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[ STM32CubemMx Untitled

Existing Projects

Open Existing Projects

2)  IEFE NCU:

Window Help
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B Cieste 2 e Frojet

New Project Manage software installations

Recent Projects - Check for STM32CubehX and embedded software packa

CHECK FOR UPDATES.
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Exit

1 My project from I

Install of remove embedded software packages
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STM322F407ZGT6, B4 T.7, W FEIFiR.

Eeprom = 0 (Bytes)
[ 4

Flash = 1024 (kBytes)
[ 4

Ram =192 (kBytes)
P
®

Freq. = 168 (MHz)
[ 4
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Features Block Diagram Does & Resaurces [4] Datashet [ Buy
Part Number Search b ¥ STM32F4072G ET‘! E
Q, [sTm32Fa07z6 1 High-performance foundation line, ARM Cortex-M4 core with DSP and FPU, 1 Mbyte Flash, 168 MHz
CPU, ART Accelerator, Ethernet, FSMC
FHENBRNAS
Core > Unit Price for 10kU (USS) : 6.049
El Active 0

Series Productis in mass production LQFP144

Line The STM32F405xx and STM32F407xx family is based on the high-performance ARM Cortex-M4 32-bit RISC core operating at a frequency of up fo
168 MHz. The Cortex-M4 core features a Floating peint unit (FPU) single precision which supports all ARM single-precision data-processing

Package > instructions and data types. It also implements a full set of DSP instructions and a memory unit (MPU) which security.
The STM32F405xx and STM32F407xx family incorporates high-speed embedded memories (Flash memory up o 1 Mbyte. up to 192 Kbytes of

Other w SRAM), up 1o 4 Kbytes of backup SRAM, and an extensive range of enhanced 1Os and peripherals connected to two APB buses, three AHB buses
and a 32-bit multi-AHB bus matrix.

Price =6.049 All devices offer three 12-bit ADCs, two DACs, a low-power RTC, twelve general-purpose 16-bit timers including two PVWM timers for motor control,

& two general-purpose 32-bit timers. a true random number generator (RNG). They also feature standard and advanced communication interfaces.

10 =114

® Features

- Core: ARM 32-bit Cortex-M4 CPU with FPU, Adaptive real-time accelerator (ART Accelerator) allowing 0-wait state execution from Flash
memory, frequency up to 168 MHz, memory protection unit, 210 DMIPS/1.25 DMIPS/MHz (Dhrystone 2.1), and DSP instructions

MCUs/MPUs List: 1 item Display similar items

1 T O (P T e 7 I I
vz STM32F4072G  STM32F4072GTx Active 6.049 LQFP144 1024 kBy... 192 kBytes 114 168 M... 0.0
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Reset_State
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O_Input
GPIO_Analog
EVENTOUT
GPIO_EXTI3
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4)  HdiSystem Core™'IGPIOEIH, PC135| I & 40 & ffis o

Pinout & Configuration Clock Configuration

Additional Software

GPIO Mode and Configuration ;
 Coigram
|Group By Peripherals v ‘

DMA
T Search Signals
2 [ Show only Modified Pins
s FIO out..| |o F\OF’u Modrﬁed
WWDG nfa pu lo pull-u... Low
Analog >
Timers >
Connectivity 5 +PC13-ANTI_TAMP Configuration -
o |
GPIO output level High v
Multimedia »
-
4 GPIO mode |Output Push Pull A& w |
Security >
Computing > GPIO Pull-up/Pull-down Mo pull-up and no pull-down & ~
-
Middleware > Maximum output speed |L0w L4 ~ |
User Label LED |

] 5.1.5 5] IR &

5)  HFEPR RCC FCE o a0 H A FE B A4 BRI B =2 1 F 8 RC PR3% 2% (HST) &

AR BHRE EE AN R, X B R ANERI . W R PR

Pinout & Configuration Clock Configuration

Additional Software

Q L RCC Mode and Configuration |
Categories

System Core G High Speed Clock (HSE) Eystalfﬁeramic Resanator V|
) Low Speed Clock (LSE) [Disable v]
DMA [ Master Clock Qutput 1
GPIO [ Master Clock Output 2
WDG
NVIC [ Audio Clock Input (123_CKIN)
v RCC
vV 5YS
WWDG
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Pinout & Configuration

Clock Configuration

-Project Settings -
Project NM
[GRIOLigh

Project Location

\D:\stm\pro]’e ct

o~

[ ores |

-
Z

Application Structure

‘Basic

i ‘ [[1 Do not generate the main()

Toolchain Folder Location

Code Generator

\D:'\stm‘\pmje:t\GPIOLight'\ /)
Toolchain / IDE 3
IMDK-ARM V& &~ ~] DGenera

¢Linker Settings
Minimum Heap Size

Minimum Stack Size

Advanced Settings

0x200

8) i “GENERATE CODE”

M ESRBEAT I ED
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Project Manager

[@ STM32CubeMX LED.ioc: STM32F407ZETx

sz File Window Help
CubeMX

STM32Cube MCU packages and embedded software pack

L. ol BA
Eif. cRLH

O Add necessary library files as reference in the toolchain project configuration file 73 & 1| 04, EL4E M A1

@ Copy all used libraries into the project folder 417
O Copy only the necessary library fies 145

Generated fles
[ Generate peripheral initalization as a pair of "¢/t files per peripheral
[0 Backup previously generated files when re-generating i

Keep User Code when re-generating & %74

Delete previously generated fles when not re-generated &

HAL Setting
[ Set all free pins as analog (to optimize the power consumption) 1% [ 21/ 5| 11
[ Enable Full Assert

Advanced Settings

Template Setting;

Select a template to generate customized code Settings ‘

K 5.1.9 TR CHACE

9) ERURIIE, AU 5. 110 k. Hio0E TR, LA TR #0
FTIFAE AR I TR T LA $% CLOSE.

Rl = F
GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager

Project Settings
Project Name
[ePIOLight |

Project Location
[pristm\project |

| 10 not generata the main() /

x

2

D:Astm) t\GPIOLight\
(O C Ty | Distmiproec = @ mecoess ully genegfled under D PIOLight
Toolchain / IDE
Linker Settings l

| Minimum Hean Size o200 1
K] 5.1.10 4 T A%

Toolchain Folder Location
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main.c h stm32f4x¢_hal_gpio.c

82 Configure the system clock */
83 emClock_Config(); \
84
85 UXER CODE BE [ Options for Target 'GPIOLight’ x
86 ' - 2
g; CODE EN pavice | Target | Output | Listing | User | C/C++ | Asm | Linker Debug lllti].itiesl 4
89 /* Initialize & (" UseSimulator #ith restrictions Settings & lse: |J-LINK1J-THACECarte: 5 :I Settings I
90 | MX _GPIO_INSit()i [~ Ly Speedio FeaTime
91 /* USER CODE BRF _ : .
s s W Load Application at Startup ¥ Run to main() ¥ Load Application at Startup ¥ Run to main
;j /% TSER CODE:13 Intialization File: Inttialization File:
95 /* Infinite 1o | J Edit | J
;: ’ iszr{{lll:et-z BI | Restore Debug Seasion Setings - |~ Restore Debug Seséion Settings

walle
= ¥ Breakpoints ¥ Toolbox ¥ Breakpoints [V Toolbox
a9 /* USER CODE [V Watch Windows & Performance Analyzer ¥ Watch Windows
.00 ¥ Memory Display [V System Viewer ¥ Memory Display [V System Viewer
.01 /* USER CCDE
e HAL Delay (SONSFRUDIC Parameter Driver DLL:  Parameter
ne TAT M~DTA Tam~d

Kl 5.1.11 TR E
Cortex JLink/JTrace Target Driver Setup
Debugl Trace Flash Dgynload | 5
-Download Fungiin ~RAM for Algorithm
LOAD " Erase Full Chip ¥ Program
FF Erasesectors [ Verify Start: [0x20000000 Size: [0x1000
" DonotErase [v Reset and Run
Programming Algorithm 6
Description / l Device Size I Device Type Address Range
STM32F4xx Flash / ™ On-chip Flash 08000000H - OB0FFFFFH
Start:l Size:

K 5.1.12 FTEmIFEE
11) STM32CubeMX fERCE 5ER )G, W EW MR RO WET 7. BRITA &
BRI AR RS e 2B A . 7E man. ¢ BAEFER while (1) dr, WINPATACHD .

while (1)
1

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

HAL Delay(1000); //FEET
HAL GPIO TogglePin(GPIOC, GPIO PIN 13);

/3 T EE

}
/* USER CODE ENWD 3 */

K 5.1.13 I INThEEARAY

SRR FH A RBULFER N “/* USER CODE BEGIN...*/” & “/* USER CODE
END... */” 2|8, X# CUBEMX LEXHMUERGRE, HAERMRARH, m
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7] stm32fdx_hal_flash_ex.c = fg;
5] ﬂmBEfAn_hal_flash_raW o
-1 stm32fdo_hal_gpio.c 111
7 ] stm32fdoc_hal_dma_ex.c 112
¥ ] stm32fdoc_hal_dma.c 113 -
7] stm32fdoc_hal_pwr.c lf:
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GPIO_Output |33
GPIO_Output  |J5%
GPIO_Output |55
Reset_State
ADC3_IN9

FSMC_A3
GPIO_Input

K 5.2.2 5| JHITCE

14) FR/nAT 5] IS B e e, 0 7 B E w0 AR, Wil 5. 2.3 A, & GPIO
P BBk A AN S, RPN S, SRS T 5 E G IR,
5. 2. 3.

Additional Software

al ] & GPIO Mode and Configuration =

System coy ~ [ Group By Peripherals
® GFIO
s 1 O

GPIO
e Search Signals
i
RCC
S | Pin Name | Signal on Pin [GPIO output | GPIO mode [GPIO Pull-up._ [Maximum ou._]
WWDG PFO nia High Output Push... No pull-up an... Low
PF1 nia High Output Push... No pull-up an_.. Low
PF2 nia High Output Push... No pull-up an... Low
Analog > BE3 nia High ‘Output Push... No pull-up an... Low
Timers >
Connectivity >
Multimedia >
3
Security >
Compting > PF3C 5
Middleware > GPIO output level [Hign ~]
GPIO made [Output Push Pul ~]
GPIO Pull-up/Pull-down [No pull-up and na pull-down ~]
Maximum output speed [Low ~]
User Label [ |

K 5.2.3 5| IR E

15) ¥ VUANLEDfLabel 43 # 24 B LED1. LED2. LED3. LED4, T E iz,
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GPIO Mode and Configuration :

Configuration

‘Gmup By Peripherals

Search Signals

& HF)

[J Show only Modified Pins

PR3 Configuration -

GPIO output level ‘Low V|
GPIO mode [Output Push Pul ]
GPIO Pull-up/Pull-down ‘No pull-up and no pull-down V|
Maximum output speed ‘Low V|
User Label ILED4 | ®

K 5.2.4 H K Label

16) 5| BHC B 52 i B RLZR I S AT A R B E I B, P EE S LI —.

