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Start My project from STBoard

'ACCESS TO BOARD SELECTOR
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Part Number Search v < [ STM32L431RC

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash
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Productis in mass production o~ | QFPe4.
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Line >

Package >

Other ¥ R
Price =0.0
10 =562

————
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—

Flash =256 (kBytes) |- [ ratio ] Reference JWarkeng StatusUntPrice it sl Bod ] Pectese | Fesn ] mau__] 0] Freq |GRXscor]
| EEEE— fr STM32L431RClx Active 0.0 UFBGAB4 256 kBytes 64 kBytes 52 80 MHz 0.0

Active LQFP64 256 kBytes 64 kBytes 52 80MHz 0.0

WLCSP64 256 kBytes 64 kBytes 52 80 MHz 0.0

Ram = 64 (kBytes) ¢ STM32L431RC <_STMaZL431RCTx
[ —

b STM32L431RCYx  Active

Freq. =80 (MHz)
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GENERATE CODE

File Window Help

Clock Configuration Project Manager
Additional Software

~ Pinout

System view

RCC Mode and Configuration
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eed Clock (LSE) [Crystal/Ceramic Resanator
[ Master Clock Output & P
e 2BF IR —

[ LSCO Clock Output ]
co_os

[0 SAI1 Extern Clock

[ CRS SYNC Source LSE Rec_osc b
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£ Pinout view
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WWhe Reset Configuration

o ! g
© Paramster Settings

Analog >

= STM32L431RCTx
(Configure the below parameters LOFP64.
Timers >
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st @ File Window Help
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GPIO_EXTI13
Timers > Reset Configuration LaFP6s
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Connectivity > = = 28 ool .
(Configure the below parameters
>
B (maEE] 0 o o

setiiiy N ~ System Parameters

VDD voltage (V) 33V
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Prefetch Buffer Disabled

> Data Cache Enabled - ra -~
ot s @ I e & @ L —
S R S R R e Pt

STM32L4 STM32L4x1 STM32L431RCIx UFBGAG4 None .
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| JMDK-ARM Vs v

Linker Setting

Minimum Heap Size 0x200
Minimum Stack Size _UxﬂUU
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STM32 ﬁ File Window Help
CubeMX

Loy x G

ED.ioc - Project Manager GENERATE CODE

Clock Configuration Project Manager

STM32Cube Firmware Library Package
O Copy all used libraries into the project folder

® Copy only the necessary library files RS EENHALES S TE?
O Add necessary library files as reference in the toolchain project configuration file

Generated fil

Generate peripheral initialization as a pair of ".c/.h' files per - SEREANRE AR, GO I, BIEE
[ Backup previously generated files when re-generating
feepiiserCodemironie EFEABETREASNE, BUEE

Delete previously generated files when not re-generated

-HAL Setting
[ Set all free pins as analog (to optimize the power consumption)
[ Enable Full Assert

> HALEEE

Advanced Seltings
Template Settings

Select a template to generate customized code

A ARG

s GENERATE CODE BV 4E fi MDK-V5 T.F:

sma @ File Window Help
CubeMX

oy x &;

i & Configuration Clock Configuration Project Manager

STM32Cube Firmware Library g

® Copy all used libraries into the project folder
Ei O Copy only the necessary library files
O Add necessary library files as reference in the toolchain project configuration file

AR

m Code Generation i

o The Code is successfully generated under E:/BearPi/1-CubePr/01-blinkLED

Open Folder @ Cpen Project

3. TEMK ¥4E. 4. FTRAPRDG

W5 PR
STM32CubeMX AE B (ARAY H s 4R

IFERE » 30§ (E) » BearPi » 1-CubePrj » 01-blinkLED »

PN

=t fExHEs B Feh
A Drivers 2019/7/9 21:.49 =
Inc 2019/7/% 21:49 it
o MDK-ARM 2019/7/9 21:49 it
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File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

15 H @ @ | | |m | | @ MAr| A-e
S e o] 8] oome U &
Project L < | ] mainc

= Project: 01-blinkLED
=& 01-blinkLED
@£ Application/MDK-ARM
=% Application/User
L1 main.c
[ stm32muc_it.c
[ stm32uxx_hal_msp.c
G [ Drivers/STM32L4x HAL Driver
& £ Drivers/CMSIS
& cmsis

HAL_Init();

K| [T

ncti...| Oy Templ. <

Build Output

G &-|E-| X

ST-Link Debugger

114 G27

CAP NUM SCR

7E main. ¢ I main R EH 4R S LD H AR

while (1

/% USER CODE END WHILE +*/

/# USER CODE BEGIN 3

HAL Delay (200

HAL GPIO TogglePin(GPIOC, GPIO PIN 13

g PG

SRR TR




Build Cutput

compiling
compiling
compiling
compiling
compiling
linking. ..
Program Size:
FromELF: creating hex file...
"01-blinkLEDY01l-blinkLED.axf"
Build Time Elapsed: 00:00:17

stm3214xx hal pwr.c..
stm3214xx hal pwWwr ex.
stm3214xx hal cortex.
stm3214xx hal exti.c.
system stm3Z14xx.C...

BWE TR

[
[

0 Error({s),

Code=3312 RO-data=45%2 REW-data=16 ZI-data=1024

0 Warning(=s) .

Options for Target '01-blinkLED"
Device I Tarzet i Output I Listingl User i C/C++

" Use Simulator
[~ Limit Speedto Real-Time

with restrictions Settings Ic

| hsm | Litilitiesl

T+ Use: |ST-Link Debugger
I

_ﬂ Settings

v

¥ Load Application at Startup ¥ Runto main{)

Initialization File:

¥ Load Application at Startup

Initiglization File:

¥ Run to fnain{

Restare Debug Session Settings

Restore Debug Session Settings

/

[~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ...

¥ Breakpoints v Toolbox ¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Peformance Analyzer ¥ Watch Windows
v Memory Display [ System Viewer ¥ Memory Display ¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
[SARMCM3.DLL [REMAP -MPU [SARMCM3.DLL |-MPU
Dialog DLL: Parameter: Dialog DLL: Farameter:
|pCm.DLL [pCM4 |TCM.DLL [pCM4

[~ Wam if outdated Executable is loaded

0K

Defaults= |

Cancel

Help |




Cortex-M Target Driver Setup

Debug | Trace Flash Download |Pack I

~Download Function
LOAD " Erase Full Chip
-‘i % Erase Sectors

" Do not Erase

¥ Program
v Verify

-RAM for Algorithm

Start: |0x20000000 Size: | 0x1000

~Pragramming Algorithm

Description l Device Size I Device Type Address Range
STM32L4xx 256 KB F|as|"|/ 256k On-chip Flash 08000000H - 0803FFFFH
Start: I Size:

[

Remowve |

i REFR(A)

"E |

TEET

Build Qutput

Program Size: Code=3312 RO-data=49%2 EW-data=le ZI-data=1024
FromELF: creating hex file...

"01-blinkLEDYWO1-blinkLED.axf" -
Build Time Elapzcd: gp:00:17

0 Error{=s), 0 Warningi(s).

rase Done.

oad "01-blinkLEDA\AO1-BlinkLED.axf"
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BB Block Diagram Docs & Resources
Part Number Search v [ STM32L431RC

[ Buy

= start Projeet

Core \ !
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Line >
Package >
Other v
Price =0.0

10 =52

L —
Eeprom =0 (Bytes)

Flash =256 (kBytes) =2
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Freq. =80 (MHz)

Advanced Graphic v
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Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

UnitPrice for 10kU (US$): 0.0
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Productis in mass production

Display similar items
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LFPE4

Flash
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[ o] frea Jorx score]
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[N R

. GRS F AN E R P (HSE) , 75 3E4E System Core HC & RCC;
. L BRAE BN N BRI BD (HST) , X —35 ] LLBS I

X HLIRAR A FH AN RIS ol

12




- [m] s

oy x G;

GENERATE CODE

m S§TM32CubeMX Untitled*: STM32L431RCTx

1IEERCC
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File Window Help

Clock Configuration Project Manager
Additional Software

~ Pinout

System view

RCC Mode and Configuration £ Pinout view

igh Speed Clnck(HSE}!CryslaVCaramic Resonator ~
eed Clock (LSE) [Crystal/Ceramic Resanator
[ Master Clock Output & P
e 2BF IR —

[ LSCO Clock Output ]
co_os

[0 SAI1 Extern Clock

[ CRS SYNC Source LSE Rec_osc b

=

va

WWhe Reset Configuration

o ! g
© Paramster Settings

Analog > 0
STM32L431RCTx

IConfigure the below parameters L OFP64

Timers >
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Connectivity » s Qustam Paramatars L
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ESHHE
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VDD voltage (V) 33v

Computing > Instruction Cache Enabled
Prefetch Buffer Disabled
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I . ) S qured Papherals
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Security >
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Camputing >
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IEE————meeeeeeee Ve e —) R
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©sTMILL STM32L4xt STM32L431RCTx LaFPe4 None
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Clock Configurat

Clock Configurati Project Manager Tools

=5 O ck Issues
= 74 "ow
a2 KHz (]
Enable ©55 s
> o WS APBY Prescaler
FCLK1
System Clock Mux ._. e
WS RS .
4000 ~ _.
N HsI o SYsCLK ) AHB Prascaler HCLK (MHz) APBZ Prescaler
PCLKZ
a0 [ v a0 foel 1 v
o 50 Mk o
[ PLL Source Mux i 50 MHz 5
lust [ ®
O

