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1 Gigi thiéu bo mach

Bo mach Kit thi nghiém BKIT ARM-4 la bo mach dua trén STM32F407 v6i 16i cong

nghé ARM®Cortex®-M4 32-bit dé:

« Hoc nhiing kién thtic cd ban va nang cao vé Vi diéu khién - Vi xt I.

« Hoc va Hién thuc nhiing giao thiic, giao tiép phan cting.

» Hién thuc nhiing gidi phap thit nghiém Hé théng nhting, hoic cac ting dung

IoT.

Dua trén SMT32F407ZGT6, bo mach c6 tich hop cong cu debug ST-LINK/V2 dé
phuc vu cho viéc 1ap trinh, gd rbi chuong trinh mot cach dé dang hon.

2 Block diagram - Cdc khéi chifc ning ctia mach

Biéntré,
Cam bién nhiét dd,
Cam bien anh sang

Cwaong do dong,
Diénap

Output 24V
Input24V |

(DS3231)

UART

LCD Grap

]

Flash

LED dbdng
LEDSG, 7,

RS232/RS48

5

I

SPI

SD Card

hic

Touch Screen |

Ma tran phim

hé
8

Hinh 1: Block diagram
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Danh muc Thong tin
STM32F407ZGT6 | Tan s6 toi da: 168MHz
RAM: 128 KB
Flash: 1024 KB
Cong cu Debug ST-LINK/V2 on board
Ngudn 12-24VDC
Module SIM A7670C
RTC DS3231
LED dong ho Module LED 7 doan dong ho
LCD Graphic Touch | D6 phan giai: 240*320 RGB
Cam tng dién tr6: XPT2046
Driver: 119341
Cam bién 4anh sang | LM35
Eeprom 512KB (AT24C512)
SRAM 512KB (IS611V51216)
Flash 64MBit (W25Q64FV)
Giao tiép RS232
RS485
CAN
Esp8266 Wifi
Ethernet (ENC28J60)
SD card
SWi11 - ON (c4 2 SW): Két ni khoi ST-LINK/V2 onboard v6i
MCU chinh dé nap code.
- OFF (c& 2 SW): Duing ST-LINK/V2 onboard dé nap code
cho cac MCU ngoai thong qua header ST-LINK ext.
SW12 - ON: Cho phép st dung tin hiéu RS485.
- OFF: Ngat két ndi tin hiéu RS485.
SW13 - ON: Cho phép st dung tin hiéu CAN.
- OFF: Ngét két ndi tin hiéu CAN.
SW2 - ON (ca 2 SW): Cho phép nap code cho ESP qua cong
USB Type-C.
- OFF (ca 2 SW): Ngat két néi ESP vé6i cong nap code
USB Type-C (bat budc sau khi nap code).
Bang 1: Thong tin cac module
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STM32F407ZGT6

Céng nap ST-LINK

Céng USB GPIO Port
RS485
CAN RS232
Output 12V
SD Card
Input 12V

Céng nap ESP8266

Ethernet

Module Sim ESP8266

Hinh 3: Communicate

LED trang thai ST-LINK:

LCD Graphic Touch LED déng hé

LED trang thai Output:

LED trang thai Input:

LED ngudn

Buzzer LED busy Esp8266

Hinh 4: Interact
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Cam bién anh sang

Domino ngudn

Jack ngudn

Hinh 6: Power

3 Huwong dan thiet lap két noi

3.1 Kétndinguon dién

Cép ngudn cho Kit thi nghiém bang cach két néi adapter 12V (dudc kém theo bo
Kit thi nghiém) vao jack cim nguén. Néu nhu nguon dién dudc két nbi 6n dinh thi
LED nguon sé sang (hinh .

3.2 Cai dat Driver cho cong nap ST-Link

Luuy:
« Driver can dudc cai dit truéc khi két néi ST-Link véi thiét bi.
 Cac budc tai driver cho mach nap ST-Link/V2.
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Budc 1:

Truy cap link tai driver tai day. TAi STSW-LINKO009 tai phan Get Software.