17) BB TRESCHE, FRA A ARAS . 2% i 5. 2. 5,

HAGEA P07 4F, SH L

R4 MR AR BAT B

(Project Setting:
Project Name

/-

lPi0_LED

Project

Project Location

‘D:\stm\pruje ctl

Application Structure

‘Baswc

e ‘ [ Do not generate the main()

Toolchain Falder Location

oo |

\D “\stmiproject\GPIO_LED\

[ie Generator
Toolchain / IDE
MDK-ARM V5

~ | [ Generate Under Roat

K| 5.2.5 TR XHKE

18) FTIFA R TR, BCE T FOas, WHE5.2.6 MK 5.2.7 R, IRW 2%
LI —.

M &2 6@

main.c ! stm32f4xhal_gpio.c |

/*YConfigure the system clock */
SysyemClock Config():

L%

/* UAER CODE B% Options for Target 'GPIOLight’

/* OS CODE EN

2
| croes | dsn |hb-lm |veilities |

/* Initialize 4
MX_GPIO Init()
/* USER CODE BH

/* USER CODE EN
/* Infinite lo
/* USER CCDE Bl
while (1)

/* USER CODE

/* USER CODE
HAL Delay (50

AT ADTA Ta~d

Device | Tu’;!t] Output | Listin{l User 4
€ Use Smulstor  with restrictions  Setngs | | & Use: [FLINK/JTRACECotex 3 ~| Settings |
I Limit Speed to Real-Time ’
¥ Load Application at Startup ¥ Runto main() ¥ Load Application at
Initialization File: Initialization File:
| J Edit | I
 Restore Debug Seasion Settings Restore Debug jon Settings

¥ Breakpoints W Toolbox ¥ Breakpoints

[¥ Watch Windows & Peformance Analyzer ¥ Watch Windows

¥ Memory Display ¥ System Viewer ¥ Memory Display
CPUDLL: Parameter: Driver DLL: Parameter:
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K 5.2.6 FEgmIFIE

Debug | Trace Flash Dgynload | 5
Download Furyz RAM for Algorithm
LOAD " Erase Full Chip [V Program

‘; (* Erase Sectors [ Verify Start: |DXEDDDOODO Size: |Dx1000
" DonotErase  [v Reset and Run

Programming Algorithm 6
Description / ! Device Size ‘ Device Type Address Range
STM32F4xx Fiash/ ™M On-chip Flash 08000000H - OBOFFFFFH
Start: | Size:
Kl 5.2.7 THE G IFIE

19) ETREFRRNE AU GERZNTEAT M) » ik R, WE 4 SNT I TAE
R
HE: APRBALFEIME “/* USER CODE BEGIN...*/” & “/* USER CODE
END...*/” 2|8, X# CUBEMX LEXHWNERRE, HAERMERMNE, m

-2 Al Sy T A
SRS R LED U6
1,556 H 11

1 4R STM32CubeMX A F 7792 F2 7 A8 e BRT LAt AR 5% IO B
2 HEARLE MDK (A FER B9 0 AR At AR < #4E
3 IR STM32 B HLAY GPTO A4 N L Thie .

25206 W
1 PCHL—FH
2 ST E—A

ERT R
FIFH 5256 45 (1) LD1-LD4 A1 4 i CB87E LCD BE% R 7)) , igmFESLl LETF. RIGHT.
UP. DOWN. #%%843 5I%FRiff) LD1. LD2. LD3. LD4 #5475, HAhIERIT K.
4. 5255 5 #
S A3 M PRO-PF3 Rtz 0ot b LD1-1D4 (482 1 oK 4 AN 1 K B HE 3 4 H A X (Out_pp)
LETF. RIGHT. UP. DOWN. #%#/3% 5 PG14. PG13. PG15. PG12 425 J Mk v -G % C(Hp
P bR I 5] TR A AR S s e AR R AT BB R
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Kl 5.3.1 R AT HLER &
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[
A
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Kl 5.3.2 420 LR ]
55056 D IR
(1) RIE L 2 WML NS, @ — N TR, I A E ARS8
(2) ARG ¢ RS, FTH TR, MMM ERIE T B SMET .
(3) TR, X LRECHEITIHE TR, SFEBITER.
6. 5256 51 2
1) FT7F STM32CubeMX . —ANH I T2, EFEMHMSR S (S3FRK—) . I
GIC B S R 2R 5], K PFO-PF3 i E 4 GPIO f i, JF 5k Label,
W RE TR

\Lem G120 Enter User Label
Signal Unpinning
LED2 |E&} & Fin Stacking

LED3 |z !
LED4

vice

K] 5.3.3 Bt & GPIO farH

2)  PG12-PG15 FCE A GPTO fg AR, HFHEk Label, W NEIATR.
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3)

4)
5)
6)
7)

KEY_RIGHT
KEY_DCWHN

o
=
t
1n}
="

ol 2l el el ol ol w

GPIO_Input (PG12) KEY DOWN |LE

K| 5.3.4 Bl E GPIO %A\

e & 51

Pinout & Configuration Clock Configuration
Additional Software v Pino
0. {E‘fﬁ GPIO Mode and Configuration :
caciiiee ] - I

System Core E |Gruup By Peripherals ~ |

DMA

Search Signals
IWDG Search (CRIHF) [ Show only Modified Pins
ReC Signal on P [GPIO oupit —_GPIO mode
v ‘;MDG PFO nia i |Output Push  No pull-up an_ Low LED1
PF1 n/a Output Push ... Mo pull-up an... Low LED2
PF2 nia Output Push ... No pull-up an... Low LED3
PF3 nfa Output Push ___ Mo pull-up an__. Low LED4
Anding ’ L potz nfa a Input mode Mo pull-up an._..nfa KEY_DOWN
PG13 nfa n/a Input mode Mo pull-up an... nfa KEY_RIGHT
L 4 PG4 nia n/a Input mode Mo pullup an__ n/a KEY_LEFT
CoRtBER 3 PG15 n/a n/a Input mode Mo pull-up an___ nfa KEY_UP

Kl 5.3.5 5]HIRE
51 BEC B 56 S B ROZ S BB HEAT AR B BRI B, IR E SR —.
Be B TRESCAE, FRAESA AR, Z555—.
I AR TR SO, BCEM R FEE, SRk —.
I P ARRS, fEEREF while (D HdINun FREFEL, aid FE, HBRAEINAM%
B, WE 4 NI TAERES .
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*# USER CODE END WHILE */

f* USER CODE BEGIN 3 */
if (HAL GPIO ReadPin(KEY LEFT GPIO Port,KEY LEFT Pin)=—GPIO PIN RESET)
{
HAL. GPIO WritePin(LED1 GPIC Port,LED1 Pin, GPIO PIN RESET);
HAL GPIC WritePin(LED2 GPIO Port,LED2 Pin,GPIO PIN SET);
HAL GPIC_WritePin(LED3_GPIO_Port,LED3_Pin,GPIO PIN_SET):
HAL GPIC WritePin(LED4 GPIC Port,LED4 Pin,GPIO PIN SET):
else if (HAL GPIC ReadPin(KEY RIGHT GPIO Port,KEY RIGHT Pin)=—GPIO PIN RESET)
{
HAL GPIO WritePin(LED1 GPICO Port,LEDl1 Pin,GPIO PIN_ S5SET):
HAL GPIC WritePin(LED2 GPIC Port,LED2 Pin,GPIO PIN RESET);
HAL GPIC_WritePin(LED3_GPIO_Port,LED3_Pin,GPIO PIN_SET):
HAL. GPIO WritePin(LED4 GPIC Port,LED4 Pin,GPIO PIN SET):
else if (HAL GPIC_ReadPin(KEY UP_GFIO Fort,KEY UF_Pin)==GPIO_FIN RESET)
{
HAL GPIO WritePin(LED1 GPICO Port,LEDl Pin,GPIO PIN_ S5SET):
HAL GPIC WritePin(LED2 GPIC Port,LED2 Pin,GPIO PIN SET):
HAL GPIO_WritePin(LED3_GPIC_Port,LED3_Pin,GPIO_ PIN_RESET):
HAL. GPIO WritePin(LED4_ GPIC Port,LED4 Pin,GPIO PIN_ SET):
else if (HAL GPIC ReadPin(KEY DOWN_GPIO Port,KEY DOWN_Pin)==GPIO_FIN_RESET)
{
HAL GPIC_WritePin(LED1_GPIO_Port,LEDl Pin,GPIO PIN_SET):
HAL GPIC WritePin(LED2 GPIC Port,LED2 Pin,GPIO PIN SET):
HAL GPIO WritePin(LED3 GPIO Port,LED3_Pin,GPIO PIN SET):
HAL. GPIO WritePin(LED4_ GPIC Port,LED4 Pin,GPIO PIN RESET);
else
{
HAL GPIC_WritePin(LED1_GPIO_Port,LEDl Pin,GPIO PIN_SET):
HAL GPIC WritePin(LED2 GPIC Port,LED2 Pin,GPIO PIN SET):
HAL GPIO WritePin(LED3 GPIO Port,LED3_Pin,GPIO PIN SET):
HAL. GPIO WritePin(LED4_ GPIC Port,LED4 Pin,GPIO PIN_ SET):

K 5.3.6 Wit

42 : HAL_GPIO_ReadPin(GPIO_TypeDef* GPIOx, uintl6_t GPIO_Pin)
BR B 3 SR BB A HL S| IR ZS ;s HAL_GPIO_ WritePin(GPIO_TypeDef*
GPIOx, uint16_t GPIO Pin, GPIO_PinStatePinState)® ¥ = E kK 5 5| WKIRES .
7.0 B S
#E_ER I FE g, FAMEH T HAL_GPIO_ReadPin BBz B A2 5| B FEF, X REL IR
Fe T BRI 1R 5] B, AHSERR b, Sl e N AR A R g A, Bl ] —
5ms~10ms, W FE R,

BB

K 5.3.7 i)

AT HE), MEENGREE), RNRIBE S ERAR . RN L N B B
AURATEE o A B B R P i S B, — B PR vk, — i A2 ] B ) 2 A st
U GEE A 10ms ZERF), 55— LR A2 4SRN ARV £ st A2 8 A e i oK
RS, wosid I TEN, W N ETR ) cde.
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KEY] 17K i

K| 5.3.8 fEE T}
185 [ AT R S B () v e BB ATV R AR B, g3 EIRBIRE.

FEH~: A LUK HAL_GPIO_ReadPin 2 B pR 0 % e v B 58 XA 22 8 49 o6 3L
KEY_StateRead, fEi%pRELHHATRAFIHEIMGCEE, &€ IZHIRES .