HSIRC /_\
- PLLM

" X20 ~ 2 ~
Input frequency. i’ HSE R PLLO ~ — SR G
| c SART2 Clack Mu
HS © 2
» = PLLP bl:lrw SDMMCT (MHz)
PLL 7
" L[ 2 fewoms
FLLSAIR
FLLEANG

svscid LPTIMA Closk Mus
—| O ITo 12C1 (MHz}

ERTEERE

STI‘.I|32"r w File Window Help

CubeMX

Pinout & Configuration Clock Configuration

Project Settings
| ProjectMame

[5-key 3 |
“-_._,_,_._—-’/

Project Location

[E-\BearPi\1-CubePrj\ | Browse |

Application Structure

|Elasic ~ | [ Do not generate the main()

Toolchain Folder Location
|E:‘nEIearF'i‘n1—CubeF'rj'xl]S-key‘t

| Toolekatrr0E
IMDK-ARM V5 ~] DBynerate Under Root

Code Generator

¢Linker Settings

Minimum Heap Size  [0x200 O
Minimum Stack Size 0x400

Advanced Settings

«Mcu and Firmware Package
Mcu Reference
ISTM32L431RCTx |

Firmware Package Name and Version
ISTM32Cube FW_L4 V1.14.0 |

Use Default Firmware Location

R E
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smat @ File Window Help
CubeMX

oy x 4G;
rojectMansger > |JGENemATEGobEN

Project Manager

Pinout & Configuration Clock Configuration

STM32Cube Firmware Library Package
O Copy all used libraries into the project folder
@® Copy only the necessary library files T ERETEIHALESSRTE?
© Add necessary library files as reference in the toolchain project configuration file

Generated fil

Generate peripheral initialization as a pair of "¢/ h' files per heral L SEREASNRE AT, LN, BRIVE
[ Backup previously generated files when re-generating
Keep User Code when re ing » SHEGHSSEZIASKRE, BiNSE

Delete previously generated files when not re-generated

HAL Setting: > HALEDE
[ Set all free pins as analog (to optimize the power consumption)

[ Enable Full Assert

Advanced Seftings

Template Settings

Select a template to generate customized code Settings

A RS
A7 GENERATE CODE EP W] A= 5% MDK-V5 T f%:

sma @ File Window Help
CubeMX

oy x &;

Pinout & Configuration Clock Configuration Project Manager

STM32Cube Firmware Library g

® Copy all used libraries into the project folder

Ei O Copy only the necessary library files

O Add necessary library files as reference in the toolchain project configuration file

3. £MDK HmE. . TRAPRDE

w5 P ARG
HEMDK-ARM H 3%, 479 TFE, fE main. ¢ P main pR T 95 4 5 00 B S ARAS .

int main(void) {

HAL_Tnit();

SystemClock Config() ;

MX_GPIO Init();
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while (1)

/% USER CODE BEGIN 3 */

if(0 == HAL GPTO ReadPin(KEYL GPIO Port, KEY1 Pin))

HAL_GPIO WritePin(LED_GPIO_Port, LED_Pin, GPTIO_PIN_SET) ;

if(0 == HAL GPTO ReadPin (KEY2_GPIO Port, KEY2 Pin))

HAL GPTO WritePin(LED_GPIO Port, LED Pin, GPTO_PIN RESET) ;

/% USER CODE END 3 #/}

I ARG
G A TR

Build Cutput

Build started: Project: 05

#**% Osing Compiler 'V5.06 update & (build 750)', folder: 'D:\Keil w5\ARM\ARMCC\Bin'
Build target 'O5-key'

compiling led drv.c...

linking...

Program Size: Code=3368 RO-data=49%2 RW-data=le ZI-data=1024

FromELF: creating hex file...

"05-key\05-key.axf" - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:01:17

BWE TR
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K Options for Target '01-blinkLED'

Device I Target I Dutputl Listingl User I CAC++ I Asm I Litilitiesl

" Use Smulgtor ~ with restrictions  Seftings |<"'\'°-l'.|_5; IST—Link Debugger j Settings b
‘-‘-H_H_

[ Limt Speed to Real-Time

¥ Load Application at Startup W Fun to main() ¥ Load Application at Startup ¥ Runto fnain()

Initialization File: Initialization File:
| _l Edit. | |
Restore Debug Session Settings Restore Debug Session Settings

¥ Breakpoaints vV Toolbox ¥ Breakpoints ¥ Toolbox
v Watch Windows & Perfformance Analyzer ¥ Watch Windows

[¥ Memory Display ¥ System Viewer ¥ Memory Display ¥ System Viewer
CPUDLL: Parameter: Drriver DLL: Parameter:
[sARMCM3.DLL [REMAP -MPU [sARMCM3.DLL [-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCI‘u'I.DLL |1:cru14 ITCM.DLL |-pCI'U'I4
[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

0K Canoel Tlefaults | Help |

Cortex-M Target Driver Setup

Debug | Trace Flash Download |Pack I

-~ Download Function
LOAD " Erase Full Chip | Program

-RAM for Algorithm

,Fi & Erase Sectors [V Verify Staﬂ;|0x20000000 Size: IOX1 00d

" Do not Erase

~Programming Algorithm

Description l Device Size I Device Type Address Range
STM32Ldxx 256 KB Flash/ 256k On-chip Flash 08000000H - 0B03FFFFH
Start: I Size:

Add | Remoue |

e |

i REFA

KR
TEIEAT)E, KR AT

. FE AT LED A T4 IORAS 5
. #%F KEY1, LED A=,
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. %N KEY2, LED f8°K;

E, WATCL %S T A EH STM32CubeMX R A B MDK H THE, LI ZInfa{ER STM32CubeMX ¥I4h1k
GPIO BEATHABAGI, T — T Pk AT Be B NVIC A58 FH A1 30 mh Wk e i

PR
Bt IR SAEF, ) STM32 H3 HLAT GPIO A L HARAS, IFAE LED bR RILH R BHIL T .
BT fERE GPTO rhIWTAE BRI AR (T, ARFEIRFEIR L RED
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STM32 B H13ERE 05——1& F EXIT mp Wikl idig:

e HI Sk

FIR: PR EXTT o7 SR SRR R, 2 1 afsdiad EXTT e e kA U422 B k4%~ 4o

BOR: BEWSRCE EXTL iy, 9’5 bW os FE 3 A B s i, 4 vl 2R 40 100 o 03l

BT

S EXTI RWTRCE J7ik, PRSP RS .

Me R BT IR SR AR N, B DR o DT A R PR I A T v R

VRIS % 3 YRS

BBUTE:

SR RGRNFIBCRAR T B2, il EXTL WA, ik AR R R AR R g vt b, SRR A
T T DL 35 i v 2R 4 10 SIE R e AR e N T R

IR B A AT ] STM32CubeMX #1464k STM32L431RCT6 ft) EXIT Al 4%, iFik 7 —28 NVIC /)N
SR, FE— B —DERE T HAL FE 1 WAL BEAL] .

1. WETAE

RS
FFRAR
BT EMZ NI R, X ERAER DI STMB2LA 1R (BearPi)

Fnas— R 2
o —— I
wrpan M

n
5.
]
]
3
-
[
=
o

AR

. TR Keil — MDK Bots st RIS, DAE S 3 A0 R 304 AR Ag 5
Keil MDK A1 e LV BATF M 22 25 AT AT DLOCVE “/MREIRIFIRALX” TS AT, TERRIHFE
— R AT R 2 A

2. 4 MDK T#&

HEEFHE
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FTIF STM32CubeMX, FTFF MCU &% 2% .

[ sTM32CubeMX Untitled m] X

st @ Fe Hindow b © oy < L&y

Existing Projects New Project Manage software installations

Open Existing Projects

N

Check for STM32CubeMX and embedd. ..
I need to :

CHECK FOR UPDATES

Start My pro

Install or remove embedded software p._.
INSTALL / REMOVE

Start My project from STBoard

ACCESS TO BOARD SELECTOR
New n ore STM32MP1 Se
for Industrial and loT applications

Start My pro rom Cross S...

