç" BÅć z)"ç#Ä Ě#H?Kë#D Ě#H qÙ )"®D #Ä #H
̽(Lî 

¶ "®ÍÄ" ë#Í@K Ě(K)K JÄ ËLě#ý ") :5ć K .Ê, C"®ć" JÄ ĝě#ÝÄ#Ü ?Kë#D#H ®М#Eċ ̽

¶  ¶МL, J, ç" G(#āÍ," #Ä ") Æ,#ČÍD ĝĈ5ČD '5, zJ9,LÌ )"®D Ě)"ätě#Ü ç" BÅć
 Bþî )( G®î 2áïD̸ ̀ G)#Eîb ̷̸ ®ĜČý Ã#áÍċ" )"®D ĚK)Vĸ̾ĸ  #ěVi̷̽ 

¶  ?Kë#D Æ1ċ ç" BÅćLM2596  ë#Í@K̸ ®ěLî ĎĢE5D ĝÜK*à ë#Í@K č(LÄ FĜ÷ČÌ ç"a|e  #Ì
b|` ç#, ÎE, ç" G®î JĜ0LÌ )"®ĈDĝD G®ċ̷̽®î#Ä 

¶ ?Kë#DĝEċ *ěç )( G®î Û)( Ě#H)L-Č, K #H ()LD ËLě#ý )( č#DèEH Ë)L0 JÄ ®Čċ"LÌ
͉®ċ*ĜtÄ )"*ć G(#āÍ," 

o LDR & ADC 

o DHT & DS18B20 

o SIM800 & SIM7000 

o SRf04 & SRF05 

o SW1 & SW1 jumper 

 
¶  Jě#É )( Îě(K®&D ÎA8 JÄĝEċ #H ?Kë#D K( ç" zč"LÌLoRa  KRFID  )(Arduino Uno 

̽(LEċ G(#āÍ," 

¶  J9,LÌ Ě#H(*Ä ç"ESP32 & STM32 Blue Pill & Arduino Uno ĝEċ č#DèEH Ë)L0 JÄ č"LÌ
̽(*ý G(#āÍ," ËLě#ý )( 

¶  ?#1Ì"Raspberry Pi Jě#É JÄ *ÊD#Ü ç" G(#āÍ," #ÄC#ċ Ě#Hč#þD" G®î Ě)"äs̽Î," *ěäÉ 

 
 



 

bf 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

 

 

e̼ C*ċ ðáÄ Ě#EČH")Ě)"èĀ" 
 

 

  



 

bg 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

Ķ̼ĺ ̼  Ě#EČH")Æ1ċ C*ċ )"èĀ"Arduino IDE 

C*ċ)"èĀ" LČěK()¿ IDE (Integrated Development Environment) qě C*ċ)"èĀ" G(#, Ě"*Ä 
ĝ-ěLċ®ý K C"*sK*É č(*ý Ě#H(*Ä zLČěK()¿ G("Lċ#à ESP8266 zESP32 zSTM32F108C8T6 K  Ρ
Î," ̽Ďě" C*ċ)"èĀ" 6,LÌ Îý*î LČěK()¿ ĝ%"*4 K J9,LÌ G("( K G®î ĝA0"Ďě*Ì C*ċ#H)"èĀ" Ě"*Ä 
JD#ċ*Ä ĝ-ěLċ K C"*sK*É č(*ý Ě#H(*Ä G("Lċ#à LČěK()¿ K ESP JÄ )#Eî ĝD(K) ̽

 

Æ1ċ B%"*D ̹ C*ċ)"èĀ" LČěK()¿ ͉

C#s ?K" ͉"®ÍÄ" Ďě*à¿ Já-ċ C*ċLČěK()¿ )"èĀ" IDE ") ç" qČĜ@ *ěç (LAċ"( ®ĜČý ̽

https://www.arduino.cc/en/software 

 

C#s CK( ͉Bě#Ā (LAċ"( G®î ") ç#Ä ®ĜČý #Ì Ë#ĜAE8 Æ1ċ C*ċ7K*î )"èĀ" (Lî ̽

#Ä Ã#áÍċ" I Agree ĎĜċ"Lć Æ1ċ C*ċ") )"èĀ" ®ě*ěäÊÄ̸ ̽Fě)LÅÝD Jý Fě*ěäÊÄ )( *Ĝú Ďě" Ë)L0 
Æ1ċ ĝEċ(Lḭ̷̂ 

 
Bþî `f ͉G*ÝČÉ äÉěí* ċ"LćĜĎ C*ċ)"èĀ" 

 

C#s CL, ͉ðáÄĚ#H ĝāAÍáD ç" C*ċJý )"èĀ" JÄ č¿#H ç#Ĝċ ®ě)"( #Ì *Ä ĚK) FÍ-Ĝ, #Eî Æ1ċ 
®ċLî ") Ã#áÍċ" ®ĜČý ̽*ÍIÄ Î," ĝD#EÌ JČěès #H ") ?#9Ā ®ĜČý #Ì JEH Ě ðáÄ Ě#H C*ċ )"èĀ"