Get Software

Part Number A ECCN (US) Download

Get latest

+ STSW-LINKO00S EAR99

Hinh 7: Chon "Get latest" dé tdi phién bdn STM32 ST-LINK mdi nhdt

Sau khi tai xong, giai nén file en.stsw-1ink009.zip.

Budc 2:

Trong thu muc en.stsw-link009 sau khi da giai nén, nhap chudt phai vao file
stlink_winusb_install (Windows Batch File) va chon Run as administrator.

Budc 3:

Chon Next cho cac qua trinh cai dat; sau dé chon Finish.

Budc 4:

Két noi Kit thi nghiém véi may tinh. Kiém tra port dé xem viéc cai driver c6 thanh
cong hay khong. Cac budc cu thé dudc trinh bay nhu sau:

« Két ndi nguon dién cho Kit thi nghiém, sau d6 két ndi may tinh véi Kit Thi
nghiém STM32 ARM-4 bang day cap USB Type-C. Dau USB Type-C trén day
cap sé két noi vao cong ST-LINK trén Kit thi nghiém (hinh . Thiét 1ap cac
cong tat trén SW11 6 trang thai ON (hinh .

Hinh 8: Gat cdc cong tdc trén SW11 sang trang thdi ON

« Sau khi két n6i may tinh, nhap chu6t phai thu muc This PC -> chon Manage.
o) cay thu muc System Tools, chon Device Manager (hoic st dung phim tat
WINDOW + X, sau d6 chon Device Manager).
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https://www.st.com/en/development-tools/stsw-link009.html#get-software

* Néu két qua gibng hinh Elvé LED trang thai ST-LINK sang thi thi viéc cai dat
driver da hoan thién.

,’Q‘ Computer Management
File Action View Help

s 2@ E ERP EX®
A Computer Management (Local|| v % DESKTOP-6v98JC5

v m System Tools iy Audio inputs and outputs
() Task Scheduler %P Batteries
2] Event Viewer €3 Bluetooth
a2 Shared Folders ® Cameras
(X)) Performance 3 Computer
- Disk drives
v 22 Storage 4 @ Display adapters
= Disk Management i Human Interface Devices
7y Services and Applications *m |IDE ATA/ATAPI controllers
&2 Keyboards
g Mice and other pointing devices
[ Monitors

P Network adapters

E? Other devices

i Ports (COM & LPT)

™= Print queues

[ Processors

B Security devices

r Software components

B Software devices

iy Sound, video and game controllers

G Storage controllers

§m System devices

§ Universal Serial Bus controllers

v § Universal Serial Bus devices
§ STM32STLink

Hinh 9: Cai ddt driver thanh cong

Céng nap ST-LINK

USB Type-C

USB port

Adapter 12V .BKiT - At

Hinh 10: Két noi nguon dién va Cai ddt driver thanh cong
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4 Project dau tién

Cong cu lap trinh: STM32CubelDE

Budc 1: Chay phan mém STM32CubelDE, chon menu File, chon New, sau dé6
chon STM32 Project. STM32CubelDE sé can tai xuong mot sé6 packages, thuong
ton mot it thoi gian trong 1an dau tién tao mot du 4n méi.

E Test_Lab01 - Bai1_GPIO_Delay/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
New Alt+Shift+N > [ Makefile Project with Existing Code

Open File.. [ C/C++ Project
2 Open Projects from File System... [ STM32 Project
Recent Files >, [ stmM32 Project from an Existing STM32CubeMX Configuration File (ioc)
= Project..
fai Editar Ciel WA

Hinh 11: Tao mét project mai trén STM32CubelDE

Budc 2: Tim chip STM32F407ZG. Dé dé dang tim, chiing ta nhap tén vi diéu khién
trong thanh tim kiém Part Number. Sau d6, chon chip tai phan MCUs/MPUs List
va chon next dé tiép tuc.