SRIR MY SINER AR i SERE

15250 H 1)
1 4R STM32CubeMX {FH ik FRFAMKMELE, MRl E.
2 HARLE MDK (M FH . R B0 n L K FAthbH DG IR 4
3 AR STM32 B ML) A o
25080
L PCHL—F
2 EKTE—&
3SRIG N
FIF SREGF 65 LDL A0 UP 4248 (B97E LCD R 7E) , AN b Th R 4w F S B 42 UP
FBE R NI LD1 2 KRS VI e
45256 53 Bt
LD1 H PFO #% 4, 7E GPIO HJ4Rbiy, 75 ZLKEIX AN 5] JHIEC B GPIO 4 B,
UP 4%4 o5 FI /2 PG5 51, 4288 AR P A CEP 8 % T 9] I P RSP .
frgE B K 5. 3. 2 iR
PG15 AME AT &5 EXTIL5 [, ELAAR AR A I J5 3815 226 A0 B BTl
5.5 58 0 I
(1) $IRAT LA SEIOA S 2, B — NI LR . JFRCE MR S 4L
(2) WA RIFEY, SEIUAY SEIR T Re
(3) TG, X LT RIFN IR T, BFEBITER.
(4) FEFEFEG, £kd% UP #4, &%F LDI A8k,
6.5 5851l
1) FTJF STM32CubeMX . —ANEi i TAE, EFAE ISR RS, BB AN 5] .
2) ¥ PFO 5 G & B =
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Pinout & Configuration

T

System Core v [Graup By Peripherals ]

Search Signals
5 [ Show only Modified Pins

Output P... No pulhu... Low " LeDt

PFO nla High

PFOC

Analog > GPIO autput level [High ~]
Timers ? GPIO mode [Dutput Push Pul V]

GFIO_ Output (PFD) Comnecivity >
@ = GPIO Pull-up/Pull-down [No pull-up and no pull-down ~]

Muttimedia >
Maximum output speed JLow ]

Security >
User Label [ED1 |

_ Comuuting Z -

K 5.4.1 5| JHITCE
3) FCEFW, i PG5 5 5] Rk H 8 B AN R Wi

Reset_State
ADC1_EXTI5
ADC2_EXTI15
ADC3_EXTI5
DCMI_D13
USARTE_CTS
GPIO_Input
GPIO_Output
GPIO_Analog
EVENTOUT

K 5.4.2 5| KA E

4) PR, PRI R B R A 5 2

Pinout & Configuration Clock Configuration

Additional Software v

Q { GPIO Mode and Configuration ;
caicarcsy - O Comguain |

System Core ™ |Gr0up By Peripherals ~ |
-
DA
Search Signals
IWDG

[ Show only Modified Pins

or e Jorio Jopo porc o Juee o Tueded

n/a H\gh Output ND puII- L LED1
PG"!S nfa nfa Externa No pull-  nia v
Analog >
Thivisrs N +PG15 Configuration -

GPIO mode External Interrupt Mode with Falling edge trigger detecti... ~
E “ Risi : 3

GPIO Pull-up/... |_Extemal Interrupt Mode with Falling edge trigger detection ]

External Interrupt Mode with Rising/Falling edge trigger

5 User Label External Event Mode with Rising edge trigger detection

External Event Mode with Falling edge trigger detection = |

Connectivity b

Multimedia >

Security
aw

External Event Mode with Rising/Falling edge trigger detectiol

SElection | Cutput

K| 5.4.3 GPIO F1 it B
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5)

6)
7)
8)
9)

10)

B E 5 GPTO 5|, BRIz REH W, 1EFE System Core NI NVIC &I, W1 R K&l
FizR, #& EXTI 1ine[15:0] f#fea)ik, 36 SO E N 1, R L M5k,
BB B e 2 ) ek s

-
RCC Hon maskable interrupt 0 ]
o 1 Hard fault interrupt 0 0
Ywoe Memery management fauf 0 0
Pre-fetch fault, memory access fault 0 0
Undefined instruction or illegal state 0 0
Analog 7 System senice callvia SWI instruction 0 0
Debug monitor ) )
Timers ’ Pendable request for system senice 0 0
Time base: System tick timer 0 0
Conneciity > PD interupt through EXTlne 16 04" 0
Flash global interrupt 0 0
Mufimedia . global interrupt 2 /é(: 0
XTI line[15:10] interrupts 1 ]
Seaury =y global intemupt oo 0

K 5.4.4 5] ITRCE

51 EVC B 58 S B RAZON IS B AT A S B L, B E S e —

B TRESCHE, AR, SH5L5—.

FITFAE R TR, BB H T EdS, S F L —.

1F Application/User M AFER R A ULE ) stmd32f4xx it. ¢ XA, a0 F L tbrid 1
SbFR, HAER A2 R Sm S b ik 55 sk 8. FT IR0, TRLE BIER T B c &
KRN FEM AW S5 1, W N AL 2 R,

EECLL TmanhL 191 | }
B[] stm32fdocite_ 1 192
® L] stm32fdoc_hal_ Lo

= & Drivers/STM32F4o HAL_Dn iz:
] stm32fdnoc_hal_tim.c 196
® ] stm32fdoc_hal_tim_ex.c 157
* _] stm32fdio_hal_rce.c 198
@ ] stm32fdnc_hal_rec_ex.c 193
@] stm32fdux_hal_flash.c 20
@] stm32fdnc_hal_flash_ex.c 202 B
% ] stm32fdo_hal_flash_ramfunc.c 203
s 2 204
@ L] stm32féohel_gpio.c 205 /* USER CODE BEGIN EXTI15 10 IRQn 0 */
@ ] stm32fdohal_dma_ex.c 206 EEin
@] stm32fdix_hal_dma.c 207 /* ER CODE END EXTI15_ 10 IROn 0 */
B0 stm32fdchal_pwr.c 208 PIO_EXTI_ IRQHandler (GPIO PIN_15):
@ J stm3264o; hal_pwr_exc 22: JSER L\.—I‘] EXTI1S5 10 IROn 1 */
] stm32fdoc hal_cortex.c 211 /* USER CODE END EXTI15 10 IRQn 1 */
#-1] stm32fdochal.c 212 } -

K 5.4.5 FIKT R AR

AFAFER IR ERTh AE, AT LA 2 i WA 7 A58 Lo R TR P 1) P 2 R A P2 R 50
BEAZ, BHUEERTErEAL, ZJa N Wel R #. £ HAL b, s
LEHRJFARILZR Y, T2 ST HE AR R ) A B (] 8 bR 2, AR ER 12 08 20 AR
ZJE s AR T FTELAE HAL 28 P BT RBORE rb W7 7 AR 2HRA GRS L AE 7 [ 3
PRECH
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494 J

495 | void HAL GPIO EXTI IRQHandler(uintlé t GPIO Pin)
496 H{

447 /* EXTI line interrupt detected */

498 if(_ HAL GPIO EXTI GET IT(GPIO Pin) != RESET)
489 {

500 __HAL GPIO EXTI CLEAR IT(GPIO Pin);

501 HAL GPIO EXTI Callback(GPIO Pin):

502 }

K 5.4.6 i ER 3L

11) HWrEEKECH: HAL GPTO EXTI Callback (uintl6 t GPIO Pin), I pR% st 2 4h
R AL T PR B . 1R BAE HALL s P oS IR e, N E TR

oid HAL GPIO_EXTI_Callback(uintlé_t GPIO Pin)

/* Prevent unused argument {s) compilation warning */
UNUSED (GPIO_Pin);
/* HOTE: This function Should not be modified, when the callback is needed,
the HAL GPIO EXTI_Callback could be implemented in the user file
o

Kl 5.4.7 5578 S H T [E1 3 BR £

12) WJUAE main. ¢ bR HH 51255 MK, AR HARNTFH LB S, H
P MT 52K, S50 A

/* USER CODE BEGIN 4 */
void HAL GPIC EXTI_Callback(uintlé_t GPIC_Pin)
£ R
if (GPIO_Pin—KEY UP Pin) //KEY UP PRESSED

e {

HAL Delay(10); //DELAY

if (HAL GPIC_ReadPin (KEY UF_GPIO Port,KEY UF_Pin)==GPIC_PIN RESET)
=] {

HAL _GPIO_TogglePin(LED1_GPIO_Port,LEDl_Pin):

K 5.4.8 %Y

13) wiF N#k, %1 UP ME/NMTHPRES .
7. 30 S

B IRATR T — AN — S LED, N7 SRALE AR R W R A, RATTY R
VU, da R PO LED /N o DR S seie = DhRe A, 2 stil ik aeth—
FEo FHE R AT B Wzhae, gfEsz®l LETF. RIGHT. UP. DOWN. F2%8#4) B2 1K) LD1.
LD2. LD3. LD4 fR/RT 5K (3%ft5 LED 5| IS H L =) .

PFEERN : TT DAZh H b b s B R e AR e S m R SR g, A i B S 4 i 1 B R
S 2 SR

K h ERTREE B R F SE3

15250 H 1
1 42 STM32CubeMX ff FH 771k FEIFAMKIIECE, T AR E.
2 EIRTE MDK [P FH . 2P BOaim LA K At AH O 454
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3 AR STM32 H 5 HLIRIE I 2% S H g A o
25256 B A%
1 PCHL—H
2 SEFE—f
ERS
P SR56F S 1204 PCL3 T/ AT, SEB e I 2845 5 1s INKRIh&E
45256 3 By
PC13 AAZ 0ot L LD2 AT i3 1, K5 PC13 BCE N GPTO fay A=, BB e ht 8 Thae, sL
BURZRIT TN KR, PCL3 F87R 4T B il N BT o

LD2 ¥
+3v3| I;:{ 1 2 PCI3
- red
K 5.5.1 fion AT FLER 1A

STM32F4 S Fr HAT 14 NERT 88, &4 2 4 32 Aim e i 28 TIML A1 TIMS, 10 4> 16 fif
T E R 28, 2 ANFEAE I 2% TIM6 AT TIM7.

AT DASR A I e B 248 TIM2 SR 58 BSEE0 I i Dhag, e 488 & 17— 16 78k 32
KL B B B, 2B T R R T Sk Sl o Al AT TR DU I 2R g, BRI =
A5 1 Rk 5 B3 A B HH T o A FH e ) 8 Y020 AR RCC By s skl 28 il 20 A, ] g
ik v 5 FEE AR TR J] 3 AN LA b R ) 31 L2 A0
55050 0 IR

(D) FBERT LA ASRIGA SN2, @ — AN TR . JERC B I H R S 4.

(2) IIAERLAR T, SEIUAT 5L D) Re

(3) IR T &, X LR TRIFGE T, BAEBITER.
6. 5255 51 £

1) HECubeMX T, ZHHTARLE .