Arduino IDE Æ1ċ ̽(Lî 

 

 

https://www.arduino.cc/en/software


 

c^ 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

 

 

 
Bþî `g ͉G*ÝČÉ  èsěJČ#HĚ Æ1ċ C*ċ)"èĀ" 

 

C#s C)#IÙ ͉B&D Æ1ċ C*ċ"))"èĀ" 2áïD ®ĜČý ̽*s"̸  Lě")(C Lě")( ðĜÉ ĝò*Ā Jý (Là C*ċ)"èĀ" 
(#IČïĜÉ G("( Î," ̷JÄ Gç"®ċ" ĝĀ#ý Ě#óĀ ĝ@#à z()"( (#IČïĜÉ ĝD(Lî Jý Ďě" +)(¿ ") *ЛûÌ 
®ĜH®ċ ̽

 
Bþî a^ ͉ ͉G*ÝČÉ č#þD Æ1ċ C*ċ)"èĀ" 

 

*÷ÍČD ®Ĝċ#EÄ #Ì Æ1ċ C*ċ)"èĀ" BD#ý (Lî ̽



 

c_ 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

 
Bþî a_ ͉ Æ1ċ C#EÌ"C*ċ)"èĀ" #Ä ÎĜĈĀLD 

 

 

Ě#H®ý LČěK()¿ )( Bě#Ā ĝě#H JÄ C#ċ ¶þ," ̸(Sketch JÍîLċ Ďě" ĎĜČÚEH K G®î Bě#Ā#H #Ä 
®ċL-É ̽ino )( J÷Ā#% *ÌLĜÊD#ý G*Ĝàã ĝD®ċLî ̽ 

 
 Bþîa`¶þ," qě #Ä )#ý 6Ĝ&D ͉ 

  

 

 

 



 

c` 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

)( ĚO#Ä *H z¶þ," i ®ĜAý )"*ć ()"( ̽

 
 

(*þAE8 Ďě" #H®ĜAý JÄ Ë)L0 *ěç Î," ͉

 
:Verify   Î&0 Ě#H®ý JÍîLċ G®î ") ĝ,)*Ä K .Ê, č¿#H ") Bě#ÊD#ý (compile) ĝD®Čý ̽Îć( 
JÍî"( ®Ĝî#Ä Jý Ďě" JEý( 6ĈĀ ®ý #Eî ") ç" *÷ċ ÎĈÄ#5D #Ä Ě#H()"®ċ#Í," č#Äç JD#ċ*Ä ĝ-ěLċ 
ĝD®ÝČ, ̽

 
Upload  ͉"®ÍÄ" ®ý #Eî ") Bě#ÊD#ý G(*ý K .Ê, č¿ ") JÄ ĚK) (*Ä #Eî (LAÉ¿ ĝD ®Čý̸ ̽#Ä Ďě" z)#ý 

®ý ĚK) G®ċç"(*É (*Ä JÍîLċ ĝD (Lî̷̽ 

 
New ͉qě ¶þ," ®ě®Ü (#Ýě" ĝD ®Čý ̽

 

 
:Open  #Ä Ďě" ®ĜAý ĝD®Ĝċ"LÌ ¶þ,"ĝě#H Jý ç" BÅć JÍîLċ®ě" ") ç#Ä ®ĜČý ̽

 
:Save  ¶þ," ") G*Ĝàã ĝD®Čý ̽

 

 
Ë#EĜ÷ČÌ K ÎĜAÄ#ćĚ#H JĀ#ò" C*ċ)"èĀ" )( Ě#HLČD File zEdit zSketch zTools  KHelp G®ċ#ÝČs 

(*þAE8 ̽Î," G®î ðáÄ*ěçĚ#H Ě(*Ä)#ý*Ì Ďě" #HLČD JÄ  $*î ®9Ä J&ā0 )( G®î G)#î" Î," ͉

 

 



 

ca 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

File 

¶  :New Îà#, qě J&ā0 ®ě®Ü ̸qě ¶þ," ®ě®Ü̷̽ 

¶ Open  ͉ç#Ä č(*ý ¶þ,"ĝě#H Jý ç" BÅć G*Ĝàã G(*ýFě" ̽

¶  :Open Recent ĝÍ-Ĝ@ ç" ¶þ,"ĝě#H Jý "*Ĝà" ç" č¿#H G(#āÍ," ®ě(*ý ") č#Ì)#ĜÍà")( )"*ć 
ĝD®H( K ĝD®Ĝċ"LÌ C"®ý*H ç" č¿#H ") Jý ç#Ĝċ z®ĜÍî"( ç#Ä ®ĜČý ̽

¶ :Sketchbook  ¶þ,"Ě#H (LÜLD )( ¶þ," pLÄ ") JÄ #Eî ðě#Eċ ĝD®H( ̽¶þ," pLÄ 
JîLÉĚ" Î," Jý ¶þ,"Ě#H #Eî JÄ Ë)L0 ðĜÉ ñ*Ā )( č¿ G*Ĝàã ĝD®ċLî ̽