[ s™™32 Project ] X

Target Selection  » - — ~
Select STM32 target or STM32Cube example

IMCU/IMPLSSBISCIONN Board Selecto Example Sel| Part rl Un~|ber ‘S'['M32F4072G

MCU/MPU Filters

E B O y Docs & Resources [E] atashest [ Buy

STM32F4 Series
Part Number STM32F407ZG é

TR T High-performance foundation line, Arm Cortex-M4 core with DSP and FPU, 1
Core 1 Mbyte of Flash memory, 168 MHz CPU, ART Accelerator, Ethernet, FSMC
m EEE] pcve Unit Price for 10kU (USS): 7.32
‘ LOFP144

Product is in mass production

The STM32F405xx and STM32F407xx family is based on the high-performance Arm® Cortex®-M4 32-bit RISC core operating at a
frequency of up to 168 MHz. The Cortex-M4 core features a Floating point unit (FPU) single precision which supports ail Am
single-precision data-processing instructions and data types.
O Arm Cortex-M4 It also implements a full set of DSP instructions and a memory protection unit (MPU) which enhances application security.
The STM32F405x and STM32F407xx family incorporates high-speed embedded memories (Flash memory up to 1 Mbyte. up to 192
Kbyles of SRAM). up to 4 Kbytes of backup SRAM, and an extensive range of enhanced I/Os and peripherals connected to two APB
buses, three AHB buses and a 32-bit multi-AHB bus matrix
All devices offer three 12-bit ADCs, two DACs, a low-power RTC, twelve general-purpose 16-bit timers including two PWM timers for motor
control_two aeneral-nurose 32-bit timers a frie random number aenerator (RNG)_Thev also feature standard and advanced

S MCUS/MPUs List: 1 item ispl far it o Export
eries >
|- | PartMo [ Reference [Marketing . X]UnitPricet..X] _Board _X| Package | d _ram_ X 10X frea X
Line > STM32F407... STM32F407 .. Active 7.32 LQFP144 1024 kBytes 192 kBytes 114 168 MHz
Package >
Other >
Peripheral >
@ < Back Next > Finish Cancel

Hinh 12: Tim kiém chip
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Budc 3: Dat tén project trong Project Name va dudng dan luu project trong Loca-
tion. Luu y: Puong din khong dudc chiia ky tu tiéng Viét va ky tu dic biét (vi du
nhu space).

[} sTM32 Project O X

Setup STM32 project

Project o

Project Name: | Bai1_GPIO_Delay]
Use default location
Location D:/ABCSolutions/11_KitTN/Source code/Test_Lab01 Browse...

Options
Targeted Language
@C OCs+
Targeted Binary Type
(® Executable (O Static Library

Targeted Project Type
(® STM32Cube (O Empty

€)) < Back Next > Finish Cancel

Hinh 13: Ddt tén va tim vi tri luu project

Budc 4: Sau khi tao xong project, man hinh config dugc hién thi (file .ioc). Tinh
ning nay clia CubelDE c6 thé don gidn héa quy trinh config cho bé vi diéu khién
ARM nhu STM32. Truong hop file chua dudc mé, ta c6 thé mé file trong project.

v [ Bai1_GPIO_Delay
it Includes
(= Core
(2 Drivers
[ Bai1_GPIO_Delay.ioc
w STM32F407ZGTX_FLASH.Id
w STM32F407ZGTX_RAM.Id

Hinh 14: File config cdc chén clia vi diéu khién
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Budc 5: Diéu chinh phuong thiic ga 16i:

[} ~Bai1_GPIO_Delay.ioc 53
Pinout & Configuration Clock Configuration

v Software Packs

Q| V| S} SYS Mode and Configuration ‘l

System Core " Debug (Serial Wire v
[ Sy4Risable
o ) Serial Wire
DMA Timeb3TT2G @ pins)
I(JV\TE‘;()B JTAG (5 pins)
NVIC Trace Asynchronous Sw
RCC JTAG with Trace Synchro(1 bit)

JTAG with Trace Synchro(2 bits)
JTAG with Trace Synchro(4 bits)