2) PCEPCI3NG s (BB, ZERNALR) .
3) BCEN SN, ZHATASLLR.

aE — hse RTC N
o 12 =N
IS ¥ -
sl T T
| LSE | - | o RTC (KHx
1688 Ethernet PTP clock (MHz)
LsIRC v @
o | HCLK to AHB bus, core,
! T 0G 1 6 3 .
e i 1
HSIRC SYEIEM-CIMk Bux t
HSI |
1O
e SYSCLK (MHz) | AHE Prescsler  HCLK (MHz)
| e ‘.v_ _«_w_‘ L i H ”
O w e [ 11 v] 168 +
PLLCLK ST
PLL Source Mux > (@
Hel [ L
il = ol Lg  Enabl
e — — TS
Y wee| [T T {x3% v 12 ]
POHSE [—H@) e N 3
i | g
i rr—
= .
Main PLL a

& 5.5.2 AP d B

4)  FRAESTM32F407 N IBLEHINEIR], TIM25E B 24 & H/EAPBIIF |, APBLIF 4% Fy
84M, WI'FEFR.
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K= TiM2 32 4 channels, ETR as AF
K> Tiva " 4 channels, ETR as AF
K> Tima ' 4 channels, ETR as AF
K> TIM5 320 4 channels, ETR as AF
| = TIM12 | 2 channels as AF
Y =D TIM13 168 1 channel as AF
7, TIM1/PWM ' K= TiM14 160 1 channel as AF
SR T | [P D S
[ e ™ k= K USAATS ymn‘:;\ CTe ATS a5 AF
[ Tmio | K= K> UART4 RX, TX as AF
T T e 2 UARTS RX. TX as AF
~ {={ IVEN] [ MAGHER MISARR av €

K] 5.5.3 STM32F407 N &#B45 HHE &

5) ERTERECE, GEPEANERETBRIR: 84M, 43ATME N 8399, %N 4999, 153K
R T T[] A 500ms . W1 5. 5. 3 B

Pinout & Configuration Clock Configuration

Additional Software

Q 45} TIM2 Mode and Configuration ;
Categoriss

System Care " Slave Mode |D|sable v| '
W Trigger Source |Disable ~ |
DA Clock Source  (Intemnal C|DCD \/|

P il 1

IADES
RCC Reset Configuration

WWDG arameter Settings

Analog >
~ Counter Settings
e v Prescaler (PSC - 16 bits value)
Counter Mode P
= Counter Period (AutoReload Register - 32 bits val.. @339 >
4 Internal Clock Division (CKD) Mo Division

auto-reload preload
T ~ Trigger Qutput (TRGO) Parameters

T W TS - A

TIRAA

K 5.5.4 EW 2 S HC B
6) JFJa i #E T

KoL Lnannels |Uisanie |
WDG Channeld ‘D\sabla V|
Combined Channels ‘D\sable V|
Use ETR
Analog b4 g
[ XC
Timers v [ One Pulse Mode
RTC
TIM1
i —
TIM3 L] s | @ D g
T NVIC Interrupt Table Enabled Preemption Priority Sub Priority
TIMS TIMZ global interrupt 0 0
TIME
TIMT

K 5.5.5 ERT AR E

7)) BT, AR RAN, SHERR.
8) FIFAERMI TR, BCEMIH NEE, SHRR.
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9)  FIFAERM TR, R A, SELE R FE 7R KT IR 6E -
10) fEEREF R nan S, 5 3l E 2T aa TG

f* Initialize all configured peripherals */
MY GPIO Imit(}):
MX _TIMZ Init():
/* USER CODE BEGIN 2 */
HAL. TIM Base Start IT (&htimZ);
/* USER CODE END 2 */f
/* Infinite loop */
/* TUSER CO
while (1)
1

/* USER CODE END WHILE */

/+ USER CODE BEGIN 3 */

/* USER CODE END 2 */f

K 5.5.6 Ja sl e I AR 114
11) 5Ent B k%, Rt B R Ech,  SEBFE T v CURAS s S Thag, -

/* USER CODE BEGIH 4 */
wvoid HAL TIM PeriodElapsedCallback (TIM HandleTypeDef *htim)
=1
if (htim->Instance==TIM2)
= {
HAL GPIC TogglePin(LED GPIC Port,LED Pin):
3}

¥

/* USER CODE END 4 */

K| 5.5.7 5 5E I 2% (5] bR %

12) FNHIFHATIEFE, WERZORIR R IT .
13) BARENSHACESHL 15 LED IR A 25,

SCI& S DAC EASCIG

15250 H 1

1 B4E STM32CubeMX fEH J77% . 2P AMEIECE, DAC I TARJR B i B 7%

2 FERLE MDK MUfE AT F25 0038 DA B FCARAH DG #AE

3 4xfiH STM32 1) DAC ThfE.
25256 B A%

1 PCHL—&

2 SEBTFE—H

3 REE—B
3. SLIRHNE

a2 DAC ThEE LI o = A .
4. 5255 5 #

STM32F407 AbFH ff) DA A ATk PA4 (DACO 3@i&) Hidt, o a] U#E ] PAS (DACI i#iE)
fr . OCT STM32F407 AMALJEEE, 151 WG F dmfe F

T R, ON1 #2101 5] At S2 86 1) PA4 5% PAS 5IRH, 40l 5. 6.1 fiom. ASIKSE
35K PAS far i = A
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ShY TR O

+3V3 CNI +5v
GND : i GND

CANI RX PD0___ O PAO _ USARTI TX

CANI_TX DI 3 ¢ P—PAI0_ USARTI RX

USART RTSFDE 9 % 10 P—ppe— vsarmaRx
e T [1] 12—

DACO.  PAT 3 gy o PAS DAl
PE3 g 16 b—gy
PES g1 18 o
BB ___di0 20 b—2ES
IS0
K] 5.6.1 CN1 #: H7E X

5.5 560 IR
(D) AT LR AN, BN TR . R E A RS HL
(2) TMAERRIRER, SEBLATT LR DI fE
(3) TIPSR 6, 0 TRESCAFSAT I 5 N8, EHRIBITER,
6.0 il 12

1) HradCubeMX TR, SERIASZIG,
2)  HEN TR G4 AR SE I IR, 55 — 20 75 B4 H (1) PAS 5] BIL BN 2
(DAC OUT) #ixt,

Reset_State
<= ADC1_IN5
-+ ADC2_INA

TIM2_CH1
TIM2_ETR

TIM8_CH1N
USB_0OTG_HS_ULPI_C
GPIO_Input
GPI0_Qutput

<\« GPIO_Analog
EVENTOUT
GPIO_EXTI5 o

E

=L

a
o
=
e
=]

Kl 5.6.2 ¥ & DAC i 5]

3)  PASEHINCE N DAC fy i TE 2, N4 1 E K = M3 (Maximum Triangle Amplitude)
N 4095, DAC A B fil & (Trigger) 4 & W &% 2 i &, B8 4 B X
(Wave generation mode) A — ffi I & 4= #% (Triangle wave generation). 5 K = ff I i
(Maximum Triangle Amplitude) &y 4095, R[4 3.3V,
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[ ©UT1 Configuration
QUT2 Configuration
[] Exte

System Core >

Analog M Trigger

ADCH
ADC2
ADC3

Timers il

RTC
TiM

TIM3
TIME

TIME
TIMT
TIME

Configuration

TG

TIMA0
T
T2
TIMA13
TIMA4

~ DAC Out2 Settings
Output Buffer
Trigger
VWave generation mode
Maximum Triangle Amplitude

K 5.6.3 it & DAC

Enable

Timer 2 Trigger C
riangle wave ge

4095

4) JrEer 2, HRENT, filkFHMHTRGO (Trigger Event Selection TRGO)
NEH . TRGONMARES, 2wl sy REEFFER, R AR HSESF

5)
6)
7)
8)

PRI, RE I e RO AR 5

TRGOZIDAC, fih & DACHE ¥ty A4 &

Riw
TIM1 [ One Pulse Mode
G —

TIN4 Reset Configuration
TIMS

TIMG ® Paramster Ssitings stanis ] gs
M R
TIM8
TV QfSeach (b | © © 0
TIM10 ~ Counter Settings
TIM11 Prascaler (PSC - 16 bits value) 0x2
T2 Counter Made Up
TIM13 Counter Period (AutoReload Register - 32 bits val... (xA
Tik4 Internal Clock Division (CKD) No Division

auto-reload preload Disable

~ Trigger Output (TRGO) Parameters
Connectivity ? Master/Slave Mode (MSM bit) Disable (i@fger input effect not delayed)
Trigger Event Selection Update Event

K 5.6.4 ER 2L E

BB BB, S IEHTR L.
BiE TR, HFA AR RS, SR SELR .
FIFFE R TR, BCB A Ay, S50
FE R FE P i i an AR :
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f* USER CODE BEGIN 2 */

HAL TIM Base Start(&htimZ);
HAL. DAC Start (§hdac, DAC_CHANNEL 2);
/* USER CODE ENRD 2 */f

/% Infinite loop */f
/* USER COCDE BEGIN WHILE */
while (1)
1 o
/* USER CODE ENRD WHILE ¥/

/* USER CODE BEGIN 3 */
= }
/* USER CODE END 3 */
1

Kl 5.6.5 A InfRAS

9) KRR ES DAC firth 51 IEERE, ERITTE N EIPTR . IEAIRSK Z17E PAS 511
s M GND IR — MRAT L R, R s AR SR AE A R 1 73— (D12 E 8
KSR MR, CARTHRERE! L L) .

K 5.6.6 7 IR SRIERL
10) FEGEMUR BB N B s W R B TR

K 5.6.7 7RI 2% TR
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1D = A R A SRR, = MR o e I 48 0 T SRE R B 2l F 2K
EHRA, FRTIMIAECE S8, =M A 1 v2000z .

7.0 S

P BIRRAE T s B AR AR B = R, 1B RIS ATT B AT 258 F DAC ek B
PR, S B s o A U T R R s . AR BRI SRS A IR 4E R KEY_UP B
KEY_DOWN F2 %8, ] LASZEs it B R /NE A Ol 3 B 3R B3 7 8 28 i a HE D o
F R PR AT 5 8 B2 0~3.3V. DAC EL#:4 R B a0 R B TR .

onstants | @ NVIC Settings | @ DMA Settings | @ GPIO Settings

Zonfigure the below parameters

| @ ) e
~ DAC Qut1 Settings
Qutput Buffer Enable
Trigger MNone |
] 5.6.8 DAC Tl K L &

HFEPE n: fd F HAL_DAC_SetValue() % & DAC fI%ir, E= 8 fir/12 ff k.