ACCESS TO CROSS SELECTOR

<7

STM32MP1 ®

2k RS A STM32L431RCT6

[ New Project from a MCU/MPU

MCUMPU Sglecter

MCU/MPU Fiters

[\a F’ %) Features Block Diagram Docs & Resources. Datashsst [4 Buy [ Start Project

Part Number Search v [ STM32L431RC

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

. N B - UnitPrice for 10kU (US$): 0.0 ‘
ore ctive
Productis in mass production "%.ﬂ LOFPS4

Series >

Line >

Package >

Do ¥ EERENRS
Price =0.0

10 =52

———

Eeprom =0 (Bytes) MCUs/MPUs List: 3 items Display simil
—_
Flash =256 (kBytes) L= ratvo | Reference Jiiattetng Staws unkprice oriowwssil geaa | psciase ] fasn ] ran o] frea orK scarel
————————————————— STM32L431RClx__ Active 00 UFBGAGY 256 kBytes 64 kBytes 52 80MHz 0.0
Ram = 64 (kBytes) LQFP64 256 kBytes 64 kBytes 52 80 MHz 00
% WLCSP64 256 kBytes 64 kBytes 52 80 MHz 0.0
Freq. =80 (MHz)
Advanced Graphic v

(A=A Rz
. U S A5 P A s ki b (HSED) , U 75 E7E System Core HRE RCC;

. WAL BRI RIS B (HSTD , 3X— 2wl AR i s
X HLEAR A SR Bk
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- [m] s

oy x G;

GENERATE CODE

m S§TM32CubeMX Untitled*: STM32L431RCTx

1IEERCC
sm? @
CubeMX

File Window Help

Clock Configuration Project Manager
Additional Software

~ Pinout

System view

RCC Mode and Configuration £ Pinout view

igh Speed Clnck(HSE}!CryslaVCaramic Resonator ~
eed Clock (LSE) [Crystal/Ceramic Resanator
[ Master Clock Output & P
e 2BF IR —

[ LSCO Clock Output ]
co_os

[0 SAI1 Extern Clock

[ CRS SYNC Source LSE Rec_osc b

=

va

WWhe Reset Configuration

o ! g
© Paramster Settings

Analog > 0
STM32L431RCTx

IConfigure the below parameters L OFP64

Timers >
® ® i = ~

o] 0 o ola o & w al

Connectivity » s Qustam Paramatars L
D e P— e e — S i o

STM32L4 STM3204x1 STM32L431RCIx UFBGAG4 None B

ECE LED /) GPIO 5|4
PR /NEIRIT R R, R

LED

PC13 3 “|.GND

Fr DA FoRBATIEFREC & PCL3 5] i

oy )
s N File Window Help n [ " 4 —}(: ‘y’
STM32L431RCT ut & Con GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager
Additional Software v Pinout

al__ ] RCC Mode and Configuration ;
I e —

va

Syt Cind - High Speed Clack (HSE) [Crystal/Ceramic Resonator <]
. Low Speed Clock (LSE) [Crystal/Ceramic Resonatar ~]
oA [ Master Clock Output leorp-|
GPIO [ILSCO Clock Output e —
WDG co_oscaz_out
nviC [ SAH Extern Clock - e omom
[]CRS SYNC Source LSE Roc_osc_out
ESHHE
GPIO_Analog
Analog ? Ve STM32LA31RCT)
GPIO_EXTI13 S
Timers > Reset Configuration Larpo4
Paramater Set Us stants ] s GPIO S
Connectity > & el d J
(Configure the below parameters

:

sy N ~ System Parameters
VDD voltage (V) 33v

Computing > Instruction Cache Enabled
Prefetch Buffer Disabled

Middleware > Data Cache Enabled - Yy @ ] <]
Fiash Latency(Ws; 0WS (1 CPU cycle Q@ oo a & & Q

I . ) S qured Papherals

STM32L4 STM32L4x1 STM32L431RCIx UFBGAG4 None .
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B E AR 2E N LED:

st @ File
CubeNX

‘Window

Help

Clock Configuration
Additional Software

oy x &G

GENERATE CODE

Project Manager

~ Pinout

£ Pinout view System view

System Core v [ Group By Peripherals
¢ ® GPIo
b Search Signals
i 1 Show only Modified Pins
- [Pin_[Signalo_[GPIO ou_[GPIO m _[GPIO P [Maximu._ [Fast Mod Label) Modified
TsC PC13  nla Low  Ouput.. Nopul. Low  nfa D
wwpG
Analog ’ PC13 Configurat
Timers > GPIO output level [Low ~]
Cranactivey z GPIO mode [outpurt Push Pull <]
>
Miitrieds GPIO Pull-up/Pull-down [No pullup and no pulldown ] STM32L431RCTx
LQFP64
Security >
Maximum output speed [Low ]
Camputing >
\{ User Label (=)
Middleware 5 U
IEE————meeeeeeee Ve e —) R
STM32F4 STM3ZFA07I41T STM32FA07TZGTx LaFP144 None
©sTMILL STM32L4xt STM32L431RCTx LaFPe4 None

ELE GPIO 5|4 5]
EE/PNEIRIT KRR EEE, aF:

MNRST

> 10K

RO

KEY?2

32
e
-

10K

R10

o
SW-PB

Cl4 ImnF )|

53
et
O =

KEY1

10K

SW-PB

C15][10nE
[

S4
R -
o o—y

S5W-FB

CMWMF .

GND

BT AR R FA TR FEIC B PB2 51 IAN PB3 51 A9 41 o i 51 -
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Heset State
COMP1_INP
2C3_SMBA :
LPTIMA_OUT PCE
RTC_OUT_ALARM|
RTC_OUT_CALIB —
GPIO Input PB14
GPIO_Output
GPIC_Analog
EVENTOUT

m
o
¥
=

RSB B BRI E By, P DASRATBCE TR B b, IR B P AR%E 08 KEYL M KEY2, 452 P RE R E %
ff—25:

. TR T B b i ROZE3E T 458 LT e e IR A
J TFJE LT b A i RIFERE T 458 RA TR I EL 1 H IR Dy v e ¢
J TP R Rt LR A b by RIFER T, FATFR R AR

KEFIEFIT IR T B W

Pinout & Configuration

BoE NVIC % & s
FR/NR R —— NVIC
NVIC 4 #F Nested vectored interrupt controller, EJExE[EPWrEHIES, HkkE bR ES.

NVIC 7E ARM Conrtex-M W, F—A 8 ffaifraiRiCE, SILnTDIEE 2 8 = 256 278=25628=256
Zerpilb, (R ST ARITEAEF” STM32 B, KRIL—ANNNIBRPUMRARATX 4%, @R, Fbl
WETARMAC 4 AL AE O, RMEMAM 4 fAkE, XFE—K STM32 #iRH 2 4 = 16 274=1624=16
2 BT

FIEy 16 b WifE, ST ORI STM32 WX A+ KISMEL, ERATERCE, FRATSIX 4 ARN34,
Rt T 5 A
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EFaa RS b A THRSS R

NVIC PriorityGroup O 0 bit 4 bit
NVIC PriorityGroup 1 1 bit 3 bit
NVIC PriorityGroup 2 2 bit 2 bit
NVIC PriorityGroup 3 3 bit 1 bit
NVIC PriorityGroup 4 4 bit 0 bit

FUGRP—F, 3X 5 Ml 4= N R, FRRR AR, 2 )5 5B BRI e ) X R AT,  STM32
RS FH A2 NVIC PriorityGroup 0 .

STM32 ¥] CPU HIWr L Se 2l i )7 740 F

. FEHIBHE LRSS, B, RS0

. AR HAERE, I e, FRE, Bl fusedise;
FR/NR R G5 X NVIC 3 T e 2
P2 R RAE STM32CubeMX HHfiC B At 5644 -

[RRER e e
I B R A R RO SE 2 o AR NVIC PriorityGroup 2:

Q & NVIC Mode and Configuration

Configuration
System Core v
< Priority Group 2 bits for pre-emption priority 2 bits for subpriority | [I'Sort by Premption Priority and Sub Priority
DMA 0 bits for pre-emption priority 4 bits for subpriority
pisis Search D I, [1 Show only enabled interrupts
WG 15 for pre-emption priority 2 bits for subpriarit T
< 3 I o jo-ompcon ity Tt for subyeicrty rabiss | Bsnpam ray L b encon
v RCC Non maskable it4 bits for pre-emption priarity 0 bits for subprierity 0 0
S Hard fault interrupt 0 0
Tsc Memory management fault 0 0
WWDG Prefetch fault, memory access fault 0 0
Undefined instruction or illegal state 0 (1]
System senice call via SWI instruction 0 0
Analog > Debug monitor 0 0
Pendable request for system seice 0 0
Timers > Time base: System tick timer 0 0
PVD/EVM1PVM2/PVMS/PUMA intermupts through EXTI lines 16/35/36/37/38 o o 0
Connectivity > Flash glabal interrupt O o 0
RCC global intemupt o o 0
Multimedia > D ExXTlline2 interrupt 1 0
EXTI line3 interrupt 2 0
Security > | FPU global interrupt o o 0
Computing >
Middieware >

BB BRI ek
R TP WAL e 2% 20 4] NVIC PriorityGroup 2 SR E AR Je /).
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Priority Group |2 bits for pre-emption priority 2 bits for subpriority

V| [ Sort by Premption Priority and Sub Priority

Search | Si

© @ [JShow only enabled interrupts

NVIC Interrupt Table Enabled | Preemption Priority | Sub Priority

MNon maskable interrupt

Hard fault interrupt

Memory management fault

Prefetch fault, memory access fault
Undefined instruction or illegal state
System senvice call via SWI instruction
Debug maonitor

Pendable request for system senvice
Time base: System tick timer
PVD/PVIM/PVM2/PVM3/PVIV4 interrupts through EXTI lines 16/35/36/37/38
Flash global interrupt

n
0

line2 interrupt
AT lined interrupt

FPU global interrupt
g, (LR

e BB b AR

o alococoocoocoocoao:
ok el oocoocoooao:

D*DDD!H!H!HHHH

/

STM32L4 Ff)fs i EAE 8OM, Fi LARCE PLL, #¢Jmfdf HCLK = 80Mhz RIWJ:

szt @
CubeMx

File Window Help

& Configuration Clock Configuration

Issues

l:’rownswr

System Clock Mux

el

HsE

PLicik
®

o7

usiRC
X20

Input frequency PLLO

FLLF

FLLSAIR

Project Manager

oy < &G

01-blinkLED.io¢ - Clock Configuration GENERATE CODE

ols

Al

APE1 Prascaler

rou
»-—Ij o

a5 o soumer e

L[ = Jomema

Pt

[Fo 1261 MHz}

Window Help

Clock Configuration

Project Manager

Project g

o6 key_it_mode

Project Location
[EBearPivt-CubePriy

) ]
[ o]

