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M. M Polishchuk, P.V. Savaryn, T.S. Oleschuk, B.I. Marchuk Development of software and hardware for creating 

GSM GPS tracker. In the article the systems of data transmission are considered, the analysis of satellite communication systems is 
carried  out.  The  stages  of  development  of  hardware  and  software  for  the  GSM  GPS  tracker  based  on  the  STM32F407VET6  
microcontroller are described. The article describes the choice and list of hardware of the developed data transmission system, as 
well as firmware of the microcontroller with connection to the display. 

Keywords: positioning module, GSM module, display; microcontroller, communication system, converter, track, 
autonomous system. 
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,  [6]. 
  GSM GPS-   

 STM32F407. 
.  

. 
 

 ( ) 
, . 

, , . 2,  
: 

  U-Blox NEO-7M,  
  GSM SIM800 MicroSIM,  
 TFT LCD ; 
  STM32F407. 

 STM32 , 
, .  STM32F407VET6 

. 
 STM32, .  

, ,  20$. , 
, . . 

 STM32F407VET6 
– : 32-  RISC Corex-M4 
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– :  DSP 
– : 168  (210DMIPS / 1025 DMIPS / MHZ) 
– : 1,8-3,6  

 

 
. 2.  GSM GPS-  

 
 STM32F407VET6   3. 

 

 
 

. 3.  
 

 STM32  ST-Link  Windows.  
 ST-Link  BOOT0  BOOT1  

.  “st.com”  “STM32 
ST-LINK  Utility”.  .   ST-Link.  ,  

 ST-Link.  ST-Link  USB- ,  
. 

 
 [7], c. 4. 

 GPS NEO-7M 
GPS   uBlox  NEO-7M   

.  22-26 USD  eBay, 4$  
Aliexpress.  -  0.25  
10  (  Rockwell / Conexant / Navman Jupiter GPS,  

 10 ) [8]. 
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. 4.  

 
 GPS   u-blox  –   GLONASS,  

 AGPS.  
,  7M  

,  
. 

: UART, SPI, I2C, USB 
UART  I2C ,  SPI  

D_SEL. ,  GPIO  
D_SEL.  UART – .  

, . ,  
.  RF  27nH, ,  

. 5. 
 

 
. 5.  

 
 5 : 

 2  UART  «Rx» «Tx» 
 2  I2C  «SDA» «SCL» 
 1  « » 

 SMA – female  / .  
 3.3 .  PCB ,  

, .  
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 u-blox ,   NMEA  
, .  PC  Cubieboard.  

,   GPS  GLONASS  
.  [9]. 

 TFT LCD .  FSMC 
 STM32 –  FSMC,  

, , , .  
 FSMC. 

FSMC ,  
.  FSMC ,  

.  
,  –  

. ,  
 FSMC ,   FSMC ,  

, . 
.  

.  ,  :  DB [17:  0]  -  18   (  
, , ) 

 –  
. , : chip select' , reset . 

,   FSMC. ,  
. ,  FSMC STM32.  

. ,  
FSMC , ,  

.  
. 

 – . , 
.   FSMC .   

.  16 ,  
 (!)   16   

.  
 16 ,  FSMC - 

0x60000000. ,  16 , ,  
, FSMC , ,  

, , , .  
 0 60010000 (16  - )  FSMC .  

).  ,  ,   16-  FSMC 16   17-  
 (  0 60020000). ,  1 . 

,  
.   « »,   

,  FSMC ,   
 FSMC  Standard Peripheral Library. -
, .  

 FSMC  MiniSTM32 [10]. ,  
, . 6 

 FSMC  
, , . 

, 
 (RGB). ,   ,  

.  16-  ( . 7). 
 - 111111 000000 000000. 

 - 000000 111111 000000. 
 - 000000 000000 111111. 

. 7,  18  16 ,  
: 

  – 0xF800; 
  – 0x07E0; 
  – 0x001F. 
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.  
, .  

 76800 – . ,  FSMC  
,   SPL  .   

 [11].  
 

 
. 6.  

 

 
. 7. 16-  

 
 

.  
:  USB-UART  Arduino UNO.  

 Arduino.  GSM GPRS,  
.   USB-UART   

. .  
. . 

.  
 GSM GPRS SIM800 . 

 
 

AT + CSQ 
 + CSQ: 18,0 OK 

.   –  ,   18 
 – 78 db .  – ,  "0"  

 0,2%,  ( . 8). 
 USB-UART,  Arduino UNO. 

 RX  SIM800L  11  Arduino UNO 
.  TX  SIM800L  

 10  Arduino UNO. ,  
.  SoftwareSerial  

,  
 UART [12].  
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. 8.  

 
: 

#include 
SoftwareSerial mySerial(10, 11); // RX, TX 
void setup() 
{ 
 // Open serial communications and wait for port to open: 
 Serial.begin(9600); 
 mySerial.begin(9600); 
} 
void loop() // run over and over 
{ 
 if (mySerial.available()) 
 Serial.write(mySerial.read()); 
 if (Serial.available()) 
 { 
 while(Serial.available()) 
 { 
 mySerial.write(Serial.read()); 
 } 
 mySerial.println(); 
 } 
} 

 CH340G CH340  USB  TTL  
 USB-  CH340G ,  

. ,  
.  

,  USB-  COM-  «USB-
SERIAL_CH340» . 

 Win- :  /  / 
 /  /  (COM).   /  

/ , .  
, . 

 RXD  TXD  
,  z  

, : GND, TxD, RxD.  
 RxD  TX , , TxD 

 RX!   TxD,  RxD  ,   VCC  c  
 3.3V   5.0V.   

,  
 –  400mA  5.0V  50mA  3.3V.  

 4  [13].  
. 9. 

,  
.  

, .  
, . 
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. 9.  

 
. 10. 

 

 
. 10.  GSM GPS-  STM32F407 
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