LIS+ TFT BE AL

15256 H 1

1 2 ffi ] 2.8 ~F TRT 5 Bon 24w As o
25256 B A%

1 PCHL—&

2 SEBTFE—H
ERT R

WYARLE TFT B bt E IR R FAF 8 o W48 B IRZIRENFET, (2B it R8s Fa
FrFo
4. 5255 5 H

TFT BB 45l 4% S 78 SP1. 16 ALJF T8 SLG-F & R EBRUCR A 8 At 70, BBt
Bl 5.7.1 B 1R 6 SLie bRk B Dhae, DRt i 29-34 5| IO . B hFR
FH ILT1928 (& IL1935) IRz IKkzh, HARIKZNJFEHE S H S TR . TFT B hE ik
JiR BEATE S A TR

TFT320240 53 ¥ O
CN8
LCD-CS C12 1 — [
LCD-RS D 7‘7 ;: gg? 7
foms P MEsc Dm S
LCD-NRST PBS_ 5 % ggi 10

11

RI6 ~T 2 DB5 [—3
22 | BL_GND DB6 :5

- 10 BL_Control DB7
V3 ) [“* VDD
= ver i
+5V ;l”—iz GND DB10 o
R30 551 GND DB11 e
2 ! 7
1PEN 10 pag 29 1?;;1‘3% s 3
2 M o
SPRMISO 28U 30 w10 DB =
SPI2 MOSI PBI5 32 | ?ITE,SS‘} gg}; 50_PGS
SPI SCK PBI3 33 | 0102 s [iwer
TCS PCi0 34

Thes
TFT240320

K 5.71TFT B EREO
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(1) %IRRT JLIRSRIG AR N EE, @S — A L.
(2) fEFEF A INILA 1 LCD JRJZ KB S, 35528l TRT MIEG AL AN SR 1 Th g .
(3) TR TG, ST TITE T, AFBITER.
6.3 56 52
1) HiECubeMX THE, SHATIASLZE.
2) TCER, SHFRER.

3) MBI, JHFAMRMRNN, SHEHhR.

4) R TR RS . N tbnic LR R AR IRSEIS AL B, £ R
B W — e, HTRAETET LODIYE Z IR B skl 2L tabricd24b v B ST
A, TREFRRAEAETET LCDI R ZIRBeR%, SO Je o4 7 nl LABE B

A W= |LeD - O X i
£S5 H= ER Oi
« v 4 1 > Test > LCD 1 v U | P EELD |
A BR \ EEEl |
s RiEiAE)
[ Drivers 2022/2/14 14:28
) Inc 2022/2/14 14:28
‘ i = MDK-ARM 2022/2/1414:29
R Src 2022/2/14 14:28
=B 4 User 2022/2/14.15:01
39swE [ .mxpN 2022/2/14 14:29 ¢
file @ ico 2022/2/14 14:28
BliEfE |
PUHEEASE =
@ OneDrive - N o= s
Kl 5.7.2 TR bk
5) FIFFRI M UserSCHEIE, KETRT LCDIJEJZ R 2h SR i 22 e e,
SO = == BE 9
&« v P > Test > LCD » User v 0 £ EE User
~ g - e
st HRERAE) -
mam <l | g i 28 seypenlyoied
"Tﬁ * i stm32:2:8itcd 2017/1/515:59
B 4
SEE
31932
file
BlapE
PUREERAE
@ OneDrive - » 5|
3498 = |

K 5.7.3 B TR

6) EHlTER)a, fTIF B RIKei 1 TR Ay TRESCHE 44, # middi “Add Group”

II—A 3 (R ISINRZ BN R D ATBURRZ S E R dn 4408 “User” o
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7)

8)

9)

KA C\Users\Elina\Desktop\Test\LCD\MDK-ARM\LCD.uvprojx E CAUsers\Elina\Desktop\Test\LCD\MDK-AI
File Edit View Project Flash Debug Peripherals Too

NEEHS § @20 «=|r @
B @2 8| wo B &

File Edit View Project Flash Debug
N AP ¥ @9 o
S E i - | W e

= %% Project: LCD Project Lo x |
o9& Lep— ‘ = “% Project: LCD
=Ca 4X Options for Target 'LCD"... &8 LCD
¢ add Group... @ 3 Application/MDK-ARM
" é Manaée Project It:rlrls.r.. | 3 User
el Rebuild all target files € cmsis
(%] Build Target # 4 Application/User
E| Show Include File Dependencies w Driuess/STMECE ey HAL Tt
- @ Drivers/CMSIS

K 5.7.4 THRE
PR RS SN IN B User ST Je b . Ay “User” , fidi F74bric T .

Proje¢ a@
=4 Project: LCD ‘
= &% LCD
& [ Application/MDK-ARM
&3 User |
‘ CM% ,f\ Options for Group ‘User'... Alt=F7
@0 Apﬁ‘ Add New Item to Group 'User'...

4o Add Existing Files to Group ‘User'...

® 3 Dri
- Doy Remove Group ‘User' anw II
%% Rebuild all target files

[%] Build Target F7

dh Manage Project items...

@ Show Include File Dependencies n

K| 5.7.5 ¥ scE

FIOPAETRE H 3 R “User” SCPFR, agh A3, i “Add” BIAT,

K2 Add Files to Group 'Drivers/CMSIS' X
SHEE: User :I © @ cf @~
- sHEH #
2017/1/5 15:59 H:
2019/7/22 22:13 | &4
2017/1/5 15:59 H:
< 5
XHEE(N): l'stm32_2,8_lcd.h' "fonts.h” "stm32_2.8 led.c” “Addl

SHERM: Al files () - Cose ]

Kl 5.7.6 IS INJE)Z TFT 3RS0
SERG, FTF LR H AR I & o O, s Sk Bprigsth )y, 2 FEdE, Wk
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(RN

[ options for Target 'LCDCAr *
Devien | Turger | Gutput | Lisving| Vaer  ©0% |asm | Linker | Bebug | Urilivies| Folder Setup 7 %
1
et Setup Compier Include Paths \ DX+
Define: [USE_HAL_DRIVER STMA2H USE_HAL_DRIVER, 5 TMIZF &070n e | o 2 Bl
/Drivers/STMI2Fboc_HAL _Driver/inc
/Doivers/STM32F $or_HAL Drvesr/nc/Legacy 3
/Drivers/CMSIS/ Device/ST/STMI2F &xx/Include
/Drivers/CMSIS/Include
\LCDCAI
\ALCDCAI
L
Felste [, TDoves/STHOZFax_ HAL Divsic. /Divers/ THIZrx_HAL Dive o Logacy: /0 |
Mac
Corta | 2 4
Compier =cpu Coden-Md fp 0 D_muﬂqc!-mw ~aplt_pections | finc | ~
u:g: ‘DMH-’S]IBE _HAL_Oriver/inc 4 _/Diivers/STMI2Fdox_HAL_Deiver/inc./Legacy 4
[ o | Canasl | [ mebwls | Halp | oK | Cancel
i x| Folder Setup ? x
- < 4 [« AE > Test s LD v B Tty | [ Setup Compler Incude Paths: OX++
L = /inc
LR i =~ @ DevenSTHIZE o HAL Diver /e
- - .| |-/Drivers/STM32F 4 _HAL Driver/inc/Lagacy
[=F 1] &% =E L }D«m{”SIS&Mﬂ/STﬂSNW&xm
L] Drivers =i | \Eing\Desiaop: =
B we=a Inc it
. e MDK-ARM L l
= e ::« 5 A;I
1 s \ =
4R
b BF v € >

X User 6 ‘ T

K 5.7.7 S0k SO AR
FE T BRE mian TFARALE, W0 LCD BB, SHEARRL T .

/* Includes ——————————————————
#include "main.h"

/* Private includes --—————————-
/* USER CODE BEGIN Includes */
#include 7"stm32 2.8 lcd.h"

/* USER CODE END Includes */

K| 5.7.8 include 3k 3

IR : P AREWNREINZE“* USER CODE BEGIN Includes...*/”Z&%/* USER
CODE END Includes... */” Z|8]. X¥ CUBEMX LEXHAFUESERE, H4ER
MRS, WA P REXS TR

10) £EEREFP AT N A, SCHLLCDXS BA 345 53 1) o Th i o

/* USER CODE BEGIN 2 */

STM32_LCD Init(): //EREFEL

LCD_Clear (BackColor); //EREZEEERE

LCD_SetTextColor (Blue); //XAEFERE, BAES
LCD_DisplayStringLine (2, lwww.fretech.com"); /BT R
LCD_DisplayStringlLine (4,25TM32F4072GTé6. "y /BT RE
/* USER CODE END 2 */

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
[
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 '/1
}

K& 5.7.9 ¥ LCD R4 H AR
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11) 4aiE FHERIT], HZ&AELCD | B RF7F 8 an F PR

& 5.7.10 LCD B4

740 S

FEFERE SR, FRATESR T LD BoRFAFH I % . NSRS AT SEBAE Lep b
TR A A I () 33 4 ) BE KL

GfEdeos: W ULEHAEH] LCD SKOCfErh iR R s B, AT BLE AT S pR s B

SKIw/\ SRITIEMEARSIT

1525 H i)
1 %4 STM32CubeMX {5/ J5ik . FEFAMRIMIEE, DR E.
2 SLARAE MDK (48 A FRE OV I LR LA AR 5% (R A
3 AR STM32 [ &R I THAC B L 2 A -

25206 W
1 PCHL—FH
2 ELBTE—6
3 HBOL—iR

3. SLINAE
IR AR 15 B AT 8 R
45258 53 #r
T R, ONL 5] 4G PA9 AT PALO 5IR, Wi 5.8. 1 Fims.

TR 4%
+3V3  CN1 +5V

GND GND

1 2
- 3 4 p—SGND
CANI_RX _PDO PAO _ USARTI TX
CANI'TX DI 3 8 PPAI0 USARTI RX
USARTZ_CTS_PD3 PDs _ USARTZ TX
USARTZ RTS PD4___ 2 2. 10 P—5p6— usarRT2 RX
paco. PAas 11 12 P55 “pact
):'4—0 13 14 PE;

5
15 16 D_PE4

PE6

PE3 =
e g 17 18 p—s

— 19 200 o—s
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& 5.8. 1CN1 5 H%E X

SR TTL 5 4] DL AR FHd@ R R AR SE a0 D Re . TTL 28— uid2e 3 i USB 45211 I,
— Ui ) DO MR 28 o i) = AR 2 MCU R AT 51 (TXD. RXD. GND) . 7E PC Hifixiy, 758425 K5
TR R I,
55050 D IR

(1) 223 TTL # O YRKBhFEFF .

(2) B OLRAMLgER] ONL g PA9 51 (TX1) , £ ONT 1) PA10 (RXD) ,
A3 GND,

(3) BIE TR, BLEMKRSE, AR TR, FEE TR SO TR s InAH B 48RS

(4) FTHFEEGT- &, X TR ST 07 3 N4 e 377 B+, TR
¥, BEIBITER.
6. SISl FE

2) ERETTLH O£k, USB—undzBIPC, KZk—uh A ALk RICNTH IPA9 S| B (TX1),
ZEEOFECNTHFIPALO (RX1) , SBABEGND, B TR~ QEELR/AEE! ).

K 5.8.2 TTL & 4k i%4E
HEEEN: EENEEEDL, PTERHFEST!
3 BLEM S, ZEHIASLLE.