~| Do not generate the main()

Application Structure

[pasic

Toolchain Folder Location
E:\BearPiM-CubePr\06-key_it_mode\

Code Generator

_M)K—ARM V5 7 ‘ o

Linker Setting;
Minimum Heap Size

Minimum Stack Size

Advanced Settings

¢Meu and Firmuare Package
Meu Reference
[STM32L431RCTx |

Firmware Package Name and Version
[sTM32Cube FW_L4 V1140 ]

Use Default Firmware Location
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RIBAE B E
B BB B ST A IR AL ST A -

¥ "

sz @ File Window Hel » R S ¢
CubenX i oy 24

5 =C 01-blinkLED.io¢ - Project Manager GENERATE CODE

Pinout & Configuration Clock Configuration

Project Manager

STM32Cube Firmware Library Packag
O Copy all used libraries into the project folder

® Copy only the necessary library files —_— smseanHALEe SRR
© Add necessary library files as reference in the toolchain project configuration file

Project

Generated fil

Generate peripheral initialization as a pair of "c/.h' fles per peripheral —————————F Smy = min e oo g0 g RIVESE
[ Backup previously generated files when re-generating

Keep User Code when re-generating B REALRE, BIGEE
Delete previously generated files when not re-generated

HAL Setting
[ Set all fre pins as analog (to optimize the power consumption)
[J Enable Full Assert

‘ HALERS

Advanced Settings

Template Settings

Select a template ta generate customized code Sattings. ‘

AR
#iili GENERATE CODE HJIA[ZE i MDK-V5 T.7%:

stval” @ File Window Help
CubeMX

Pinout & Configuration Clock Configurati

STM32Cube Firmware Library Package

® Copy all used libraries into the project folder

Project © Copy only the necessary library files

O Add necessary library files as reference in the toolchain project configuration file

3. TEMK ¥4E. 4. FTRAPRDG

STM32 HAL & Wi A BEAL
SEFT T stm3214xx it. c KA
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EXTI2_TIRQHandler(w

HAL_GPIO_EXTI_IRQHandler(GPIO_PIN_2);

EXTI3_ IRQHandler(u

A LA B A Ab 3 EXTT2 AT EXTT3 /R A 7[R — /N eR &L, (R EXTT2 1 EXTT3 Mz eR ik N S 40A
[

HAL GPIO EXTI_IRQHandler

A2, HAL FEXT TR nfr b B 2 JRATHTIF stm3214xx_hal gpio.c 3CfF, H— Tz,

BI I
LU

B
=5

* @brielf Handle EXTI interrupt request.

* @param GPI0 Pin Specifies the port pin connected to corresponding EXTI Iine.
* @retval

#/void HAL GPIO EXTI IRQHandler (uintl6_t GPIO_Pin

/% EXTI line interrupt detected */

if (_ HAL GPIO EXTI GET IT(GPIO_Pin) != 0x00u

HAL_GPIO EXTI CLEAR_IT(GPIO_Pin

HAL_GPTO EXTI Callback (GPIO_Pin
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A LAER], FEZRBUPEGIER T — R AR, Bz R S R A, HAZ R )R T AN
FRGEI RIS 50 GPIO Pin kSR8 %R AL

HAL_GPIO EXTI Callback (GPIO_Pin) ;

ZERBAROA EXIT ST A RS, FSRAE TR R AR EXIT sl sift.
T2y EABRBOLT TAHAWR? HAERRIAIRIE

[FIFEFE stm3214xx_hal gpio. ¢ S H R 2% R E ) J 1Y
Rk
* @brief [EXTI line detection callback.
* @param GPI0 Pin: Specifies the port pin connected to corresponding EXTI Iine.
* @retval
%
__weak void HAL_GPIO_EXTI Callback (uintl6_t GPIO_Pin) {
/* Prevent unused argument (s) compilation warning */

UNUSED (GPIO_Pin) ;

/% NOTE: This function should not be modified, when the callback is needed,
the HAL GPIO EXTI Callback could be implemented in the user file
#/)

MRS, X FRARIREEE T

&

AR weak HEAT T 55 X, BTUUR PR BAEIR B SGZEE, HF HIXA note FAEHER
XN BR BN N AZ A 5, G R A (e eR B, 1 BT R R P A R S B A% eR B

B ELSZHL EXIT o W7 Ah 20 5] s

XA R BB ERAT, N T 7 E, BAVKAE gpio. ¢ HIEG -

LR FEA AR

J BN BTA B EXTT sl 2 F iz R 8, T LA S B i v i 5

. HoF 1% F T A AT A B
SEHARAL A1
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/% USER CODE BEGIN 2 *//s%

* @brief EXIT H107[A1 R #

* @param GPIO Pin —— MUK HBIHI 5 #)

* @retval none

#/void HAL GPIO EXTI Callback (uintl16_t GPIO Pin) {

i HIBFIA GBS T A %/

switch (GPIO_Pin)

case GPIO PIN 2:

Sk SPPE GPIO2 KA BB */

/KR LED

HAL GPTO WritePin(LED_GPIO Port, LED Pin, GPIO PIN_SET) :

break;

case GPIO PIN 3:

S L GPIO3 KA HI T */

/A K LED

HAL_GPTO WritePin(LED_GPIO_Port, LED Pin, GPTO_PIN_RESET) ;

break:

default:

break:

}} /% USER CODE END 2 */

I ARG
G A TR
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Build Output

compiling =stm3214xx hal pWwr ex.c...

compiling =stm3214xx hal cortex.c...

compiling =stm3214xx hal exti.c...

compiling system stm3214xx.C...

linking. ..

Program Size: Code=3388 RO-data=492 EW-data=lé ZI-data=1024
FromELF: creating hex file...
"D6—key_it_mﬂdehﬂﬁ—key_it_mﬂde.axf" - 0 Error({s), 0 Warning(=).
Build Time Elapsed: 0Q0:00:1&

BWE T EA
Options for Target '01-blinkLED" X
Device I Target I Dutputl Listingl User I CAC++ I Asm i Litilitiesl
" Use Smulgtor ~ with restrictions  Seftings |<"l'°-l'.|_5; IST—Link Debugger _vJ Settings b
H-‘-H_H_

[ Limt Speed to Real-Time

¥ Runto ain()

¥ Load Application at Startup W Fun to main() ¥ Load Application at Startup
Initialization File: Initialization File:

| ElEa

Restore Debug Session Settings

Restore Debug Session Settings

¥ Breakpoaints vV Toolbox ¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Pedformance Analyzer ¥ Watch Windows
[¥ Memory Display ¥ System Viewer ¥ Memory Display ¥ System Viewer
CPUDLL: Parameter: Drriver DLL: Parameter:
[sARMCM3.DLL [REMAP -MPU [sARMCM3.DLL [-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCMDLL lﬂCM4 FEMDLL |¢CM4
[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

0K Canoel Tlefaults | Help |
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Cortex-M Target Driver Setup x

Debugl Trace Flash Download IPack |

~Download Function ~RAM for Algorithm

LOAD " Erase Full Chip ¥ Program
FF EraseSectors 7 Verify Slad:|0120000000 Size: IDx1000
" Do not Erase

~Programming Algorithm

Description l Device Size | Device Type Address Range
STM32Ldxx 256 KB F|Esh/ 256k On-chip Flash 08000000H - 0BO3FFFFH
Start: I Size:

Add | Remove |

wE I B iz 1)

KR
TRETE, KRR

o | H B A7 LED b T4 IR
. ¥ KEY1, LED s,
. % KEY2, LED JK;

1':4"3 "'-H " =

el LY

Zb, WAICEYS T WARCE NVIC SN+ Wil s, JF 7% 7 NVIC A1 HAL Fe b 7 b B Lk 1) —
BERARAR, R YA AnfAlEC B USART LA K SZH print £ B,
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1D
i STM32CubeMX Bt & EXTI AT, 4% 'S R 5l i Ao W7 s A% B0k &S, 914 LED L EIR.

M I LB AR5+ BT U 2B AGT I v B AR AL B3R A
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STM32 HFr HLEERl 06——1# FJ USART ‘R FI Uil (k=)

e HI Sk

FIf: FLAZ USART JB{5JEEE, 48 USART MU wiAsiat, SEENBOE M &% A .

FR: AEWSHECE USART 80 (DR, BRI, (FIA%5) |, 0S5 R SEELEURE i) R 3% A i
v e

A USART D B RERE 1 R IE B AE

Me s FRAE USART JEAS B, B DRACHE 10 (¥ LE A PR AT o] 524

VRIS % 3 YRS

BBUTE:

B A B OGRS USART 815 s, BRI AR RS R, IEi B8 s S 5oRsg
WAE PR B, B IR A P AT

AR S A A ] STM32CubeMX HI%A 1k STM32LA31RCT6 ) USART,  F-Ali F 2 b a0k i Bt i
P A WA AR

1. WETAE

RS
FFRAR
BT EMZ NI R, X ERAER DI STMB2LA 1R (BearPi)

Fnas— R 2
cign —— I
wrpan M

n
5.
i}
]
=
-
[
=
o

AR

o TE BT Keil — MDK Bt it I AL, PAEZREAN T #8042 ARG ;
Keil MDK A1 e LV BATF M 22 25 AT AT DLOCVE “/MREIRIFIRALX” TS AT, TERRIHFE
— R AT R 2 A

2. 4 MDK T#&

HEEFHE
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FTIF STM32CubeMX, FTFF MCU &% 2% .