¶  :Examples ĝÍ-Ĝ@ ç" ?#ÑDĚ#H G(#D¿ Jċ#áÄ#ÍýĚ#H (Library )  Æ1ċ G®î ĚK) C*ċ)"èĀ" 
LČěK()¿ ") )( č#Ì)#ĜÍà" )"*ć ĝD®H( ̽Ě("®9Ì ç" Ďě" Jċ#áÄ#Íý#H JÄ Ë)L0 ðĜÉñ*Ā G"*EH 

#Ä C*ċ)"èĀ" Æ1ċ ĝD®ċLî K #Ä )#Ä*H Æ1ċ qě zJċ#áÄ#Íý ?#ÑDĚ#H 3LÄ*D JÄ č¿ )( Ďě" 
ðáÄ )"*ć ĝD®ċ*Ĝs ̽

¶  :Preferences )( Ďě" zðáÄ JÄ ĝÍE-ć ç" Ë#EĜ÷ČÌ C*ċ)"èĀ" ĝ,*Í,( ®ě)"( ̽ç" Ďě" ðáÄ 
ĝD ®Ĝċ"LÌ zč#Äç èě#, ÎċLĀ K *ě#, Ë#EĜ÷ČÌ C*ċ)"èĀ" ") *ЛûÌ ®ĜH(̽ 

 

Edit 

¶ Undo/Redo  ͉JÄ qě JAÉ BÅć  ̾®9Ä ĝD®ěK) K ĝÌ#ĜAE8 Jý )( JA%*D BÅć  ̾®9Ä C#Ýċ" G("(z®ě" 
JÄ #Eî ðě#Eċ G("( ĝD(Lî ̽

¶ Copy for Forum  ͉Ě#H®ý JÍîLċ G®î )( ¶þ," ") JÄ ĝÌ)L0 Jý Ě"*Ä G(#āÍ," )( CK*Ā 
̸ĎEÝċ" ̷Æ,#ČD zÎ," ĝÊý G(*ý K )( J÷Ā#% Clipboard G*Ĝàã ĝD®Čý ̽

¶ Copy as HTML ͉Ě#H®ý JÍîLċ G®î )( ¶þ," ") #Ä ÎD*Ā HTML ĝÊý G(*ý K )( J÷Ā#% 
Clipboard G*Ĝàã ĝD®Čý ̽

¶ :Comment/Uncomment  ðáÄ Ã#áÍċ" G®î ç" ®ý #Eî ") JÄ Ë)L0 ÎČD#ý ̸Îî"((#ě ̷)( 
ĝD()K¿ ̽#Ä č(ç (®ÝD Ďě" z®ĜAý ðáÄ ()LD *÷ċ ç" Î@#% ÎČD#ý  Û)#à ĝD(Lî ̽

¶ Increase/Decrease  ͉ĝtÍĀ)LÌ Ě"®ÍÄ" 3L5à Ã#áÍċ" G®î ") ðě"èĀ"  ̾ðH#ý ĝD ®H( ̽

¶ Find  ͉ĎÍD ()LD *÷ċ #Eî ") )( ¶þ," ĝA9Ā LÝÍ-Ü ĝD®Čý ̽ĎĜČÚEH Ë#EĜ÷ČÌ Ě*tě( BÑD 
Ďěètě#Ü č(*ý qě ĎÍD #Ä ĝČÍD *tě( ") )( )#ĜÍà" #Eî )"*ć ĝD®H( ̽

¶ :Find Next  *s" )( ðáÄ Find ĝÌ)#Å8 2áïD z(Lî ®9Ä ç" č#þD ĝA9Ā cursor JÄ ?#Åċ( 
č¿ ĝD((*s ̽



 

cb 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

¶ Find Previous  ͉*s" )( ðáÄ Find ĝÌ)#Å8 2áïD G®î z®î#Ä )( BÅć ç" č#þD ĝA9Ā cursor 
JÄ ?#Åċ( č¿ ĝD((*s̽ 

 

Sketch 

¶  :Verify/Compile Ě#H®ý JÍîLċ G®î )( ¶þ," ") ç" *÷ċ )#Íà#, JD#ċ*Ä ĝ-ěLċ ĝ,)*Ä G(*ý 
K )( Ë)L0 (LÜK z#5à č#þD č¿ ") č#ïċ G("( K 'ĜòLÌ Ě*1ÍáD G)#Ä)( #5à )( )(#ý G#Ĝ, 

ĎМ#É G*ÝČÉ ðě#Eċ ĝD®H( ̽zË)L1Čě" *Ĝú )( Ě#H®ý JÍîLċ G®î ") Bě#ÊD#ý ĝD®Čý ̽

¶ Upload  ͉"®ÍÄ" ®ý ") ç" *÷ċ )#Íà#, JD#ċ*Ä ĝ-ěLċ ĝ,)*Ä K )( Ë)L0 ®М#Ì zč®î ®ý ") 
Bě#ÊD#ý G(*ý K .Ê, Bě#Ā Ě*Čě#Ä (#Ýě" G®î ") ĚK) G®ċç"(*É (LAÉ¿ ĝD®Čý ̽