4)  GTEOATRCE . 7ECubeMx iR A2 M FL B LT H S % 1, EFUSARTL, 7847 (I S 1H
STHBHTRCE, W FE R, BB $ EE RN “Asynchronous” F Al E K,
BEE B OB RFRN19200, B ORCE SERE, AT PATE “Pinout view” FLHIA FIPA10.
PA9 S| I L4t 5 I IR 70 B 45 1 USART 1 IR X 55 TX Ui o
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af ]

Categories | A->7

Additicnal Software

USART1 Mode and Configuration

~ Pinout

£ Pinout view == System viev

THEAR T He

[penTe
12¢1
12C2
12C3
SDIO
SPI
SPI2
SPI3
UART4
UARTS

« USART1

USART2

Timers 3 Mode |Asynchronous 7
Connectivity hd Hardware=T i _‘!M s
CAN1
CAN2
= Configuration
e
12C2 ® NVIC Settings @ DMA Settings s
12c3 @ Paramater Settings C
:E:? (Configure the below parameters -
:EE Q|5 e © ® [i ] USART1_RX
UARTS Basic Parameters USART1_TX
Baud Rate 19200 Bits/s
Word Length 8 Bits (including Parity)
Parity Mone
USART3 = :
USARTE ~ Advanced Parameters
K583 thIHLE
—_ — kY NIL N 2 N YH 4
5)  AIRGIR A AW 77 BT 85 FEAE, RS E X R DT R T E, Pk E

WM RE A, ¥ “USARTL global interupt” {#EERMH],

Reset Configuration

@ Parameter Settings

@ User Constants [IERNVICSSEHRGSS @ DMA Settings | @ GPIO Settings

MNVIC Interrupt Table Enabled Preemption Priority Sub Priority
0 0

USART1 global interrupt
/ %

Kl 5.8.4 H kil E

6) HCE TR, FHA MM, SRR SLY

7)  FEEFMprintf. scanf KA. ECHREE A T R HES H R, BRIA R H B2
SLoREE, BESEILFTEN B E T B O sRLCD T, AT E SUbRAE 2R R B L S
H BB R Blanprint i B8 1, 750K fpute BT A4 H 8 A1 88 1T,
HCABRFT BN 5 s — I R AR “EE T o HIEWR: EE
int fputc(int ch, FILE *f)pR%, @A NKk%E. ESint fgete
(FILE *f) pR#%, fiefrmid B 8.

8) ZHEAMM T (LA RN stm32f4xx_hal msp. ¢”H1) . FE: —EEBR

PRI EVE R ARG R X 75 T R — R A3 F STM32CubeMX A: o ARAS T i 5%
RSt iy

/* USER CODE BEGIN Includes
#include <stdio.h>

extern UART HandleTypeDef huartl;
/* USER CODE END Includes

& f
!

X/
/
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9)

/* USER CODE BEGIN 0 */
int fputc(int ch, FILH *f)
=R
HAL“UART_Tzansmit(&huazcl, (uints_t T)&ch; 1, OxLIfI):
return ch;
=}
int fgetc(FILE *f)

= §
uint8_t ch = 0;
HAL UART Receive(&huartl, &ch , 1, OxfIff);
return ch;
}

/* USER CODE END 0 */
K 5.8.5 HE S HMY

FIL B A5 T Print B scanf BB E 2 7). N — B aad & D ShRefE
SEILSTM32- 5 PCHLZ [A] ) f HLl A5 . IBEThRE e . o IR Bl 25256, |
PCit & ITRIR B T R BB IR LA STM32ER %,  STM32ER FE 2 2 i 8 3 |01 45 PC
Ui, A Loopbacklik. LA LEINEERISHARLGUIT

/* Private includes —-——————————-
/* USER CODE BEGIN Includes */
include <stdio.h>

i <string.h>
#include "stm32_2.8_lcd.h"
/* USER CODE END Includes */

/* USER CODE BEGIN PV */
uint8_t aRxBuffer =
uint8_t Rx buf[128]
uint8_t Rx Count =

H
= {0};

0;
/* USER CODE END PV */

/* USER CODE BEGIN 1 */
uint8_t txbuf[50]= {0};
/* USER CODE END 1 */

/* USER CODE BEGIN 2 * é

memcpy (txbuf, "IXE— TS OFEBITE L% \n",50);

//TX_MODE () ;

HAL UART_Transmit (shuartl,txbuf,strlen((char *)txbuf),l000);

memcpy (txbuf, "MIAFIEHLUEERZE R \n",50);

HAL UART Transmit (&huartl,txbuf,strlen((char *)txbuf),1000);
//RX MODE () :

/+ FEERI, HEAFHEIERE «/

HAL UART Receive_ IT(&huartl,&aRxBuffer,1);

//RX_MODE () ;

/* USER CODE END 2 */

/* USER CODE BEGIN 4 */
void HAL UART RxCpltCallback (UART_HandleTypeDef *huart)
=R
/* Prevent unused argument (s) compilation warning */
UNUSED (huart) ;
ﬂ /* NOTE: This function Should not be modified, when the callback is needed,
the HAL UART TxCpltCallback could be implemented in the user file
=

HAL UART Transmit (&huartl, &aRxBuffer,1,0):
HAL UART_ Receive_ IT(&huartl, &aRxBuffer,1):
HAL_UART_Receive_IT (shuartl, &aRxBufferx,1):

~}
/* USER CODE END 4 */
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K 5.8.6 & HiBfE5 %1
10) ik F#k, 7EPCyiH & DB F UK, il DlloR &5 IER .
11) S OB TR, FERE S OSHSSTME28: 0 —8, 1 N KR,

- O X ‘
Settings
o ETER—— -
Baud rate 19200 :I'
Data bits 8 :I'
Stop bits 1 :"
Paity Nane =
| Flow contrgl | None :"
| #m&o | g bEset | o | FEER(T S8 T Engsh

yﬁDqIEIIMB Prolific USB-to—Seria v

@ irﬁ%ﬂ ¢
| B B

e &ﬁﬁﬁr‘gwnﬁﬂz#rwmggr-anﬁ%zﬁﬁfma
| | RS Ren coiE [0 meE 35 SR < mgNone |

| CFEE. 5. 1) *j(m EICUFE R RO, SHdE JRT-Thread RE AR R BIRIERG AW o266 RT-1]
|www.daxia.com |S:0 R:0 COM3 EfIFF 19200bps,8,1,None,None

K 5.8.7 & LiE®E T R

12) B8 DR FRAEE O, AT A ZROE N PR By 157G, g 25
A IE MR B A0 ASTM32H: 1, i “InAT A lel 427 ] LA B Sh7Efrd i
AR BE 2 R as I AT A B 4 AT DU BUAGE B I BE, 2 Bon I
wH, W ERTR.

R SSCOM V5.13.1 S0/ RISEAUEIR 28 & AUK T T,2618058@qg.com. QQBY: 52502449(S#HEA) - O X
BRED |08 25 &2 2795 JIA 25 BEEEE ARtk
2R 0] e ER

.fﬁﬁ#umigg

it

bodefz

#pEn | e wiEver| f5i | FEER | BE [ Endsh (37Ess B —
OIS [COM3 Prolifie USB-toSeria v ||[™ MEXET (RrpdiiE | SUWEHBEITM M rEXEE T ERIERE: (1000 nsOR|T IEEERTT
® xiwn|¢  ESB0RE| L hEWaST, o [ B[l = B[R JbgNone ]

I RTS [v DTR % [13200  ~[|sbodefe
5T EFHERESS |¢ T
ErimELoEEEs |LX B

CFHEBES. 13.1] KATEBICUF AR EfF KET-Theead REARFERBIRERG K F—{C0iF i A R FoL663HFRT-Thread KOKGTIEEN
www.daxia.com [5:27 R:79 R T

K 5.8.8 & OB F Uk B

7. 40 R SELG
PR — iER 8 O E 2 )5 IR printf AT scanf SZELFE A 8256 i Th AE

= AEHER T OTER, AT S DHURE T oo Bos k. EREN AT
FARTERAN N TRE: HH STM32 5 11 TX iy 1] PC 3ty 5 e A% — /i 36 ) B4, STM32 1) RX
i 308 3 v 7 R0 PC R B s FY STMI32 3k AR AL (1) 3t 24038 i) LeD 57 S Hi Ok PC
uiig F EE AR B Fok 4 . 76 LeD R Bf b, W LLE B STM32 & MR SR I 3E, W
TEATR.
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USART1 TESTL |
USART1 S&nd®

Eoosf
USART1 Receive:

123456

K 5.8.9 LCD fi7R

SEIG /1, DMA E3ENTEif 0] 286G

15256 H 1M

1 #4& STM32CubeMX f§ FH J77%. DMA iR E .

2 HEARTE MDK [ . DMA F& 5 BI%s I LA B oAt AH DG ()34

3 oA STM32 ) DMA fEA# 8 BIA7fifi 2% (MEMTOMEMD f%%i.
25500 A L AR

1 PCHL—&

2 KFE—6
3. SN

RYFE, SLIAZ s BIAEERR 1 DMA 1% .
45258 53 By

DMA FH SRR B ANEE FIAT-fits 2% 2 18] B3 17t 2 RAT it 2 2 1 1) sl i A A S R v
CPU 2N B, BOEM SR FEAF] CPU, 1548 T CPU SIS R M AR B 1, b e 451
TR S5E LED AT

[RI A DMA i FA) 2 P9 R 2 pE Ve it FITAEBE TARE R, AT BEAMEIEF . Fe & SEI6 Al DAY
EAS AL 338 (%) T R AT 58 Ji MEMTOMEM F%) 504 4% % o
5.2% LI

1) HrEECubeMX TFE, ZHFIdLE.,
2)  HBCERAR, SERHRSLZLK,
3)  HCE = ALEDAT/E NDMARIfEHi#27x: LED1 LED3Z» AI/E ARSI . B, &

AT = FIRE IR, BETESRATR R,
4)  UNJIDMA, #R¥E FHHEIR, AdiAddZsl, EFE “MEMTOMEM” , 74if 2% 2 17 25 [ DMA
FEH
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Pinout & Configuration Clock Configuration

Additional Software

Q e DIMA Mode and Configuration :
T

: DA Regees

e Select ~
WG =
MEMTOMEM |\
v RCC 1
Analog P4
Timers >
Connectivity > / 3

Multimedia > Add

AW

K 5.9.1 ¥l DMA

5) WCEDMA, EFEIEIEO, HLAEHUNE, Data Widthf =Mik$E, EFEZA11HTEEH
DIREIFEE, W TF KR,

@ WemTaoMem

DIVA Reguest Siream

r— p—

DMA Request Settings

Src Memory Dst Memory

Mode Increment Address
UseFio B Thresho pwawan | e ~]| e ]|

Burst Size |Smg\e s | |Smg|e o |

K 5.9.2 it E DMA
6) MCE TR, FRAA RS, SHariAsLR.
7)  FRATAT LUK DMAFIMEMTOMEMIRE 7 Th et 4T 0 #r, FEF AR T o

DMA#IHE 1L

l

Friateta

l

FRHEMsER

l

xR BHR A B AR BUR LR

i 5.9.3 DMA ZfE i 0T
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8) & XDMAEHAH YA &, {1 FISRC Const Buffer[32] A7 R BHE, 18 FHconst Sk
7, SR E e lash?3 [\, i typedef & XM AL & TestStatus, AR
€ X FEF R T ARSI 5 R MPPRES, W PR,

typedef enum

{
FAILED = 0,
PASSED = !FAILED

} TestStatus;

static const uint32_t SRC_Const_Buffer[32]= {
0x01020304,0x05060708,0x090A0B0C,0x0D0OEOF10,
0x11121314,0x15161718,0x191A1B1C,0x1D1E1F20,
0x21222324,0x25262728,0x292A2B2C,0x2D2E2F30,
0x31323334,0x35363738,0x393A3B3C,0x3D3E3F40,
0x41424344,0x45464748,0x494A4B4C,0x4D4E4F50,
0x51525354,0x55565758,0x595SA5BS5C,0xSDSESF60,
0x61626364,0x65666768,0x696A6B6C,0x6D6E6F70,
0x71727374,0x75767778,0x797A7B7C,0x7D7E7F80};