[ sTM32CubeMX Untitled o X

STPI:JEI\;‘F File Window Help Ao n DY -}\’. ‘1’

Existing Projects New Project Manage software installations

Open Existing Projects Check for STM32CubeMX and embedd...
I need to :

Start My prc from MCU
_ Install or remove embedded software p_.
Start My project from STBoard
ACCESS TO BOARD SELECTOR
New \ re STM32MP1 Ser

for Industrial and loT applications
Start My prc

ACCESS TO CROSS SELECTOR

&7

STM3ZMP1 &

2 Ik RS A STM32L431RCT6

] New Projectfrom a MCU/MPU

MCUMPU Selector | ©

MCUMPU Fitters

BB O Features Block Diagram C s tashi [ Buy 5> Start Project

Part Number Search v o | STMIRLA3IRC

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

r UnitPrcefor 10k (US5):00 ;
core [RETVE] pctve = .
Products 1 mass producton ' Laress

Seres
Line
Package
Other [
Price =00
0 =52
-
Eeprom =0 (Bytes) MCUs/MPUs List: 3 items Disp similar iten m
~— =
Flash = 256 (4Bytos)

STMGL4FRCx__Actve 00

UFBGAG4 256 kBytes 64kBytes 52 80MHz 0.0

Ram = 64 (kBytes) STMI2L431RC
D —

STMA2L431RCTx__ Active 0., LQFP6S  256kBytes 64kBytes 52 B0MHz 0.0
STM32L431RCYx_ Actve WLCSP64 256 kBytes G4 kBytes 52 80MHz 0.0
Freq. =80 (MHz)
Wasiss
Advanced Graphic v

(A=A R
. U S A5 P A s ki b (HSED) , U 75 E7E System Core HR & RCC;

. A A BRI BRI b (HST) , X —B T LAmg it
I HLER AR FH AR

H
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GENERATE CODE

[ STM32CubeMX Untitled™: STM32L431RCTx

1HEERCC
sz @
CubeMX

Window Help

Clock Configuration
Additional Software

RCC Mode and Configuration

[ Master Clock Outpot
[ LSCO Clock Output
[ SAI Extem CLock
[ CRS SYNC Source LSE

Analog >
STM32L431RCTx
Timers > —
0 L Q[
Connectivity > s Quetam Daramatare L

[T o | o e Perpner

STM32L4 STM32L4x1 STM32L431RClx UFBGAG4 None

REHO
NREIRTF AR 3R ST-Link JF HEEM 7 — D& L, JREEWT:

VCC 3.3 VCC 33 VCC 33
=
n ul Cl
5 BCT4699 . Al 100nF
o
= S|
SW-SPDT GND
NeL —¢
s comt o
NO1 —
2 Ne2 =% A
3 com2
NO2 —— INA PC_UART_TX <=> WAN_AT_UART_RX
AT-PC
TR s PC_UART_RX <-> WAN_AT_UART_TX
{UARTLRX | =
8
{_PC UART TX |
o] o Coy =T PC_UART_TX <-> UARTI_RX
PC_UART_RX <-> UARTI_TX
Nea ) -5 W
7 TN ey AT-MCU | LPUART1_TX <-> WAN_AT_UART_RX
iR S SINT o LPUARTI_RX <-> WAN_AT_UART_TX
10K

= oo

o]
Z
o

X PN TR B AT-MCU BizX, {4 PC 15 115 USARTL Z [H]3i$%

R ORI AR TC & USART L :

szt ® File Window Help
GubehX

inout & Configuration

Clock Configuration Project Manager
Additional Software v Pinout

Pinout & Configuration

Q| = ] USART1 Mode and Configuration
S = ]
14
Anaiog > tode [Asynchronous <]
@ 5 Hardware Flow Control (RS232) Disable 9]
3 HordwareFlow Cntol (5485)
By L
CANT Reset Configuration
121 Constant @ NVIC Setting @ DMA Setting: @ GPIO Setting
o2
o3
wpuaRrt USARTI R
QUADSPI -
souvict Bt Rate 115200 i N
= Word Lengtn 05t (ncudng Party)
o] 2 e
SPI3 1
- e Bt
e brecTom o me
o Sy 1 Samples
UsaRTS o Disabie
A P
Auto Bt Dsate
Wlimedia > T — ieabl -
— s @
Rt Pin Actve Level Imersion Disae -
Soros S R S B - S| Requrod Porpheras
STuaLe STULext STUS2L431RCI UFBGAG: e
osmaLe Szt STUs2LRCTX Larpes R
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k Issues
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STM32 ﬁ File Window Help
CubeMX

Project Setting:
Project Name
|[]Trusamrs:anmnde |

Project Location
[E:\BearPiv-CubePrj |

[ Do not generate the main()

Toolchain Folder Location
|E.\BearF’i'\1 -CubePri\07-usart1-scanmode

Code Generator
Toolchain / IDE
[MDIARM V5 v| Oee

¢Linker Setting

Minimum Heap Size 0x200
Minimum Stack Size 0x400

Advanced Seftings

Mcu and Firmware Package
Mcu Reference
[sTM320431RCTX |

Firmware Package Name and Version
[5TM32Cube FW_L4 V1.14.0 |

Use Default Firmware Location

RIBAE B E
I BB A RS WA A ST

»
STM32 ﬁ File Window Help
CubeMX

Loy x &

Clock Configuration

Project Manager

STM32Cube Firmware Library Packag
O Copy all used libraries into the project folder

® Copy only the necessary library files —_— sessanHALEe SRR

© Add necessary library files as reference in the toolchain project configuration file

Generated i
Generate peripheral initialization as a pair of "c/.h' fles per peripheral —————————F Smy = min e oo g0 g RIVESE
[ Backup previously generated files when re-generating
Keep User Code when re-generating B REMFRS, B

Delete previously generated files when not re-generated

HAL Setting

HALE=RE
[ Set all free pins as analog (to optimize the power consumption)
‘ [] Enable Full Assert ‘
Advanced Settings
(Template Settings
Seloct a tompat to enerate ustomized code ‘
17 GENERATE CODE EP A 4E Bt MDK-V5 T.5%:
File Window Help © oy x L&

Pinout & Configuration Clock Configuration Project Manager

STM32Cube Firmware Library Package
® Copy all used libraries into the project folder

Project O Copy only the necessary library files

O Add necessary livary fles as reference in th toolchain project configuration e

3. TEMK ¥4E. 4. FTRAPRDG

5 BB RIEM B
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Y5 main  PRELLIR:

int main(void) {

/% USER CODE BEGIN 1 #/

char str[12] = “Hello World\n”;

char recv buf[12] = {0};

/# USER CODE END 1 #/

HAL Init();

SystemClock Config() ;

MX_GPIO Tnit();

MX USART1 UART Init();

/% USER CODE BEGIN 2 #/

HAL UART Transmit(&huartl, (uint8 t*)str, 12, OxFFFF):

/* USER CODE END 2 #/

while (1)

/% USER CODE END WHILE */

/# USER CODE BEGIN 3 #/

S/ 12 NI, AT

if (HAL OK == HAL UART Receive (&huartl, (uint8 t*)recv buf, 12, OxFFFF))
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S REENCE I H K&

HAL UART Transmit (&huartl, (uint8 t*)recv buf, 12, OxFFFF);

/% USER CODE END 3 #/)
g PEARAD
O PRI TR

Build Output

compiling =stm3214xx hal pWwr ex.c...

compiling =stm3214xx hal cortex.c...

compiling =stm3214xx hal exti.c...

compiling system stm3214xx.C...

linking. ..

Program Size: Code=3388 RO-data=492 EW-data=lé ZI-data=1024
FromELF: creating hex file...
"D6—key_it_mﬂdehﬂﬁ—key_it_mﬂde.axf" - 0 Error({s), 0 Warning(=).
Build Time Elapsed: 0Q0:00:1&

BWE T EA
Options for Target '01-blinkLED" X
Device I Target I Dutputl Listingl User I CAC++ I Asm i Litilitiesl
" Use Smulgtor ~ with restrictions  Seftings |<"l'°-l'.|_5; IST—Link Debugger _vJ Settings b
H-‘-H_H_

[ Limt Speed to Real-Time

¥ Load Application at Startup W Fun to main() ¥ Load Application at Startup ¥ Runto fnain()

Initialization File: Initialization File:

| ElEa

Restore Debug Session Settings

Restore Debug Session Settings

¥ Breakpoaints vV Toolbox ¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Pedformance Analyzer ¥ Watch Windows
[¥ Memory Display ¥ System Viewer ¥ Memory Display ¥ System Viewer
CPUDLL: Parameter: Drriver DLL: Parameter:
[sARMCM3.DLL [REMAP -MPU [sARMCM3.DLL [-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCMDLL lﬂCM4 FEMDLL |¢CM4
[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

0K Canoel Tlefaults | Help |
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Cortex-M Target Driver Setup x

Debugl Trace Flash Download lPack |

~Download Function ~ RAM for Algorithm
LOAD " Erase Full Chip ¥ Program
FF  F Erasesectors [ Verify Slad:|0x20000000 Size: |Dx1000
" Do not Erase @
~Programming Algorithm Ir
Description l Device Size | Device Type Address Range
STM32Ldxx 256 KB F|Esh/ 256k On-chip Flash 08000000H - 0BO3FFFFH

Start: I Size:

Add | Remove |

wE | B REF(A)

IR RRE WEV IEM  #EH

{ e
w-(‘H- + - Ell.'u
25
= El nculover66s
nculoverd6t
v
s
it
O —
®
EieE
@ ASCIT (71 Hex
] BaRiT
[ BTsiE
Oz mculoverddt

piEE | e

.'é. ASCIT .':. Hex Fq%ﬁ—}lklﬁlg 3 IJ_'_I_/I\%T"?_
CEEsE wo |

ms  [mCuloverooo
-

COM3 OPENMED, 115200, 8 MONE, 1, OFF Rx: 36 Bytes Ti: 52 Bytes

2, BAICE%S T WAELE USART fF A EE R EMBIEEE, §— 0S5 hR Wnfpc & USART 4
rh TR IR R

YEMb: 9iSRER, A USART ££ STM32 51 f7 HLAN PC 2 [t ek 25 i 465 A 1 AN FR A H5c4i
TR IF AL USART 3845 HOREE PEAN AR
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STM32 B4 HLELRE 07——1{# F USART &34 A1 B3R (A sR)

e HM S ER.