¶ Upload Using Programmer  ͉ËLÄ )(L@ ") ĝ-ěLċç#Ä ĝD®Čý K #Eî )(#ć ®ĜH"Là (LÄ #Ì ç" 
C#EÌ J÷Ā#% flash G®ċç"(*É G(#āÍ," ®ĜČý ̽Îć( JÍî"( ®Ĝî#Ä Jý #Ä Ďě" )#ý 6ĈĀ JÄ J÷Ā#% 
flash ĝ,*Í,( ®ě)"( K )(#ć JÄ JD#ċ*ÄĚèě) ÎĜÄçLĜĀ#H ®ĜÍ-Ĝċ ̽

¶ Include Library  ͉č#þD" Æ1ċ Jċ#áÄ#ÍýĚ#H ®ě®Ü ĚK) C*ċ)"èĀ" ") FH"*Ā ĝD®Čý ̽Æ1ċ 
Jċ#áÄ#Íý )( C*ċ)"èĀ" LČěK()¿ JÄ K( Bþî č#þD" *ěäÉ ̽Î," 

o Manage Libraries  ͉č#þD" LÝÍ-Ü K Æ1ċ ĎěPċ¿ Jċ#áÄ#Íý#H ") FH"*Ā ĝD®Čý ̽

o  : Add.zip Library č#þD" Æ1ċ ĎěPĀ¿ Jċ#áÄ#ÍýĚ#H (LAċ"( G®î ĚK) *ÌLĜÊD#ý ") FH"*Ā 
ĝD®Čý̽ 

 

Tools 

¶  :Auto Format Ďě" JČěès *H#ö ®ý #Eî ") ÆÌ*D ĝD®Čý ̽JÄ Ďě" ĝČ9D Jý #Ä (#Ýě" ĝtÍĀ)LÌ#H 
K ÆÌ*D č(*ý #H(Pý¿ K #HèÍċ"*É K Ρz )#Íà#, ®ý #Eî ĊÄ#5D Ě#H()"®ċ#Í," ĝ-ěLċ®ý G®î 
K ĝě#ċ"Là ®ý O#Ä ĝD(K) ̽

¶ Archive Sketch qě ͉ ĝÊý ç" ¶þ," ĝċLČý ") )( Æ@#ć Zip )( č#EH Ě*Ĝ-D Jý ¶þ," )( č¿ 
(LÜK ()"( G*Ĝàã ĝD®Čý ̽

¶ Serial Monitor  ͉G*ÝČÉ ?*ÍČý 3#ÅÌ)" ?#ě*, ") ç#Ä ĝD®Čý ̽

¶ Board  ͉#Ä G(#āÍ," ç" Ďě" ðáÄ ĝD®Ĝċ"LÌ 7Lċ Ě(*Ä ()LD G(#āÍ," ") Ã#áÍċ" ®ĜČý ̽ĎĜČÚEH 
ĝD®Ĝċ"LÌ Ě#H(*Ä ®ě®Ü ") JÄ C*ċ)"èĀ" JĀ#ò" ®ĜČý ̽



 

cc 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

¶ Port  ͉)( Ďě" ðáÄ ĝD®Ĝċ"LÌ ĝÌ)LÉ ç" *ÌLĜÊD#ý ") Jý (*Ä #Eî JÄ č¿ B1ÍD zÎ," Ã#áÍċ" 
®ĜČý ̽

¶ Programmer *s" ͉ ĝD®ĜH"Là G®ċç"(*É (Là ") #Ä G(#āÍ," ç" qě *D"*sK*É ĝÜ)#à JD#ċ*ÄĚèě) 
®ĜČý K ĝEċ®ĜH"Là ç" ?®ÅD USB JÄ ?#ě*, G(#āÍ," z®ĜČý ç" Ďě" ðáÄ ĝD®Ĝċ"LÌ *D"*sK*É 
(Là ") Ã#áÍċ" ®ĜČý ̽

¶  :Burn Bootloader ËLÄ )(L@ ") ĚK) G®ċç"(*É ĝD(èě) K Ě#HçLĜĀ G®ċç"(*É ") FĜ÷ČÌ ĝD®Čý̽ 

 

Help 

¶ )( Ďě" LČD ĝD®Ĝċ"LÌ JÄ Ë#&ĜòLÌ K ĝě#EČH")Ě#H *ÍïĜÄ :Ü") JÄ C*ċ)"èĀ"Arduino IDE 
ĝ,*Í,( "®ĜÉ ®ĜČý̽ 

 

:ÅČD ̹ ͉JĀ#ý Ë#Ä) ̾#ò)®E&D Ě*Åý" 

 

  