Hinh 15: Chon phuong thiic g6 16i

Budc 6: Thach anh ngoai gitip t6i uu héa tan sb hoat dong ctia vi diéu khién. Dé st
dung thach anh ngoai, chiing ta sé can config trong file .ioc nhu hinh

m *Bai1_GPIO_Delay.ioc &3

Pinout & Configuration Clock Configuration
v Software Packs
Q| v] @& RCC Mode and Configuration :
mﬂ
System Core o |H|gh Speed Clock (HSE) |CrystaI/Ceram|c Resonator
R Low Speed Clock (LSE) [Disable v
DMA O Master Clock Output 1
IGV\[;El)I:(; [ Master Clock Output 2
VIC [ Audio Clock Input (12S_CKIN)
v SYS
WWDG

Hinh 16: Config thach anh ngoai
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Chinh tan s6 trong ctia s6 Clock Configuration. Vi kit thi nghiém sit dung thach
anh ngoai c6 thong s6 8MHz va ching ta mudn diéu chinh tbi da tan s6 hoat dong
clia kit thi nghiém (168MHz) nén ta sé diéu chinh cac thong s6 nhu hinh

[ ~Bai1_GPIO_Delay.ioc 52

Pinout & Configuration Clock Configuration Project Manager

g LSE ! @) 0 RTC (KHz]

LSIRC ﬁ’ ®
- o INOG i

16 Ethernet PTP clock (MHz)

HCLK to AHB bus, core,
memory and DMA (MHz)

I:

HSIRC System Clock Mux
P 168
? ® FCLK Cortex clock (MHz)
16 MHz
HsE SYSCLK (MHz) AHB Prescaler | HCLK (MHz)
O 16 1Y 1es APB1 peripheral clocks (MHz)
PLL Source Mux jr=dfe} e APB1 Timer clocks (MHz)
= APB2 peripheral clocks (MHz)

APB2 timer clocks (MHz)

48MHz clocks (MHz)

25 source Mux
o - 2 14 [O)

PLLIZS ‘ 25 clocks (MHz
»|O

Hinh 17: Config thach anh ngoai

Chon OK va dgi tinh toan:

Clock Wizard X

No solution found using the current selected sources.

Do you want to use other sources?

Hinh 18: Config thach anh ngoai
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Sau khi config xong thi c6 4 chan dudc config nhu hinh Sau d6, bam t6 hop
phim Ctrl + S dé phan mém sinh code.

“Bai1_GPIO_Delay.ioc £
2y.

Pinout & Configuration

Clock Configuration Project Manager

Vv Software Packs

& RCC Mode and Configuration

System Core o High Speed Clock (HSE) [Crystal/Ceram._. v
R Low Speed Clock (LSE) [Disable V]

k Output 1

WDC M k Output 2
WDG o utpu g——
NVIC [ Audio Clock Input (125_CKIN)

v SYS
WWDG

Analog >

Timers >

Connect tivity

Multimedia

Secuity >

Computin >

Middleware > © NVIC Sttings.

® Parameter Setting o U

s
5]

RCC global interrupt

STM32F407ZGTx
LQFP144

Hinh 19: Vi dieu khién sau khi config

Budc 7: Tién hanh kiém thi trén kit thi nghiém bang cach diéu khién LED3 (LED
DEBUG). Theo nhu schematic, LED3 sé dugc diéu khién bang chan PE4 ctia MCU
va sé tich cuc miic cao (LED sé sang khi dau ra ctia vi diéu khién 6 mtc logic 1).

A

R30 i
| DEBUG LED ,DEBUG e AN ||- GND
4Kk7 LED3
Hinh 20: So d6 nguyén ly clia LED3
PEVTRACEDOFSMC_AISEVENTOUT e A TOC A3

PE4/TRACED1/FSMC_A20/DCMI_D4/EVENTOUT <~ SOWOY 98— DEBUG LED )

FD2PSMC_A21UTIMS CHIDOMI DOEVENTOUT e OUTRUT_ VO

AT AN YN A% TINAG FMIYTW A MTEIVIVNEY e 4 n

Hinh 21: MCU diéu khién LED3 bang chdn PE4
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2 . e A 2 o ge X R 2, A N . N N 2 3
bé config cac chan cua vi diéu khién, ta mo file cau hinh (.ioc) va chon vao cua so

Pinout & Configuration. Tiép d6 nhap chon chuét trai vio chan mudn config. Dé

config output, ta chon GPIO_Output.

