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Overview of STM32F407VET6

The STM32F407VET6 microcontroller is a powerful, feature-rich, and versatile
device that has become a popular choice for embedded system applications.
Its Cortex-M4 core provides performance capabilities for complex tasks, while

its wide range of peripherals enables it to interface with a variety of external

components.
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What is the Frequency of
STM32F407VET6?

The STM32F407VET6 is based on an ARM Cortex-M4 core, which is capable of
operating at frequencies up to 168 MHz. It features 4KB of instruction and

data caches, as well as a Floating Point Unit (FPU).
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STM32F407VET6 Applications

Industrial automation: control machinery and processes.

Robotics: control their movements and actions.

Consumer electronics: such as smartphones, tablets, and smart home devices.
Automotive: such as engine control, anti-lock brakes, and infotainment systems.
Medical devices: such as patient monitors, infusion pumps, and diagnostic

equipment.
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STM32F407VET6 Applications

Communication systems: such as routers, switches, and wireless access points.
Aerospace and defense: such as navigation systems, avionics, and missile guidance
systems.

Audio and video equipment: such as amplifiers, mixers, and video processors.
Gaming systems: such as consoles and handheld devices.

Internet of Things (loT): such as smart sensors, gateways, and controllers.
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STM32F407VE Specification

Parameter Value

Manufacturer STMicroelectronics

CPU ARM® 32-bit Cortex®-M4
Flash Memary Up to 1 Mbyte

SRAM Up to 192+4 Kbytes
Maximum Frequency 168 MHz

Voltage Range 18Vio36V

A/D Converters 3x12-bit

D/A Converters 2x12-bit

DMA 16-stream

Timers Up to 17 (12 16-bit and 2 32-bit)

Up to 140 (136 fast I/0s up to 84 MHz and 138 5 V-
tolerant 1/0s)

/0 Ports
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STM32F407VE Specification

Parameter Value
Communication Interfaces Upto 15

12C interfaces Upto 3

Internal RC oscillator frequency 16 MHz

Crystal oscillator frequency 4-10-26 MHz
Backup registers 20%372 hit

Optional backup SRAM 4 KB

SPIs Up to 3 (42 Mbits/s)
Maximum number of A/D channels 24 channels

Maximum A/D conversion rate (triple interleaved
7.2 MSPS
mode)

Package LQFP6&4, LQFP100, LQFP144, LQFP176, UFBGA176+25
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STM32F407VET6 Pinout
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STM32F407VET6 Pinout (LQFP64)
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STM32F407VET6 Pinout
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STM32F407VET6 Pinout (LQFP100)
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STM32F407VET6 Pinout
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PF2d] 12 97 bhrey
PFad 13 96 O PCE
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PHO O 23 86 1 pp1s
PH1O 24 85 O PD14
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STM32F407VET6 Pinout (LQFP144)
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STM32F407VET6 Block Diagram

NJTRST, JTDI,
JTCK/SWCLK
JTDO/SWD, JTDQ

TRACECLK
TRACED[3:0]

Mil or RMIl as AF
MDIO as AF

DP. DM
ULPI-CK, D[7:0], DIR, STP. NXT
SCL/SDA,INTN, ID, VBUS, SOF

PA[15:0]
PB[15:0]
PC15:0]
PD[15:0]
PE[15:0]
PF[15:0]
PG[15:0]
PH[15:0]

PI[15:0]

140 AF

D7:0]
CMD, CK as AF

mpl. channels (TIM1_CH1[1:4]N,
4 channels (TIM1_CH1[1:4]ETR,
BKIN as AF

smpl. channels (TIM1_CH1[1:4]N,
4 channels (TIM1_CH1[1:4]ETR,
KIN as AF

2 channels as AF
1 channel as AF

1 channel as AF

AX, TX, CK,
CTS, RTS as AF
RX, TX, CK,
CTS, TS as AF
MOSI, MISO,
SCK, NSS as AF

'VDDREF_ADC
8 analog inputs common
tothe 3 ADCs
8 analog inputs common
tothe ADC1 &2
8 analog inputs for ADC3