 

cd 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

ķ̼ĺ ̼JD#ċ*Ä Ě#EČH")C*ċ )( ĝ-ěLċ )"èĀ"Arduino IDE 

¶þ," č#Äç JÄ LČěK()¿ Ě#HC++ ĝD JÍîLċ K G®î JĀ#ò" č¿ JÄ LČěK()¿ GìěK :Ä"LÌ JÍÅ@" Jý (Lî
 č#Äç ̽®î FĜH"Là #Čî¿ :Ä"LÌ Ďě" #Ä JD"(" )(C++  6,LÌ č®ċ"Là BÄ#ć K O#Ä '5, č#Äç qě

¶þ," ̽Î," č#-ċ" ĚK) č¿ ĝÜK*à K G®î Bě#ÊD#ý ĎĜî#D č#Äç JÄ (LAÉ¿ č#Dç )( LČěK()¿ Ě#H
Îá,ĝD G*Ĝàã LČěK()¿ )"èĀ" ̽(Lî 

 )#Íà#,yÎ," JċLtÙ LČěK()¿ ¶þ," qě 

 LČěK()¿ ¶þ," *HJ, ͉()"( ĝA0" ðáÄ 

Ķ̼ķ̼Ļ ̼ Ăě)#9Ì 

 ðáÄ Ďě" )( JÄ zÎĀ*s ®H"Là )"*ć G(#āÍ," ()LD ¶þ," *,"*, )( Jý JĜ@K" Ăě)#9ÌĝDFěç"(*É ̽
͉®ČÍ-H *ěç ()"LD BD#î Ăě)#9Ì Ďě" 

 Jċ#áÄ#Íý Ăě*9ÌG(#āÍ," ()LD Ě#H 

Jċ#áÄ#Íý č#Äç JÄ G®î JÍîLċ Ě#H®ý #HC  KC++ G") )( ") #Eî )#ý Jý ®ČÍ-H ç" G(#āÍ," K Ěç"®ċ"
?Kë#DĝD BĜI-Ì ĂAÍáD Ě#H)L-Č, K #H JÄ K ¶þ," Ě"®ÍÄ" )( OLE9D Jċ#áÄ#Íý Ăě*9Ì ̽®ČČý

ĝD C#Ýċ" *ěç Ë)L0͉(Lî 

#include <LibraryName.h> 

 
Bþî aa ͉ *9ÌěĂ Jċ#áÄ#Íý 



 

ce 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

 

ðĜÉ Ë)L0 JÄ Jċ#áÄ#Íý Ě("®9Ì zLČěK()¿ JD#ċ*Ä Æ1ċ č#Dç )(ĝD Æ1ċ č¿ G"*EH ñ*Ā ®ċLî
ÎĜAÄ#ć Ě*, qě KĝD FH"*Ā #Eî Ě"*Ä ") JĜ@K" Ě#H Jċ#áÄ#Íý *H ̽®ČČýOLE9D  ?#ÑD Ě("®9Ì

 *Ĝ-D ç" ̽()"( G"*EH JÄ (Là ĝA0" :Ä"LÌ #Ä č"*Ä)#ý ĝě#Čî¿ Ě"*Ä G(#D¿File -> Examples  ĝD
?#ÑD Î-Ĝ@  JÄ ®Ĝċ"LÌJċ#áÄ#Íý Ě#HÄ )( G®î Æ1ċ Ě#H̽®ĜČý "®ĜÉ ĝ,*Í,( LČěK()¿ JD#ċ* 

 
Bþî ab ͉,*Í,(ĝ JÄ Jċ#áÄ#Íý#HĚ K()¿ěLČ 

 

 LČěK()¿ JD#ċ*Ä JÄ ®ě®Ü Jċ#áÄ#Íý č(KèĀ" Ě"*ÄK(  JD"(" )( Jý ĎěPĀ¿ K ĎěPċ¿ ͉()"( (LÜK íK)
č¿") #H (̽"( FĜH"Là $*î 

 

 

  



 

cf 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

ĎĜÉ Ăě*9ÌG(#āÍ," ()LD Ě#H 

ĎĜÉ ç" G(#āÍ," Ě"*Ä G®î JĜ0LÌ íK)Ďě" LČěK()¿ Ě#H " ()LD ĎĜÉ *H Ě"*Ä C#ċ qě Jý Î,
 ÆÅ, )#ý Ďě" ̽(LÄ ®H"Là ¶þ," )( ĎĜÉ č¿ (*þAE8 #Ä Æ,#ČÍD C#ċ Ďě" Jý (Lî Ăě*9Ì G(#āÍ,"

ĝD G)#Eî *ЛûÌ Ë)L0 )( FH K (Lî *ÍïĜÄ ¶þ," ĝě#ċ"Là FH Jý (Lî ®ý 6à qě #IČÌ zĎĜÉ
 ̽®Ä#ě *ЛûÌ 

 
Bþî ac ͉îĜGL#HĚ *9ÌěĂ ÉĜĎ 

 

JċLEċ Ăě*9Ì (instance )  