PE4
Reset_State
DCMI_D4
FSMC_A20
SYS_TRACED1
GPIO Input

GPIO_OQutput
GPIO_Analog
EVENTOUT
GPIO_EXT4

Hinh 22: Config PE4 thanh chdn output

DEBUG_LED

PE3

PES

Hinh 23: Cdc output sau khi duogc config va dat lai tén

Sau d6 ta luu file config lai & phan mém sinh code.

Kit thi nghiém BKIT Arm4
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1

23

24

25

26

28

29

30

31

32

35

Budc 8: Chiing ta viét mot chuong trinh nhay LED don gian dé kiém tra.

int main(void)

{

/* USER CODE BEGIN 1 %/

/* USER CODE END 1 =%/

/* MCU configuration

/* Reset of all peripherals, Initializes the Flash

interface and the Systick. x/
HAL _Init ();

/* USER CODE BEGIN Init */

/* USER CODE END Init x/

/* configure the system clock x/

SystemClock_config () ;

/* USER CODE BEGIN SysInit x*/

/* USER CODE END SysInit */

/* Initialize all configured peripherals */
MX_GPIO_Init ();

/* USER CODE BEGIN 2 %/

/* USER CODE END 2 x/

/* Infinite loop */
/* USER CODE BEGIN WHILE x/

while (1)
{

HAL_GPIO_TogglePin (DEBUG_LED_GPIO_Port, DEBUG_LED_Pin);

HAL_Delay (1000) ;

Kit thi nghiém BKIT Arm4
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/* USER CODE END WHILE x/

/* USER CODE BEGIN 3 x/

}
/* USER CODE END 3 x/

Program 1: Project chdp tit led dau tién

Budc 9: Build chuong trinh. Bu6c nay sé gitp kiém tra cac 16i vé mit ct phap.
Sau d6, chon Run dé nap chuong trinh vao kit thi nghiém. Luu y: cdc céng tac ctia
SW11 trén kit thi nghiém phai 6 trang thai ON dé nap code (hinh .

File Edit Source Refactor Navigate Search Project Run Window Hel

1
sl s Rraivoa-s-g-o-6Jola-i

Build ) Run
4 Project Explorer 532 = 0 [ZBai1_GPIO_Delay.ioc [€ main.c 2
= & F E 1 /* USER CODE BEGIN Header */
- ’ - Lo e

Hinh 24: Build va Run chuong trinh

Budc 10 : Két qua sau khi nap code, ta thiy LED3 nhap nhay véi chu ky: LED3 sang
trong 1 gidy, sau d6 LED3 tat trong 1 giay.

LED3 ON-1 gidy

Hinh 25: LED3 nhdp nhdy
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5 Két ndicac module va MCU STM32F4

5.1 LED don, Input + Output

Ngoai vi Chan vi diéu khién | Chic ning
LED debug (LED3) PE4 GPIO Output
Output YO PE5 GPIO Output
Output Y1 PE6 GPIO Output
Input X0 PA6 GPIO Input
Input X1 PA7 GPIO Input
Input X2 PC4 GPIO Input
Input X3 PC5 GPIO Input

Béng 2: Két nbi ngoai vi

PAG

Input X0

PAT

Input X1

PC4

Input X2

[
HCPL-0603
| —

PC5

Input X3

EL3H7 —

Qutput YO

EL3H7

Qutput Y1

EL3H7 —

[ T

__ X0
X1
X2
X3

YO
OUTPUT 12V Y1

Hinh 26: So do khoi ciia Input + Output v6i STM32F4
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5.2 Led dongho + ma trn phim

Ngoaivi | Chan vidieukhién | Chiic niang
SPI_SCK PB3 SPI1_SCK
SPI_MISO PB4 SPI1_MISO
SPI_MOSI PB5 SPI1_MOSI
BTN_LOAD PD3 GPIO Output
LD_LATCH PG6 GPIO Output