FIH: %48 USART Borh Wi, sEIEOE ) 57 20 RO A, BE— 20 5 o 22 Gt i i s FE AN 80
HOR: RefBECE USART HhIbT, 'S vk Al 55 B A SR A A IR ML A, B v IR AR S8 RARTR 22
P A A

B s USART HHsr (1 fC R0 BB IR 55 A2 7 4 5

HMe AL AR BT AL SR R IE A AT S i, B G P I R R R

TR 3 YR

BBITER:

SRR R GE BT RIEVEA R R, GRS USART B s >, ik B iR AR G Bl h, RIER
PR RIEFE G S IR, R RGBT REAT L 7 AR5

A B A B a4 STM32CubeMX 444k STM32L431RCT6 1 USART, I A v WA =X 4 36 Az Ui £k
o

1. WETAE

RS
FFRAR
BT EMESZ NI R, X ERAER IR STMB2LA 1R (BearPi)

@ =i el ol a e

i)
i
a
-
=
L
L=
=
=]

B HE%
. i LA Kedl — MDK A Fyoxd SEFR AL, DA G AR A e AR 5
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Keil MDK Ailef B P i) 223 GAR R AT “/DREIRTTIRALX " WS AT, 1EFRIERE
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2. 2Rk MDK T8

WSS
FTIF STM32CubeMX, FTFF MCU &% 2% .

[ sTM32CubeMX Untitled o X

STPI:JEI\;‘F File Window Help Ao n DY -}\’. ‘1’

Existing Projects New Project Manage software installations

Open Existing Projects Check for STM32CubeMX and embedd...
I need to :

CHECK FOR UPDATES

Start My project from MCU

_ Install or remove embedded software p_.
INSTALL / REMOVE

Start My project from STBoard
ACCESS TO BOARD SELECTOR
re STM32MP1 Ser

= for Industrial and loT applications
Start My project from Cross S

ACCESS TO CROSS SELECTOR

&7

STM3ZMP1 &

W IF s STM32L431RCT6:

] New Projectfrom a MCU/MPU x

MEUINVPUSEIEBISR 5oard Selzctor | Ci

MCUMPU Fiters
BB O Features Block Diagram C s tashi [ Buy 5> Start Project

Part Number Search v o | STMIRLA3IRC

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

r UnitPrcefor 10k (US5):00 ;

Cor [RETVE] pctve = .
Products 1 mass producton ' Laress

Seres

Line

Package

Other [

Price =00

~—

0 =52

_
Ecprom =0 (Bytes) MCUS/MPUs List: 3 items Jisplay similarfer 3]
— S

Flash =256 (kBytes)

UFBGAG4 256 kBytes 64kBytes 52 80MHz 0.0
LQFP6S  256kBytes 64kBytes 52 B0MHz 0.0
WLCSP64 256 kBytes G4 kBytes 52 80MHz 0.0

STMI2L431RC

Freq. =80 (MHz)

Wasiss

(A=A R
. GRS F AN E R P (HSE) , 75 2E4E System Core HC & RCC;

. U BAE BN N BRI BD (HST) , X —35 ] LLBS I
I FR R A5 A

44



[ STM32CubeMX Untitled™: STM32L431RCTx - ] X

1EHERCC
oy < &Gy

sz @ File Window Help
GENERATE CODE

CubelX

Clock Configuration
Additional Software

RCC Mode and Configuration

[ Master Clock Outpot
[ LSCO Clock Output
[ SAI Extem CLock
[ CRS SYNC Source LSE

Analog
STM32L431RCTx

Configure the below parameters LOFP64
@ ® Y
afSessh CarA)_] e |l & 13 b a[]

Connectivity >  Quetam Daramatars

Timers >

[T o | o e Perpner

STM32L4 STM32L4x1 STM32L431RClx UFBGAG4 None

REHO
NREIRTF AR 3R ST-Link JF HEEM 7 — D& L, JREEWT:

veE 33 vee 33 veg 33
-1
ul Cl
o BCT4699 - Hl 100nF
19
= S1 =
SW-SPDT GND

1
LPUARTI_RX NC1 ==
coM1

15

16 WAN AT UART RX e

Ne2
5 S cowe
NO2 —— INA PC_UART_TX <-> WAN_AT_UART_RX
AT-PC

PC_UART_RX <-> WAN_AT_UART_TX

NG
8
_PC UART TX |
7| coms ——~PC UART TX ] PC_UART_TX <-> UARTI_RX
PC_UART_RX <-> UARTI_TX
NC4 - > W
" N e AT-MCU | LPUARTI_TX <-> WAN_AT_UART_RX
No4 INR - LPUARTI_RX <=> WAN_AT_UART_TX
10K

oo |

g
z
=}

X PN TR B AT-MCU BizX, {4 PC 15 115 USARTL Z [H]3i$%

R ORI AR TC & USART L :

szt ® File Window Help
GubehX

inout & Configuration

Clock Configuration Project Manager
Additional Software v Pinout

Pinout & Configuration

Q| = ] USART1 Mode and Configuration
S = ]
14
Anaiog > tode [Asynchronous <]
@ 5 Hardware Flow Control (RS232) Disable 9]
3 HordwareFlow Cntol (5485)
By L
CANT Reset Configuration
121 Constant @ NVIC Setting @ DMA Setting: @ GPIO Setting
o2
o3
wpuaRrt USARTI R
QUADSPI -
souvict Bt Rate 115200 i N
= Word Lengtn 05t (ncudng Party)
o] 2 e
SPI3 1
- e Bt
e brecTom o me
o Sy 1 Samples
UsaRTS o Disabie
A P
Auto Bt Dsate
Wlimedia > T — ieabl -
— s @
Rt Pin Actve Level Imersion Disae -
s ] ] ] Fuer ] Requrod Porpreas
STuaLe STULext STUS2L431RCI UFBGAG: e
osmaLe Szt STUs2LRCTX Larpes R
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7E NVIC Ffit B USART H Wil 56 4% .

System Core v
3 Priority /2 bits for pre-emplion priorty 2 bits for subprioity | O Sert by Premption Priarity and Sub Priarity
DMA
fosy Search [search (crrF | @ ® [ Show only enabled interrupts

Wy
h NVIC Internupt Table Enabled | Preemption Priority | Sub Priority

Non maskable interrupt 0 0

SY! Hard fault interrupt 0 0

TsC Memory management fault 0 ]

WWDG Prefetch fault, memory access fault 0 0

Undefined instruction or illegal state 0 ]

System senice call via SWI instruction 0 ]

Analog 2 Debug monitor 0 ]

Pendable request for system senice 0 0

Timers 2 Time base: System tick timer 0 0

PVD/PVM1/PVM2IPVM/PVMA interrupts through EXTI lines 16/36/36/37/38 [m] 0

Connectivity o Flash global interrupt O Jo ]

. RCC global interrupt O 0

CAN1 <TISERTT global interrupt 3 I ]

12ct FPU global interupt O o ]
ez
12c3

[GN=a )

STM32L4 [ fx v 4 SOM, JiTLABC & PLL, #Jm{# HCLK = 8OMhz EJ 7] .

sz @ File Window Help
CubeMX

Loy - 4G

Clock Configuration Project Manager Tools

ock Issues

:’Ic WDG (ki) AP Prascaler
System Clock Mux N~
wsi RS st
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[ <] i srsoLkwyl | AdBPmscasr  HCLkqum apz Frescaier
= fe)
HSE 80
= ZN w0z
msi ©
HSIRC e
I Pm
" X20 ~ 2
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S [T o —[ = Jesommcrumg
. PLL 7 PLLR -
Q
5 [ Jomem
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FLLSAITQ
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Clock Configur: Project Manager

Project g
TProject Name

08-usart1-itmode ]
Project Location

[EBearPil-CubePy | Bonss ]

Application Structure

[pasic | [ Do not generate the main()

Toolchain Folder Location
‘E'\BEaer -CubePrj\08-usart1-tmode!