Jċ#áÄ#Íý )( G®î Ăě*9Ì :Ä"LÌ ç" G(#āÍ," Ě"*Ä JċLEċ qě z#H(instance)  C#ċ #Ä Jċ#áÄ#Íý č¿ ç"
ĝD G"Lá@( ĝ@K ®î#Ä ËK#āÍD Î," ĎþED G(#āÍ," ()LD Jċ#áÄ#Íý JÄ JÍ-Ä BE8 Ďě" ̽Fěç#,

ĝD C#Ýċ" *ěç Ë)L0 JÄ OLE9D͉(Lî 

LibraryName instanceName (parameters); 

 



 

cg 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

 
Bþî ad ͉G(#āÍ," ç" :Ä"LÌ *9ÌěĂ G®î )( Jċ#áÄ#Íý#H 

 

 ĝDLE8 Ě#H*ĜûÍD Ăě*9Ì(Global Variables )  

JD#ċ*Ä č#Äç )( ĝ-ěLċC++  C#ċ JÄ ĝDLIāDScoping G(K®&D #ěĝD ÆÅ, Jý ()"( (LÜK Ě)"äs (Lî
 G(K®&D qě #ě :Ä#Ì qě )( G®î Ăě*9Ì Ě#H*ĜûÍD(Scope)  ĝ,*Í,( BÄ#ć G(K®&D č#EH )( #IČÌ

G(K®&D ̽®Čî#Ä ĝċ"Là"*Ā K ÎDP8 K( ĎĜÄ #H{  K}  ĝDLE8 Ě#H*ĜûÍD ̽®ČÍ-H )L1&D
G(K®&D ĝD#EÌ )( K LČěK()¿ ¶þ," *,"*, )( Jý ®ČÍ-H ĝě#H*ĜûÍDÄ#ć #H G(#āÍ," K ĝċ"Là"*Ā B

ĝD ̽®Čî#Ä 

 
Bþî ae ͉ċLEċJĚ#H *9ÌěĂ ûÍDĜ#H*Ě DLE8ĝ 



 

d^ 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

Ķ̼  :Ä#Ìsetup( )  

 :Ä#Ì qě ®ě#Ä LČěK()¿ ¶þ," *Hsetup( ) JĜ@K" *ě(#ĈD K ËO#% :Ä#Ì Ďě" ̽®î#Ä JÍî"( )( Jý ") Ě"
Îá, č®î ĎîK) )#Ä *HĝD 2áïD z®ċLî FĜ÷ČÌ ®ě#Ä LČěK()¿ )"èĀ" )#Ä *H )( :Ä#Ì Ďě" ̽®Čý

Îá, č®î ĎîK)qě LČěK()¿ )"èĀ"qě 6ĈĀ K )#ÄĝD "*Ü" )#Ä ç" ÎE-ć *H z*tě( Ë)#Å8 JÄ ̽(Lî
"*Ü" )#Ä qě JÄ ç#Ĝċ #IČÌ Jý ¶þ," ĝD JÍîLċ :Ä#Ì Ďě" Bà"( )( z()"( č®î Ě()"LD ç" ĝà*Ä ̽(Lî

͉ç" ®ČÌ)#Å8 z®ċLî ĝD JÍîLċ :Ä#Ì Ďě" Bà"( )( Jý 

o ĎĜÉ Î@#% Ăě*9Ì#H 

o #H*ĜûÍD JĜ@K" ĝH()"®ĈD 

o G")JċLEċ Ěç"®ċ"Jċ#áÄ#Íý ç" G®î JÍà#, Ě#H#H 

 
Bþî af ͉G(#āÍ," ç" :Ä#Ì Setup 

 



 

d_ 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

ķ̼  :Ä#Ìloop ( )  

 :Ä#Ì qě ®ě#Ä LČěK()¿ ¶þ," *Hloop( )  :Ä#Ì Ďě" C#ċ ç" Jý )L5ċ#EH ̽®î#Ä JÍî"(Î," 2áïD z
ÎE-ć )( z®ċ)"( ") #H("®à) JÄ â,#É )( #ě ĝ@"LÍD Ë)L0 JÄ č®î "*Ü" JÄ ç#Ĝċ Jý ¶þ," ç" ĝě#H

Îá, č®î íLD#à č#Dç #Ì :Ä#Ì Ďě" ̽®ċLî ĝD JÍîLċ :Ä#Ì Ďě" Ë)L0 JÄ LČěK()¿ )"èĀ" )( Fġ"(
ĝD ĝć#Ä "*Ü" ?#% ̽®ċ#D 

 

C*ċ JÄ JċLtÙyFĜČý JĀ#ò" ®ě®Ü Jċ#áÄ#Íý LČěK()¿ )"èĀ" 

 JÄ zFĜÍās Jý )L4 č#EH K(ĝD íK)C*ċ JÄ ®ě®Ü Jċ#áÄ#Íý č"LÌ͉(KèĀ" LČěK()¿ )"èĀ" 

 

× ͉ĎěPċ¿ íK) 