9)  {EHIBuf fercmp bl £ HLE s 2 S AHSE , BRECH =MEZ, T HlpBuffer
AMpBuf fer X Py AL & (1 it 2 AR, ARAEIR MHE AN, FEmain el B 2E AT Ak
H,

01 TestStatus Buffercmp(const uint32_t* pBuffer, uint32_t* pBufferl, uint16_t BufferLength)
02 { f* Bl G g/

03 while (BufferLength-—-) {

an

1 [* PSR RE Y
05 if (*pBuffer I= *pBuffer1) {
06 return FAILED;
( }
08 [* PSRRI AL i e/
09 pBuffer++;
pBufferl++;

1

11

12 return PASSED;
1

K 5.9.4 Buffercmp BRS04

10) FRATARYE =LEDIF) 52 KR FI Wi AL fa 4t S . HAL DMA_Start bfi 5 H K J5 hDMAE %,
A PLSE L —ANEE R R4S Brharstatus 3 WAL 4 IR 75 o A5 4 52 i e K 2 3o — 2,
M8 =ANLEDAT 52K, F RS HRSUF .

11) g FE, MBI AR .
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har status=HAL DMA Start(&hdma memtomem dma2 streamo,
(uint32 t)&SRC Const Buffer,(uint32 t)&DST Buffer,32);
if (har_status==HAL OK) {
[* R R E A R A S
TransferStatus = Buffercmp(SRC_Const_Buffer, DST_Buffer, 32);

[+ AR RCHUASE H s B2 HI R, WIERE */
if (TransferStatus == PASSED) {
LED1_ON;

I
[* RO AL AR A F, WAy */
else {
LED2 ON;
}

telse{
LED3_ON;
}

K 5.9.5 main RS0
12) ERACHD, FeATLIB BILEDL S, AR EAL M@,
740 R SELG

A~ DMA B IR # A PUZ% 32 17 FIFO, DMA &% B FIFO B B i . Bt
NI AN EE RIS sh RS, EIREAR AT, DMA S0 3L FIFO N, 244MNEE B
DMA I F1K5 FIFO N O Bd AR it 2 .

FIFO X TR Y bk A0 B Ar sk 208 58 A F N e A B, SEREH FIFO DhagdeitdL
PERAFHLR, FHARIE 75 B A

ECL EBIFEF, FRATEEE T DMA 1 FIFO ThRE, {HHm A5 H 80 5 B 2 A .
TG E AT A AT 228, 8T FIFO [ MEMTOMEN &%, ¥ 4 4> 8 (i HHE K —14 32 7
Bl

LG+ DMA-UART U & Scif

15256 H
1 H 42 STM32CubeMX f# FH ik, FERFANKIOECHE , A7k B/ 3 E
9 HHRYE MDK [F F . DMA 171 3231 UART A& FE R B0 DA K oAt A 54 e
3 2o {fi ] STM32 ) DMA 721 % ) 4 A g As

25256 B % K s
1 PCHL—F&
2 SEEFE—&
3 HOZ%—iE

3. SKIG A

K F DMA f7fi# 25 B UART AMR AR, B8 8 BAA A 4R 40 #7221 UART 2947248 N, I
KIEZE PC, W MIHRKBTFER.
45256 53 Mt

ARSI R DMA f7-if 2% B /MG AL i a0, 28 B DMA 3% UART %04 2 PC, & DMA [y —Ff
W LS o FRATTRT DA 7 SR IR OR S IX — i R . FER PR FE MR HS: IO & DMA f&% 2
WAFZRIAM R FCE W R RE RN AAER TR REEIRSE . T BRI DMA
fERIEA G CPU, FATTAT AN LED T 1) IN R D fE o
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5.27% LI il
1) A JPITERZE & i
2)  HTECubeMXLHE, ZEHTIALLE .
3) MEMNH, ZERHRSELE.
4) TCELED, RRAENERFIEHIERIBITINER, KESHIRLR.
5) MCEHM, et SEFRER.

6) TCEDMA, ARIEUSART R 1% FRDMAIEIE . HRHESTM32F407 25 K2 F M DMATE 3R Bl b 2
AT, USART LA MNDMA2E PGy 704, W T B s

SRR | BERWO0 | BEERW BEME2 (BN (BARW 4 |BEWS (EIEMie (BEMT
TIM8_CH1 TIM1_CH1
i o ADC1 TIMB_CH2 ADC1 TIM1_CH2
TIMB_CH3 TIM1_CH3
i 1 DCMI ADC2 ADC2 sPIe_TX(M | sPi6_Rx(" DCMI
i 2 ADC3 ADC3 spis_Rx(" | spis_Tx(" | CRYP_OUT CRYP_IN HASH_IN
il 3 SPI1_RX SPI1_RX SPI1_TX SPI1_TX
il 4 SPi_Rx(M | sPM_TX(" | USART1_RX SDIO USART1_RX SDIO USART1_TX
WlS USARTE_RX | USARTE_RX | SPi4_Rx(" | sPia_Tx(" USART6E_TX | USARTE_TX
TIM1_CH4
il 6 TIMI_TRIG | TIM1_CH1 TIM1_CH2 TIMI_CH1 | TIMI_TRIG TIM1_UP TIM1_CH3
TIM1_COM
TIM8_CH4
il 7 TIMB_UP TIM8_CH1 TIMB_CH2 | TIM8_CH3 spis_Rxi" sPis_Tx" | TIMB_TRIG
TIMB_COM

& 5.10.1 DMA2 &K i &

7)) siAdIEEL, W R 3 FHDMAME R, GEIE. . PR, AR A PR,
Sk BRI GEFEATEB LA o fetgaesthhl i fl | by, stk g
BAREE A, RCNUSARTA [#] 2 BDMAIETE , USARTHUHE 73 47 4% (1) Hhu ik A1 2 [ 5 1)
R E TR

USART1 Mode and Configuration

Made ‘Asynchrnnnus v‘

Hardware Flow Control (R3232}|Dwsab\e V‘

Configuration

Reset Configuration

@ Parameter Settings g
OV Reguee

[USART1_TX DMAZ Stream 7 Memory To Peripheral High

DMA Request Settings

@ User Constants ngs | BMASEHinGs| @ GPIO Settings

Peripheral Memary
Mode ncrement Address m]
seFio O Tweshod [ o] Data Width Byte ~| | [Bye v] |
Burst Size ‘ ‘ ‘ ‘
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A 5.10.2 DMA2 il &
8) ME LR, HAMAMAS, SERRER.

9) HEMT, EmainfFH, BYoR— TR E MG R AR, A
aTxBuffer>RAFHCEHE, A FHDMAK 1% bR B0k i s 21 i .
HAL_UART Receive IT Qe ez, dbmrit N irEIE £, B 7 1R e
HLBUR Wi RS . SRS IR .

01 int main(void)

021

03 uintle_ti;

04

05 [ HrETa s, #8E1E flash O RS
06 HAL_Init();

07 [* BB RS E +/

08 SystemClock_Config();

09

10 /* ¥tk LED */

11 LED_GPIO_Init{);

12

13 /* Wik CJRRE & L b itk e g +/

14 MX_USARTX_Init();

15

16 J* AT A B A A P B

17 for (i=0; i<SENDBUFF_SIZE; i++) {

18 aTxBuffer[i] —

15 1

20

21 /* (e, JEARIEIRE L

22 HAL_UART_Receive_|T(&husartx,&aRxBuffer,1);
23

24 /* {6 DMA tE5EGE Bl kg +/

25 HAL_UART_Transmit_DMA(&husartx,aTxBuffer, SENDBUFF_SIZE);
26

27 [* TRGH =/

28 while (1) {

29 /* # O omA EHEEEAS G A cpu, RTLLERIETH b # +/
30 LED1_QON;

31 HAL_Delay(500);

32 LED1_OFF;

33 HAL_Delay(500);

34 1

=

36

37 void HAL_UART_RxCpltCallback{UART_HandleTypeDef *UartHandle)
381

33 HAL_UART_Transmit(&husartx,&aRxBuffer,1,0);
40 HAL_UART_Receive_|T(&husartx,&aRxBuffer,1);
41}

K 5.10.3 ZHALHY

10) ik FEAE, WESEIIR, W LLE BI7E R LR B 370, ARs iR X A
FII “Y7 , FETF R LT LLE BILEDSEAE AT AN BR . 1R B
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= | B
08 | [jcoms
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1 H 48 STM32CubeMX f# F k. FERFAMEIITECE, ADC B HE .
2 HEIRAE MDK A A ADC #8237 A7 im BA A H A AH DG 44 o
3 i STM32 [¥) AD 4 gmfe.
25250 WA S A
1 PCHL—FH
2 EWETE—F
3. SKIG A
WA, REMM S BEIFERE TFT B .
4550 o H
T R R B E TR, AEBRE: JPLT RSO, A T A EALES RVL A
HI 5 PC4 IMIE RS 1) PC4 JEIELE STM32 PN EBZER: T ADC1. ADC2 f 14 iBiE, 0 F B Fix~.

133
.
ADC
pca 2 prg SRVI .
10K 25028 pCO/ADCI23 N0
cu g rpmc*é—is‘ PCI/ADC123_IN11
1000F _ Se—55—| PC2/ADCI23_INI2
e 1 o e
AL HE = S pCS/IADCI2 INLS

K 5.11.1 A7 R
5.2 LG iR

12) ¥ JP17HRER J& A 4.

41



13) HrECubeMX LFE, ZHATASLLE.

14) FEM B, ZHATELR,

15) BB PCA5|BHINADCEI AR, 7EIX BLi%FIADCL1453@iE, W FE TR,

WWDG

Analog v

i

ADC3

DAC
Timers
Connectivity
Mutimedia
Security

Comptting

Middleware

ADC1 Mode and Configuration ]

L
[1Ng
oz
g
g
e
ot
o2

INt4

[ Temperature Sensor Channel

Reset Configuration

@ NNVIC Settings @ DA Settings

Configuration

onfigure the below parameters
opamicrn ] o o ADCOREER
 ADCs_Common_Settings
Mode Independent mode
 ADC_Settings
Clock Prescaler PCLK2 divided by 4
Resolution 12 bits (15 ADC Clock cycles)
Data Alignment Right alignment
Scan Gonversion Made Disabled @ (i

K] 5.11.2 Bl E ADC #y N\ 5|

16) ESHACE S, 7T DA ADCH e B R . i | W aE S, X HEE
% “Continous Conversion Mode” ‘NEnable, HAMSHFEFAZ, W FNETR.