CCM data RAM 64 KB] N External memory LK, NE [3:0], A[23:0],
controller (FSMC) D[31:0], OEN, WEN,
JTAG & SW MPU Ke=2q sRaM, PSRAM, NOR Flash, [ +/| NBL[3:0], NL, NREG,
ETM NVIC PC Card (ATA), NAND Flash NWAITAORDY, CD
e NIORD, IOWR, INT[2:3]
ARM Cortex-M4 D:EL INTN, NIIS16 as AF
ortex- N i
168MHZ  aus kN _
FPU B N Flash
S-BUS
v A = up to
Ethernet MAC | DMA/ | E 1 MB
101100 FIFO g HSYNC, VSYNC
T Bl g K[ SRAM 112KB PUIXCLK, D[13:0]
i DMA K= Srami6 KB ]
| otaHs |rrok——ne SEAMITEHE
<
DMA2  [Psteams < ANEZ 160 MMz SCL SDA, INTN, ID, VBUS, SOF
DMA1 ES"SFT'F“S c v | AHB1 168 MHz VoD «|Power managm
voltage VDD,wmst
Sak
VCAP1 VCPA2
@VDDA @vDD
] POR ™ Supply
GPIO PORT A 1 s re3t]  supervision
I RCLS |~ mt |[ POR/POR
-« DDA, VSSA
GPIO PORT B | s | BoR K= [
GPIO PORT C
@VDDA @VDD
GPIO PORT D :>E>sc,m
0SC_ouT
GPIO PORT E Fs;)sek( &
cloct o
GPIO PORT F control
T K= VBAT =1.65t0 3.6V
GPIO PORT G Xy
3 g SCa2_IN
GPIO PORT H LQpR - 08G32_OUT
AWU RTC_AF1
SPIOPORT! Backup register RTC_AF1
4 KB BKPSRAM
K= TIM2 325 4 channels, ETR as AF
K= TIM3  18b 4 channels, ETR as AF
DMAZ DMA1
K= TIM4 160 4 channels, ETR as AF
— AHB/APB2 | AHB/APB1 @ TIM5 32 4 channels
EXT IT. WKUP
k= TIM12  16b 2 channels as AF
SDIO/MMC | & [<=> >
kK= TIM13  16b 1 channel as AF
TIMA7 WM = TIMi4  16b 1 channel as AF
TIM8 / PWM 16b [<—>| mcard RX,TX as AF
RX, TX as AF
TIMg 18D = = usarTd" 2] CTS, TS as AF
N
r UART4 RX,TX as AF
&b z K=
TIMIO  18b K= 5 N
TIM11 1eb [ @ gu’“—b UARTS TXas
T me—— < £] e MOSI/SD, MISO/SD_ext, SCK/CK
b = I o oS, Moy ST
smoard k= SP3/1283 . _ext,
ST ysaRTE [ TIMZ 160 ki ¥ NSSIWS, MCK as AF
= g ke i2cusmBus SCL, SDA, SMBA as AF
@VDDA ke 12c21smBUS SCL, SDA, SMBA as AF
1
Temperature sensor | K—>| ® |2GA/SMBUS SCL, SDA, SMBA as AF
ADC1 |
ADC2__| i = | K= bxCAN1 | X RX
ADC3 | i
LI K= bxCAN2 TX, AX

DAC1_OUT DAC2_OUT
as AF as AF

MS19920V2
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Programming STM32F407VET6 using Arduino IDE

Procedure:
STM32CubeProgrammer software: Install STM32CubeProg software tool.
Install Arduino IDE.
Add this package in the preference of Arduino IDE.
Go to Board Manager and Install STM32 Core Boards.

Update driers for STM boot Loader through device manager.

1

2

3

4

5. Install DfuSe on your pc.
6

7. DFU mode is often selected by connecting BootO pin to 3.3v and Boot1 pin to GND.
8

Select USB for communication using STMCubeMX software.
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Programming STM32F407VET6 using Arduino IDE

Address CwxDB000000 | = [ Size 400 Data width 32-hit = Find Data Ox

Address 0 4 8 c ASCH
0x 08000000 20020000 0B001CEL 08001D31 08001D31 R AR ey (o
Ox 08000010 DEOD1D31 DEOO1D31 DB0O1D31 0OoC0000 Lokl evaces
0x 08000020 00000000 00000000 00000000 DBOOID31  ....ceeernaun. 1...
Ox 08000030 08001031 QOO00000 08001031 08001057 | B [ e P
Ox08000040 08001031 08001D31 08001031 08001D31 i S S
Ox 08000050 08001031 08001031 0B0OO01B39 0BOO1B3F Lzl
Ox 08000060 0BOO1B4S 0BO01B4E 08001851 08001D31 E...K...
Ox 08000070 08001031 0BOO1D31 08001031 08001031 B |
O0x 08000080 08001D31 0B001D31 08001D31 08001D31 1....
Ox 08000090 08001031 0EOO1D31 08001D31 DBOO1B57 P
O0x 08000040 0BO020D9 08002011 080020ED 08002035
Ox 08000080 DE002049 08002050 08002071 08001031 ST, K

e

{
-
ol
AR

Target information

Log Live Update  Verbosity level @ 1

FROOTEYS TR TTITCUO

Size 16 Bytes
:13 1 UPLOADING
26113 ¢ Size 1024 Bytes

Address 1 OxB000000

3 : Read progress SRR ¥ Es

20:26:13 : Time elapsed during the read operation i5: 00:00:00.007
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Programming STM32F407VET6 using Arduino IDE

9. Select proper board, port and upload method as DFU in Arduino IDE.
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Programming STM32F407VET6
using Arduino IDE

Procedure:
10. Define the inbuilt LEDs. Onboard LEDs on STM32F407VET6 are PA6, PA7.
11. Upload the Blink Code.

12. Now you are all set to program STM through Arduino IDE.