 *Ĝ-D ç"Sketch -> Include Libraries  JČěèsManage Libraries ĝD Ã#áÍċ" *ěç Bþî ®Čċ#D ")-

̽FĜČý 

 

Bþî ag ͉č(KèĀ" Jċ#áÄ#Íý JÄ Ë)L0 Pċ¿ěĎ 



 

d` 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

 G*ÝČÉ )#ý Ďě" ç" .ÉLibrary Manager  zč#Ì*÷ċ()LD Jċ#áÄ#Íý C#ċ ĚLÝÍ-Ü #Ä #Eî K G®î ç#Ä
ĝD JEý( č(ç #Ä *ěç Bþî ®Čċ#D ®Ĝċ"LÌInstall (Là LČěK()¿ JD#ċ*Ä JÄ ") č¿ z̽®ĜČý JĀ#ò" 

 
Bþî b^ ͉Ã#áÍċ" Jċ#áÄ#Íý ÎIÜ Æ1ċ Pċ¿ěĎ 

 

× ĎěPĀ¿ 

 ÎD*Ā #Ä Jċ#áÄ#Íý Bě#Ā ®ě#Ä "®ÍÄ" zíK) Ďě" ç" G(#āÍ," Ě"*Ä.zip  G®î G*Ĝàã #Eî *ÌLĜÊD#ý )(
Jċ#áÄ#Íý ̽®î#ÄĝD ") #HÎě#, ç" ®Ĝċ"LÌ ®Čċ#D *ÅÍ9D Ě#Hgithub.com Îý*î Îě#, #ě Ě#H G®ċç#,

?Kë#D K #H)L-Č, Îě#, ç" (LAċ"( Ě"*Ä ̽®ĜČý (LAċ"( #Hgithub.com ĎÍĀ#ě K LÝÍ-Ü ç" .É z
 Bě#Ā *ěç Bþî ®Čċ#D zJċ#áÄ#Íý.zip ĝD ") č¿̽(*ý (LAċ"( č"LÌ 

 
Bþî b_ ͉(LAċ"( Jċ#áÄ#Íý )( Æ@#ć #ĀěB zip  



 

da 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

 *Ĝ-D ç" čLČý"Sketch -> Include Libraries  JČěès )#Ä Ďě"add .zip Library ̽®ĜČý Ã#áÍċ" ") 

 
Bþî b` ͉č(KèĀ" #ĀěB zip 

 

ĝD ç#Ä ®ě®Ü G*ÝČÉ qě z)#ý Ďě" #Ä )"*ć č¿ )( G®î (LAċ"( Jċ#áÄ#Íý Jý Ě*Ĝ-D ®ě#Ä #Eî Jý (Lî
̽®ĜČý 2áïD ") ()"( 

 

Bþî ba ͉-DĜ* Jċ#áÄ#Íý (LAċ"( G®î 

  



 

db 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

ĸ̼ ĺ ̼ (*Ä Æ1ċESP32  JD#ċ*Ä )(Arduino IDE 

 JD#ċ*Ä Ě"*Ä JċKèĀ" qěArduino IDE  (*Ä č(*ý C"*sK*É č#þD" Jý ()"( (LÜKESP32  Ďě" #Ä ")
ĝD FH"*Ā JD#ċ*Ä ̽®ĜČý BE8 *ěç BE9@")LÍ,( ĊÅ4 JċKèĀ" Ďě" Æ1ċ Ě"*Ä ̽®Čý 

Ķ̼ ĚLČD ç" LČěK()¿ JD#ċ*Ä )(File   JČěèsPreferences ̽®ĜČý Ã#áÍċ" ") 

 
Bþî bb ͉LČDĚ Æ1ċ JċKèĀ"#H 

 

ķ̼ ̽®ĜČý qĜAý *ěL1Ì )( G®î 2áïD čLþě¿ ĚK) zG®î ç#Ä G*ÝČÉ )( 

 
Bþî bc ͉G*ÝČÉ Æ1ċ JċKèĀ" 



 

dc 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

ĸ̼  G*ÝČÉ )(Additional Board Manager URLs  ®ě®Ü 6à qě )( ") *ěç +)(¿ zG®î ç#Ä
͉®Ĝ-ěLČÄ 

https://dl.espressif.com/dl/package_esp32_index.json 

 
Bþî bd ͉ Û)( +)(¿ þÉĜÞ ESP32 

 

h̼  G*ÝČÉ )(Additional Board Manager URLs  G*ÝČÉ )( .Ê, KPreferences  ĚK)OK 
̽®ĜČý qĜAý 

 

i̼  ĚLČD ç" ?#% Tools > Board  JČěèsBoard Managers ȣ  ̽®ĜČý Ã#áÍċ" ") 

 
Bþî be ͉G*ÝČÉ ®Dě*ěÎ #H(*Ä 

 

j̼  G*ÝČÉ ĚO#Ä ÎE-ć )(Boards Managers  zG®î ç#ÄESP32 Î-Ü Bþî ĊÄ#5D ")K K LÜ
 JČěès ĚK) .Ê,Install  Î," CçO JA%*D Ďě" )( ̽(Lî 7K*î Æ1ċ ®Čě¿*Ā #Ì ®ĜČý qĜAý