VIC ngs @ DWA Seitings
@ Parameter Settings
Mode Independent mode
~ ADC_Settings
Clock Prescaler PCLK2 divided by 4
Resolution 12 bits (15 ADC Clock cycles)
Data Alignment Right alignment
an Conversion Maod Dicahlod
Continuous Conversion Mode I
Discontinuous Conversion Mode Disabled
DMA Continuous Requests Disabled
End Of Conversion Selection EOC flag at the end of single channel conver

~ ANC Reaular ConversinnMade

K 5.11.3 it & ADC %k

17) BB LR, IR, SHRTE SR
18) FIIF LA, W INE CRTIRERE Y -

19) & X —AFE HRAEMADCHI{E: uintl6_t ADC Value.

20) fEwhilefEH S BIAADCHIME , FFHLCDE R K, MW~ (LCDE S5 i

R ) .
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/* USER CODE BEGIN WHILE */

while (1)
i x
/* USER CODE END WHILE */
/* USER CODE BEGIN 3 */
HAL_ADC_Start (&hadcl) ; // BEapcHEE
HAL ADC_PollForConversion(&hadcl, 50); //ZfFapcHEESERL

1f(HAL_IS BIT_SET (HAL ADC_GetState (shadcl), HAL ADC_STATE_REG_EOC)) //FEapcEERE

! {
ADC_Value = HAL_ADC_GetValue(shadcl): //#%BapcfifE
LCD_DisplayStringline (Line0, [ AD test: "); //FiTER
LCD_Draw_NUM(70,300,ADC Value): /1 BRI HEIEE

- }
HAL Delay (1000):

}
/* USER CODE END 3 */
}

Kl 5.11.4 %G
21) 4wiF N, BRBHZBEALZNE TR LTk,

K 5.11.5 LCD x4 R

22) LCDAT Z n i) HORADCHE i JR 4R ME,  FFASSEADCIN & B A E S B K . 1 [ 2447)
HHLCDE R B 5L br R AN R R, BRG], —HE
JRIELCDGE | o

6.4 FE SL G

PLE AR A w1 77 203K EL ADC M, 7ESRRRM Y, 4% % BSR4 K E ADC £
P, N T RS — AN RAE I ] R B Bl S — N R 5 7 5 AT R A DMA 177 2033k 4T ADC
R AE .

i Fil DMA ZhfERT, WA S| I & 5¢ 40 b, HeAN TR BRI 2 DMA [, 78 ADC1
] “DMA Settings” Fiifi, #I—> DMA, Select 4bi%+% ADCL, 41 T B iR,
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ADCA Mode and Configuration
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Analog -] o
R N8
D | O
ADC2 Configuration
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o T
V¢ @ DMA Settings
T 5 ettings
oy | OVA Request_|— Susam ]~ Diecton | Prrty ]
Goloct 1)
Multimedia >
Security 2 2
Computing >
Middleware >

1

K 5.11.6 /Il DMA ThAgfH

DMA IHBCE 5 U7 ik 5 85 1 DMA A5 RALL, 5 2~ MITHIERE T DMA (1] ADC R4,
HRSLIL LIS HIRE I T RE -

LIS+ AD (53 K ERTEE PWM 46y S2i

15256 H 1M
1 B4R STM32CubeMX i FH Jik MG IC B 77 V2 F0 8 B 2% PWM AHOC TAE 2
2 HEARLE MDK (M FH . R B0 n L K FAthbH DG IR A
3 AR STM32 B ML) PWM. ADC F%Hil .

255G W

1 PCHL—&

2 EKTE—&
ERS S AR A

WYmAE, BT PWM P i 7 2RIz B0 o 38 FUE X LED 8 B i il
45256 5y bt

PAEARAT T S FLGL A RV By 42 1) S5 LEDS (5%, HJR PR .

RIFEMEF BN ThaRE A B
. Motor control connector MAIN
+ R10 CN19
;l—w,—T MC TIM1
™M1 _BKIN pE13 33K _ W e Gxp | -L__PEL PFCOCP
TIM1_CH{ o 3
A o MC-UH GND
TIMI_CHIN 5 . 5]
MC_UL GND [I
TIMI_CH2 1 7 -
TIMI_CHIN 0 pC|EMC- VI GND -5
= MC VL GND = Encoder/PFC INPUT
TIMI_CH3 3 1l 2
TIMI_CH3N i 3°] MC.WH GND 1 PA3
- i Zo] MC WL BUS VOLTAGE :
JT = -<| CURRENTA N . |||
& 5| CURRENTB GND R3 0 _PDI2  TIM4_CHI
CURRENT C GND =
H NTC BYPASS RELAY GxD [ B16 TIMG. CHI
- DISSIPATIVE BRAKE ) GND 5 T 1 pD13
TIM3 ETR PD2 -)\I——ﬁ— +5VPOWER Heatsink Temperature S 2
- 5 55— PFCSYNC 33V Power (—i]+3V3 b Pas
TIM3_CH4 i $7°] PRCPWM GND 1 | PFC_Vac
TIM5_CH1 ————————<| Encoder A GND i—llr_ =
TIM5_CH2 AL B4 proders Encoder Index. o> FA2 !PI:ITINE)_IETE
TIM5_CH3 b
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K 5.12.1 FHMLE D E X

Cai4 5V

200F
T ||F_| 1
D
L i TLP2630
e e e veQ RIS 1 e 50
=1 }; 7 PWM-UH
M5GND
6 PWML-WL
TIMI_CH3N MC WL .R—.legc N g }’ =

Y <

& 5.12.2 BXEhHR LEDS #5745 H i &

MEF s Hr eI £, BXBhAR LEDS FR7n4T 5 K52 TIML_CH1 (PE9) #iE %, TIML_CHL
JEIE AT DA A PWM g, RS PWM I 2 e eT LR LEDS e . ARSEEGH, m LA ADC
SRAEHAT B, B AD B 4h B (074095) A RE TIML CHL Ff PWM Bk SE4E, 1A (1)
AD 25 BB LEDS B KARSE, AT SEILIL S8 I D RE 2K o
55056 D IR

(1) HBRZNG JP17 54, #%MEAT LRI NS, Brdsr— TiE.

(2) AR TRE A, A nAH AR .

(3) FTHTI G, W TAESCAT T B R4 A1 RVL, WE20KE) FL kAR LEDS 1155

Ko

6. LB 7
T JP17IBRER 75 2 o
HridCubeMX T8, ZHRTRLLK .

FCER S, SEFRSLR.

BCEADC, RHIDMARSEMEH, AR E S H T Lk .

Ee & Timerl, clock Sourcei#EMN#BE 4, Channel 1#zUMHC E BKPWM Generation
B, WA

1)
2)
3)
4)

5)

6)

Additional Software v Pinout

TIM1 Mode and Configuration

ADC2
ADC3
DAC

Timers

(i

TiM4
TIME
TiME
TIMT
TiM8
TiM9
TIM10
TiM11
TiM12
TIM13

e oy rign
* Break And Dead Time management - Output Corfiguration

Automatic Output State Disable
Off State Selection for Run Mode (OSSR) Disable
Off State Selection for ldle Mode (OSSI) Disable

Lockl

Generation Channel 1
Mode PWM mode 1
value 0

] 5.12.3 Timerl [ CH1 it & B PWM % A 2

FoE e a3 AThRE, WEEN SN, (EReE s EEIhRE, W KPR,
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Configuration

Reset Configuration

@ Parameter Settings

@ NVIC Settings @ GPIOS

® DMA Settings

ettings

|Configure the below parameters - n
aft " ] @ @ (]
~ Counter Settings

Prescaler (PSC - 16 bits value) 0
Counter Mode Up
Counter Period (AutoReload Register - 16 bits v..
Internal Clock Division (CKD) Mo Division
Repetition Counter (RCR - 8 bits valug) 0
auto-reload preload
~ Trigger Output (TRGO) Parameters
Master/Slave Mode (MSM bit) [Disable (Trigger input effect not delayed) ~|
S - 3
Kl 5.12.4 LB PWM IS5
o N N N N EVISINPESE N
7)) EETREXM, AR RAN, ZHRRk.
(= N P =]
8) AT LA, WhnE CHITIRERER .
9) ZHEABSWT .
* USER CODE BEGIN 2 */
HAL NVIC_DisableIRQ(DMA2_Stream0_IRQn);
STM32_LCD Init();
LCD_Clear (Red):
LCD_SetBackColor (Blue);
LCD_SetTextColor (White):
LCD_DisplayStringLine (Line0O, " AD test: ");
HAL ADC_Start (&hadcl):
HAT, ADC_Start_DMA (&hadcl, (uin:32_t')&ADC_CDnvercedValue[J], W
HAL TIM PWM_Start (sntiml, TIM CHANNEL 1); // & B ik £ 5
* USER CODE END 2 */
* USER CODE BEGIN 3 */
%LHM%qumw“mlecuwul wcmwuwwuw[n /I EErmiE ST H AAcKEE
LCD_Draw_NUM(35,280,ADC_ConvertedValue[0]): }i*”AI FEE

HAL Delay(20);: /:Abﬁfqus
}
* USER CODE END 3 */

K 5.12.5 PWM BB A S % A5
10) % Rk, BEBMSIBAA, WENTHRERN.
1) iR E I 5 SEIHAL Delay (20) F9ZhRE, F 8PN UM X o
740 e L5

DA GRS, FRATIEIE e A g, Bk PWM 2L, AT LED T 52 . LED 5%
JEE It I 1) e 65 B ok, P e S BRSNS, AR ARAR, AR R, FATAR
ZVFIRT o T R AT S S AN IR T

%ﬁ%?-wD%W%%NELﬁﬁﬁE%H A AT B AR AR R . SR IRAT]
ik PWM IR SRR A5 5, A2t T DASEELRPIRAT (K1 ZhBE o FRATRE R 4 (0 i A7 e

IMQWWNR%ﬁ¢%ﬁﬁu&@iﬂﬂﬁﬁmﬁ¢ﬁiﬁﬁﬁ@“:HUMMwWwwd
T4 HTES ] Y TIMx_CRR [ B, PR A 18] 1 B[] 1] B AH 55
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Kl 5.12.6 2 5 B I TR
indexWave 1] LS R A€ Lo

uint8_t indexWave[] = {1,1,2,2,3,4,6,8,10,14,19,25,33,44,59,80,107,143,191,255,

255,191,143,107,80,59,44,33,25,19,14,10,8,6,4,3,2,2,1,1};
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