Code Generator

olchain / IDE
| [MDKCARM Vs [2NE]

Linker Setting;
Minimum Heap Size

Minimum Stack Size

Advanced Settings

Meu and Firmware Package
Meu Reference
[sTM32L431RCTX. ]

Firmware Package Name and Version
[5TM32Cube FW_L4 V1.14.0 ]

Use Default Firmware Location

[ Browse

ARIDAE R B E
I BB A ST WA A S

»
STM32 ﬁ File Window Help
CubeMX

Loy x &

Pinout & Configuration Clock Configuration

Project Manager

STM32Cube Firmware Library Packag

O Copy all used libraries into the project folder
Project ® Copy only the necessary library files —_—— seesanuALEeTETE?
© Add necessary library files as reference in the toolchain project configuration file

Generated i
Generate peripheral initialization as a pair of "c/.h' fles per peripheral —————————F Smy = min e oo g0 g RIVESE
[ Backup previously generated files when re-generating
Keep User Code when re-generating B REMFRS, B

Delete previously generated files when not re-generated

HAL Setting
[ Set all fre pins as analog (to optimize the power consumption)
[J Enable Full Assert

HALERS

Advanced Settings

(Template Settings

Select a template ta generate customized code

A AR

A7 GENERATE CODE EP W] A= 5% MDK-V5 T f%:

o] =
Sz File Window Help A8 .i [ I 4 -}( ‘Yl

Pinout & Configuration Clock Configuration Project Manager

STM32Cube Firmware L
opy all used librares into the project folder

O Copy anly the necessary brary fes
O Add necessary liary fles as reference in the toolchain project configuraion e

3. TEMK ¥4E. 4. FTRAPRDG

58 SURERE ZE X

/* Private user code *//% USER CODE
BEGIN 0 #/
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uint8_t hello[] = “USARTI is ready...\n”;
uint8 t recv buf[13] = {0} ; /% USER CODE END 0 */

BT ST L T B 9 BR

TENVIC — AR ZR T HAL FE MR BT A EE LA, HAL H555E LT —AFh B A1 2R
4 HAL UART RxCpltCallback, FRATIFEZAEH P SO e SOZR AL, TRAEMRER T LA, 31X L3RI
£ main.c

/% USER CODE BEGIN 4 +//% H1[al iz #¢ */void HAL_UART RxCpltCallback (UART HandleTypeDef

shuart) |
JF BN LT T A B+

if(huart —>Instance == USART1)

SRR

HAL UART Transmit IT (huart, (uint8 t¥)recv_buf, 13);

/B ERE S TN T

HAL UART Receive IT (huart, (uint8 t*)recv_buf, 13);
1} /% USER CODE END 4 */

1B main BREL
T main BB R SETT R B P I, ARG RIEFRR (S B

int main(void) {

HAL Init();

SystemClock Config() ;

MX GPIO Init();

MX_USARTL UART Init();

/* USER CODE BEGIN 2 #/
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S/ ERE S T B

HAL UART Receive IT(&huartl, (uint8 t*)recv buf, 13);

/I RIEIET 15 B

HAL UART Transmit IT (&huartl, (uint8 t*)hello, sizeof (hello));

/% USER CODE END 2 #*/

while (1)

I ARG
G A TR

Build Cutput

Build target "0OB-usartl-itmode’

compiling main.c. ..

linking...

Program S5ize: Code=6788 RO-data=500 EW-data=36 ZI-data=1172
FromELF: creating hex file...
"O0B-usartl-itmode\08-usartl-itmode.axf"™ - 0 Error(=), 0 Warning(s).
Build Time Elapsed: 00:00:01

BWE T EA
K Options for Target '01-blinkLED' X
Device I Target I Dutputl Listingl User I CAC++ I Asm I Litilitiesl
" Use Smulgtor ~ with restrictions  Seftings |<"'\'°-l'.|_5; IST—Link Debugger j Settings b
H-‘-ﬁ—ﬁ_

[ Limt Speed to Real-Time

¥ Load Application at Startup W Fun to main() ¥ Load Application at Startup
Initialization File: Initialization File:

| ElEa

Restore Debug Session Settings

¥ Runto ain()

Restore Debug Session Settings

¥ Breakpoaints vV Toolbox ¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Pedformance Analyzer ¥ Watch Windows
[¥ Memory Display ¥ System Viewer ¥ Memory Display ¥ System Viewer
CPUDLL: Parameter: Drriver DLL: Parameter:
[sARMCM3.DLL [REMAP -MPU [sARMCM3.DLL [-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCMDLL lﬂCM4 FEMDLL |¢CM4
[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

0K Canoel Tlefaults | Help |
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Cortex-M Target Driver Setup x

Debugl Trace Flash Download lPack |

~Download Function ~RAM for Algorithm
LOAD " Erase Full Chip ¥ Program
FF  F Erasesectors [ Verify Slad:|0x20000000 Size: |Dx1000
" Do not Erase @
~Programming Algorithm IT
Description l Device Size | Device Type Address Range
STM32Ldxx 256 KB F|Esh/ 256k On-chip Flash 08000000H - 0BO3FFFFH

Start: I Size:

Add | Remove |

wE | B iz 1)

R RHE WAV IRM EEH)

rwi(‘H! o Ell.\°'¥¢f

-

e ART1 1S ready.. sHNES R | SliRniEl
mculover666 H

g% (1500 -] mouloverses

HriEis mculover6b6

szl ] Ciioverses

i Fr— R R

B 7

ElbisE
@ ASCIT () Hex
[C] BzhiRiT
s 1425, BES—AHE , \N\n, FUSREE1 45T
O e mculoverddt
HERE e esiia Cxz ||
@ ASCIT () Hex I
ClgEEsiE 100 |2 ns (e =
| COM3 OPENED, 115200, 8 NONE, 1, OFF Rx:111Bytes T 91 Bytes |

2, ®Cgye 7R E USART B WA EBEEERE, T TP B S8l printf O BN
EZUIRES

fEl: HOEE USART FHT, 9 5 R A Hh AR o SE AR K A Al
b A A TS SU7E USART S8 v 1 22 S A& F 53¢
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STM32 By HLEERE 08——1# F USART K% B 4% (DMA AR
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P A A

i 4: DMA [JCE M1 USART 5 DMA FRIBCA {3

HME s PR DMA AL Se SR, 0 DR 25 A% a6 IR PR AR E 1

TR 5. 3 TS

BBITER:

B AE M ARG RGRE S, T USART DMA #5222 B BRAE ROk R G0, & MR 6] (K By )
TAEXS T 5B R AL f R B, B FR AR i A )R S A MR

A B A B a4 STM32CubeMX #1444 STM32L431RCT6 1 USART, Fffi Fl DMA AR A 3% it A4
W H i
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FTIF STM32CubeMX, FTFF MCU &% 2% .

[ sTM32CubeMX Untitled o X

STPI:JEI\;‘F File Window Help Ao n DY -}\’. ‘1’

Existing Projects New Project Manage software installations

Open Existing Projects Check for STM32CubeMX and embedd...
I need to :

CHECK FOR UPDATES

Start My project from MCU

_ Install or remove embedded software p_.
INSTALL / REMOVE

Start My project from STBoard
ACCESS TO BOARD SELECTOR
re STM32MP1 Ser

= for Industrial and loT applications
Start My project from Cross S

ACCESS TO CROSS SELECTOR

&7

STM3ZMP1 &

W IF s STM32L431RCT6:

] New Projectfrom a MCU/MPU x

MEUINVPUSEIEBISR 5oard Selzctor | Ci

MCUMPU Fiters
BB O Features Block Diagram C s tashi [ Buy 5> Start Project

Part Number Search v o | STMIRLA3IRC

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

r UnitPrcefor 10k (US5):00 ;

Cor [RETVE] pctve = .
Products 1 mass producton ' Laress

Seres

Line

Package

Other [

Price =00

~—

0 =52

_
Ecprom =0 (Bytes) MCUS/MPUs List: 3 items Jisplay similarfer 3]
— S

Flash =256 (kBytes)

UFBGAG4 256 kBytes 64kBytes 52 80MHz 0.0
LQFP6S  256kBytes 64kBytes 52 B0MHz 0.0
WLCSP64 256 kBytes G4 kBytes 52 80MHz 0.0

STMI2L431RC

Freq. =80 (MHz)

Wasiss

(A=A R
. GRS F AN E R P (HSE) , 75 2E4E System Core HC & RCC;

. U BAE BN N BRI BD (HST) , X —35 ] LLBS I
I FR R A5 A
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[ STM32CubeMX Untitled™: STM32L431RCTx - ] X

1EHERCC
oy < &Gy

sz @ File Window Help
GENERATE CODE

CubelX

Clock Configuration
Additional Software

RCC Mode and Configuration

[ Master Clock Outpot
[ LSCO Clock Output
[ SAI Extem CLock
[ CRS SYNC Source LSE

Analog
STM32L431RCTx

Configure the below parameters LOFP64
@ ® Y
afSessh CarA)_] e |l & 13 b a[]

Connectivity >  Quetam Daramatars

Timers >

[T o | o e Perpner
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NG
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PC_UART_RX <-> UARTI_TX
NC4 - > W
" N e AT-MCU | LPUARTI_TX <-> WAN_AT_UART_RX
No4 INR - LPUARTI_RX <=> WAN_AT_UART_TX
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g
z
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szt ® File Window Help
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inout & Configuration