̽®î#Ä )"*ć*Ä Îċ*ÍČě" JÄ #Eî *ÌLĜÊD#ý ?#1Ì" 



 

dd 

ËLě#ý ç" G(#āÍ," Ě#EČH") C*ċ Ě#EČH")Ě)"èĀ" 

 
Bþî bf ͉G*ÝČÉ Æ1ċ ESP32 )( C*ċ)"èĀ" K()¿ěLČ 

 

ĺ̼  G*ÝČÉ zÆ1ċ C#EÌ" ç" ®9ÄBoard Managers  ĝD ?#% ̽®D¿ ®H"Là )( *ěç Bþî Ë)L0 JÄ
 ̽®ě®ČÅÄ ") G*ÝČÉ Ďě" ®Ĝċ"LÌ 

 
Bþî bg ͉G(KèĀ" č®î ESP32 JÄ C*ċ)"èĀ" K()¿ěLČ 

 

Ļ̼  (*Ä čLČý"ESP32  ĚLČD ç" ®Ĝċ"LÌ ĝD K Î," G®î JĀ#ò" #Eî LČěK()¿ JD#ċ*Ä JÄTools 

> Board  (*ÄESP32  (*Ä ?®D ̽®ĜČý Ã#áÍċ" ") (Là *÷ċ()LDESP32  Ďě" )( G®î Jġ")"
 ĝîçLD¿ J8LEÝDDOIT ESP32 DEVKIT V1  ̽®î#Ä ĝD 

 
Bþî c^ ͉-DĜ* Ã#áÍċ" (*Ä ESP32 )( čK)( C*ċ)"èĀ"



 

de 

ËLě#ý ç" G(#āÍ," Ě#EČH") qÉ K ĝÌ¿ ËOL1&D#H 

 

 

 

f̼ qÉ K ĝÌ¿ ËOL1&D#H 
 

 

  



 

df 

ËLě#ý ç" G(#āÍ," Ě#EČH") qÉ K ĝÌ¿ ËOL1&D#H 

Ķ̼Ļ ̼ Já-ċ ̀ËLě#ý ÎĜý 

 ç" ÿ®H"*4%ĝ  Já-ċķ  zËLě#ý ðîLÉ
#H(*Ä)#ýĚ ÄĜ*Íï ç#,®ČEîLH GçL% )(Ě  K

"ěÎċ*ÍČ î"Ĝ# )L÷ČD JÄ ċ :Ā)Ĝç#  #Ä č"*Ä)#ý
JÄ*ÝÌ" *ÌěĎ  ËOL1&D J9,LÌ JÄ qEý K GçL%
)#ÝÌĚ Í9Č0 Kĝ Î," ̽ 

 

ķ̼Ļ ̼G") (*Ä ?Kë#D ç"®ċ"SIM7000 G 

(*Ä G") ç"®ċ" G®î JÍĀ*s *÷ċ )("*ÄĚ  ?Kë#D
SIM7000G "ěĎ  ") č#þD"ĝD FH"*Ā*Ä)#ý Jý ()K¿ 

ĈÍ-D Ë)L0 JÄ FHĜF *4 ç"̸ěĊ Ë)LÉ(micro-

USB  D 6,LÌ FH KĜ#H*@*ÍČýK*þĚ ĂAÍáDz ç" 
 ?Kë#DSIM7000G ®ě#Eċ G(#āÍ,"" ̽ěĎ  ç" ?Kë#D
BþÌK*É#HĚ  ?#ĈÍċ"G("( ")ěÞ  ®Čċ#DTCP/UDP z

HTTP(S) zMQTT(S)  KCoAP ČÚEH KĜĎ 
,ĜFÍ- 9ćLDĜÎěÃ# ċ#IÜĝ GNSS ÍïÉĜċ#Åĝ 
Dĝ®Čý ̽

 

ĸ̼ Ļ ̼(*Ä  J9,LÌESP32 ΰ JÍĀ#ě (LÅIÄ 

 (*Ä )(ESP32  zJÍĀ#ě J9,LÌD#EÌĝ GPIO#HĚ 
ESP32  )(ěq  ÎE,zÎĀ*s ®ČH"Là )"*ć 
"*Ä#ČÄěĎ s)"*ć č#Dç )(Ĝ* ĚESP  *ÄK)Ě Bread 

Board Í%") JÄĝ " ̽®ČÍ-H +*Í,( )(ěĎ  (*Ä
É *Ä GKP8ĜĎ #H)®HĚ *ċĚ ")ězÞ ")"(Ě ÉĜĎ 
#H)®HĚ s(#Dĝ "*ÄĚ ĈÍ-D ?#1Ì"ĜF 5D KĎĢE 

ċ #H)L-Č, JÄĜè Î," ̽

 