Béng 3: Két nbi ngoai vi

‘ PB3 SPI_SCK
' ’ PBS SPI_MOSI

STM32F4 PGB LD_LATCH

74HC595 == | ED déng hd

Hinh 27: S0 do khoi ciia LED dong ho véi STM32F4

PB3 SPI_SCK
PD3 BTN_LOAD [

-

STM32F4 PB3 SPI_SCK

PD3 BTN_LOAD EEFTEfeLLT
PB4 SPI_MISO

]

Ma trén phim

Lys

Hinh 28: So do khoi ctia Ma tran phim véi STM32F4
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5.3 LCD and Touch XPT2048)

Ngoai vi | Chan vi dieu khién | Chiic ning
DO PD14 FSMC_DO
D1 PD15 FSMC_D1
D2 PDO FSMC_D2
D3 PD1 FSMC_D3
D4 PE7 FSMC_D4
D5 PE8 FSMC_D5
D6 PE9 FSMC_D6
D7 PE10 FSMC_D7
D8 PE11 FSMC_D8
D9 PE12 FSMC_D9
D10 PE13 FSMC_D10
D11 PE14 FSMC_D11
D12 PE15 FSMC_D12
Ngoai vi | Chan vi dieu khién | Chiic niang
D13 PD8 FSMC_D13
D14 PD9 FSMC_D14
D15 PD10 FSMC_D15
BLK PA8 GPIO Output
RD PD4 FSMC_NOE
WR PD5 FSMC_NWE
CS PD7 FSMC_NE1
RESET PC13 GPIO Output
RS PE3 FSMC_A19
T_CLK PG8 GPIO Output
T_CS PG73 GPIO Input
T_MISO PC12 GPIO Input
T MOSI PC9 GPIO Output
T_PEN PC8 GPIO Input

Bang 4: Két n6i ngoai vi

Kit thi nghiém BKIT Arm4
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5.4 Real Time Clock (DS3231)

Ngoaivi | Chan vi diéu khién | Chiic ning
DS3231_SCL PB6 12C1_SCL
DS3231_SDA PB7 12C1_SDA

Bang 5: Két n6i ngoai vi

5.5 ADC+PWM

Ngoai vi Chan vi diéu khién | Chifc ning
Voltage sensor PBO ADC1_IN8
Current sensor PB1 ADCI1_IN9

Light sensor PCO ADC1_IN10
Potentionmeter PC1 ADC1 _IN11
Temperature Sensor PC2 ADCI1_IN12

BUZZER PF8 TIM13_CH1

Béng 6: Két n6i ngoai vi

5.6 RS232

Ngoaivi | Chan vidiéu khién | Chiic ning
RS232_RX PA9 USART1_TX
RS232_TX PA10 USARTI1_RX

Bang 7: Két n6i ngoai vi

’ I PAS RS232_RX
- i —
STM32F4 PA10 RS232_TX

Hinh 29: So do khoi ciia RS232 vdi STM32F4
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5.7 RS485

Ngoaivi | Chanvidiéukhién | Chiic ning
RS485_RX PC10 USART3_TX
RS485_TX PC11 USART3_RX
RS485_EN PA15 GPIO Output

Bang 8: Két n6i ngoai vi

Lys

STM32F4

PC10
PC11
PA15

RS485_RX
RS485_TX
RS485_EN

i 5485 Port

Hinh 30: So do khoi ctia RS485 vdi STM32F4

5.8 Module sim A7670C

Ngoaivi | Chanvidiéukhién | Chiic ning
SIM_RX PAO UART4_TX
SIM_TX PA1 UART4_RX
SIM_NET PF6 GPIO Input
SIM_STATUS PE2 GPIO Input
SIM_PWR PF7 GPIO Output

Bang 9: Két n6i ngoai vi

5.9 Eeprom AT24C512

Ngoai vi Chan vi diéu khién | Chiic ning
Eeprom_SCL PB6 12C1_SCL
Eeprom_SDA PB7 12C1_SDA

Bang 10: Két ndi ngoai vi

Kit thi nghiém BKIT Arm4
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5.10 BO0 nhd flash W25Q64FV

Ngoaivi | Chan vi diéu khién | Chiic ning
Flash_CS PB12 SPI2_NSS
Flash_SCK PB13 SPI2_SCK
Flash_SO PB14 SPI2_MISO

Flash_SI PB15 SP12_MOSI

Bang 11: Két ndi ngoai vi

Kit thi nghiém BKIT Arm4

Trang 23



5.11 SRAMIS61LV51216

Ngoai vi | Chan vi diéu khién | Chiic ning
DO PD14 FSMC_DO0
D1 PD15 FSMC_D1
D2 PDO FSMC_D2
D3 PD1 FSMC_D3
D4 PE7 FSMC_D4
D5 PE8 FSMC_D5
D6 PE9 FSMC_D6
D7 PE10 FSMC_D7
D8 PE11 FSMC_D8
D9 PE12 FSMC_D9

D10 PE13 FSMC_D10
D11 PE14 FSMC_D11
D12 PE15 FSMC_D12
D13 PD8 FSMC_D13
D14 PD9 FSMC_D14
D15 PD10 FSMC_D15
A0 PFO FSMC_A0
Al PF1 FSMC_A1
A2 PF2 FSMC_A2
A3 PF3 FSMC_A3
A4 PF4 FSMC_A4
A5 PF5 FSMC_A5
A6 PF12 FSMC_A6
A7 PF13 FSMC_A7
A8 PF14 FSMC_AS8
A9 PF15 FSMC_A9
Al0 PGO FSMC_A10
All PG1 FSMC_A11
Al2 PG2 FSMC_A12
Al3 PG3 FSMC_A13
Al4 PG4 FSMC_A14
Al5 PG5 FSMC_A15
Al6 PDI11 FSMC_A16
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5.12 CAN

Al17 | PD12 | FSMC_A17
Al18 | PD13 | FSMC_A18
CE | PG10 | FSMC_NE3
WE | PD5 | FSMC_NWE
OE | PD4 | FSMC_NOE
BLE | PEO | FSMC_BLNO
BHE | PE1 | FSMC_BLN1

Bang 12: Két ndi ngoai vi

Ngoaivi | Chén vi diéu khién | Chitc ning
CAN_RX PB8 CAN1_RX
CAN_TX PB9 CANI_TX

Bang 13: Két ndi ngoai vi

57 §

STM32F4

CAN_RX

PBS

TJA1050

CAN_TX

CAN Port

Hinh 31: So dé khoi ctia CAN véi STM32F4

5.13 USB
Ngoaivi | Chan vi dieu khién Chiic ning
USB_DP PA12 USB_OTG_FS_DP
USB_DN PA13 USB_OTG_FS_DM
Béang 14: Két nbi ngoai vi
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5.14 ESP

6 Két ndicac module va ESP8266

6.1 Ethernet (ENC28J60)

Ngoaivi | Chanvidiéukhién | Chicning
ESP_POWER PF10 GPIO Output
ESP_BUSY PF9 GPIO Input
ESP_TX PA3 USART2_RX
ESP_RX PA2 USART2_TX

Bang 15: Két nbi ngoai vi

Ngoai vi | Chan vi dieu khién | Chic ning
CS GPIO15 SPI_CS
SI GPIO13 SPI_MOSI
SO GPIO12 SPI_MISO
SCK GPIO14 SPI_SCK

Bang 16: Két ndi ngoai vi

6.2 SD Card
Ngoai vi Chan vi diéu khién | Chiic ning
CS GPIO4 SPI_CS
DI GPIO13 SPI_MOSI
DO GPIO12 SPI_MISO
SCK GPIO14 SPI_SCK
CARD DETECT GPIO16 GPIO Input

Bang 17: Két ndi ngoai vi
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6.3 Giao tiép véi STM32

Ngoai vi | Chan vi diéu khién | Chiic niang
STM_RX GPIO1 TXDO
STM_TX GPIO3 RXDO

Bang 18: Két ndi ngoai vi

GPIO15 GPI04 cs

GPIO13 DI

GPIO13

(Eﬁtggg]féo) ESP8266

GPIO12 DO

GPIO14 SCK

GPIO16 CARDDETECT

Hinh 32: So do khoi ciia cdc module vGi ESP8266
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