Clock Configuration Project Manager
Additional Software v Pinout

Pinout & Configuration

Q| = ] USART1 Mode and Configuration
S = ]
14
Anaiog > tode [Asynchronous <]
@ 5 Hardware Flow Control (RS232) Disable 9]
3 HordwareFlow Cntol (5485)
By L
CANT Reset Configuration
121 Constant @ NVIC Setting @ DMA Setting: @ GPIO Setting
o2
o3
wpuaRrt USARTI R
QUADSPI -
souvict Bt Rate 115200 i N
= Word Lengtn 05t (ncudng Party)
o] 2 e
SPI3 1
- e Bt
e brecTom o me
o Sy 1 Samples
UsaRTS o Disabie
A P
Auto Bt Dsate
Wlimedia > T — ieabl -
— s @
Rt Pin Actve Level Imersion Disae -
s ] ] ] Fuer ] Requrod Porpreas
STuaLe STULext STUS2L431RCI UFBGAG: e
osmaLe Szt STUs2LRCTX Larpes R

USART DMA i &

53



HHR/NR B —— DMA
DMA 4% Direct Memory Access (EIEfFfERSVTIN), J& STM32 —ANMK, "B ST
TEAS (5 F CPU BRI TR St AT it 2% BRI B A4, Bl MWAMNE B IEE B RS, R tB AT DLAT
YR saalp el
LU Qe 75 28 TR IE KRR M, CPU X 75 B R 7D DMA ABHITER, A8 5k vl LR MO S5 T, DMA
SRR E B TR I%, DIABRISEZ BafiR B, CPU IR EFE, nf LUHZH i 7 b8, 1XFE—
K CPU HI R R R K= T2
7F STM32L431RCT6 #1452 4~ DMA 4Mii: DMAL 1 DMA2, 4/ DMA 44T 7 AN, SN @ &6 2p r m,
L& DMA TR A JLAN B

J B R LR ?

. Ko 2R % 2
J (EEZ2 CiN

FIR/NR S5 TR0 STM32 (1) DMA AN A %A T ikl 2
BT ORIRATHCE DMA, A7 ME2S (SRAM) AR50 B B80S B 8 1AM A 22 R 1%

Pinout & Configuration Clock Configuration Project Manager
Additional Software ~ Pinout
Q & USART1 Mode and Configuration
Mode
DAC1 Maode [Asynchronous V]
OPAMP1 <]

Hardware Flow Control (RS232) [Disable

O Hardware Flow Control (RS485)

Timers >
Connectivity ~
® Fara tings | @ User Constants NVIC Settings Sattings GFIO Settings
CAN1
ot i et
12c2
USART1_TX DMA1 Channel 4 Memory To Peripheral Low

12C3
1IRMDMAZ il

\ 2 28 HEDMAISR , KitSaHRE

Delete
4. 5= DM, %8
3 BEOMAT (it ERIRE

3
Peripharal Memory
e erement Addess o

Data Width [Byte V] ‘ [Bvte <

LPUARTY
QUADSP!
SDMMC1
SPI
SP12
SPI3

il

USARTZ
USART3

(A=A kY]
STM32L4 [ e 455 80M, JTLABC & PLL, #i¢/afdi HCLK = 80Mhz BT .
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File Window Help

D oY x &y

STM32
CubeMX

& Configuration Clock Configuration Project Manager ols
ck lssues
i1 v
I:’- WD (ki) AP Frescalar
FoLkt
System Clock Mux »
uist R
st
4000 il
I: i | e AHB Prescaler  HOLK (M) )-:pez Prescaler
PLL Source Mux o 50 irz o
{msi ®
st C
i PLM
" X20 ~ 2
input frequency 18 My ey Y PLLO i . S— -
= ® o CLKAS Clook Mux USART2 Clock Mu
G2 [ >|:|rf SoMMCH (Mitz)
PLL 7
B L[ = Jomema
PLLSAIR Clock Mur
s hi3 PLLSAI1Q
o 1261 My

Clock Configuratio Project Manager

Project g
TProject Name

.| DB-usartiitmode. ]

Project Location

[EBearPil-CubePy | Bonss ]

Application Structure

[pasic | [ Do not generate the main()

Toolchain Folder Location
‘E'\BEaer -CubePrj\08-usart1-tmode!

Code Generator

olchain / IDE
| [MDKCARM Vs [2NE]

Linker Setting;

Minimum Heap Size

Minimum Stack Size

Advanced Settings

Meu and Firmware Package
Meu Reference
[sTM32L431RCTX. ]

Firmware Package Name and Version
[5TM32Cube FW_L4 V1.14.0 ]

Use Default Firmware Location

[ Browse

ARIDAE R B E
I BB A ST WA A S

»
STM32 ﬁ File Window Help
CubeMX

D oY x &7

Pinout & Configuration Clock Configuration Project Manager

STM32Cube Firmware Library Packag
O Copy all used libraries into the project folder

Project @® Copy only the necessary library files —_— BESERMHALES TR E?

© Add necessary library files as reference in the toolchain project configuration file

Generated fil

Generate peripheral initialization as a pair of "c/.h' fles per peripheral —————————F Smy = min e oo g0 g RIVESE
[ Backup previously generated files when re-generating

4 Keep User Code when re-generating

= REAFRE, BiGEE

Delete previously generated files when not re-generated

HAL Setting
[ Set all fre pins as analog (to optimize the power consumption)
[J Enable Full Assert

HALERS

Advanced Settings
(Template Settings

Select a template ta generate customized code
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AR
#iili GENERATE CODE B[ A[ZE i MDK-V5 T.7%:

S{:’ﬂh{x? File Window Help 9 oy x G/
o -

Clock Configuration Project Manager

Project

3. TEMK ¥4E. 4. FTRAPRDG

/% Private user code %/ /% USER CODE
BEGIN 0 */

uint8 t dat[] = “Hello, I am Mculover666.\n”: * USER CODE END 0 */

7E main BR¥ AR DVA 1650

int main(void) {

HAL Tnit();

SystemClock Config() ;

MX_GPIO Tnit();

MX_USART1_UART Init();

/# USER CODE BEGIN 2 */

HAL UART Transmit DMA (&¢huartl, (uint8 t*)dat, sizeof(dat));

/# USER CODE END 2 #/

while (1)
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MR R|E) WAV I8M  #EEH)
i h .

RS &+~ DA )&

BORE <E1__1£- I am MculuueriﬂD“.

B O |5TMicrs. .. [COMS

i -

il -

£

i -]

=12

=gt

@ ASCIT () Hex

[C] BzhiRiT

[ ®rki

[C] ®ratia

RERE

@ ASCIT () Hex

CEEsE oo

m= [ ']

COM3 OPENMED, 115200, 8 NONE, 1, OFF Rx: 26 Bytes Ti: 0 Bytes

4. fEF DMA B R O #3E

L]
J AP HAL 22 PR B AS RE RIS F DMA AR AN RS Hd , 2 i
. PR B BRRUACIEI — X LA 45 & EHE U 8 20

BT O DA L B

USART1 Mode and Configuration

Mode |A5ynchrnrmus V‘

Hardware Flow Control (RSZBZ}‘DISENE ~ ‘
[ Hardware Flow Control (RS485)

Configuration

Reset Configuration

® FParameter Settings

DMA Request Channel Direction Priority
ART1 RX DMA1 Channel & Peripheral To Memory Low

/ FEEes , SUSSFEEEDMARY

DMA Request Settings

Peripheral Memory

Maode |Circular ~

Increment Address O

Data Width Byte ~] ‘ [Byte v

e D El g X
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/* Private user code +*//% USER CODE
BEGIN 0 %/

uint8 t dat[] = “Hello, I am Mculover666.\n”;

uint8 t recv buf!13] = (0} ; TR MX /% USER CODE END O +/

B main PR

int main(void) {

HAL Init();

SystemClock Config() ;

MX GPIO Init();

MX_DMA_Init();

MX USART1 UART Init();

/# USER CODE BEGIN 2 #/

HAL UART Transmit (&huartl, (uint8 t*)dat, sizeof(dat), OxFFFF)

HAL UART Receive DMA (&huartl, recv buf, 13); /155 DMA Bk

/* USER CODE END 2 #/

while (1)

—
—

a0 AR OBk e T ] R

/% USER CODE BEGIN 4 #*/void HAL UART RxCpltCallback (UART HandleTypeDef *huart) |

Wit EllIE: Caey ety
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HAL_UART Transmit (&huartl, recv_buf, 13, OxFFFF) ;| USER CODE END 4 +*/

=ﬁ{¢(é (E) WEN) TERmM  ##EH)
ﬁ,»-d'lrlg -+ EII.\’V

SN
BHRE Hello, I am Hculowverdh.

= O |sMicrs .. (Comz »| Mculoverét6

mculoveraht

E&ﬁﬁ mculover666
T Fp mculoverddt
# —] |

mnculoverd6t

izl <] nculoversss
o | rr—

mculoverddt
3 mnculoverd6t

Eelg

@ ASCIT

[C] Eahtaft
O &Rk
[ &-raiE

mnculoverd6t

1*--.,_____

s EEAEAEE (\\n)

@ ASCIT () Hex

[ EE%E w0 s e

COM3 OPENED, 115200, 8, NONE, 1, OFF Rx: 169 Bytes T 143 Bytes

2, BATCL %2 T {ATBC B USART {5 DMA A0 RIEEHE ABICEE, 98 eS8 printf O &
B 2 Fh 512

fEk: {5 DMA CELREAEAERS DT IR 5 U4k USART (BB AL 3R
9 SRR P SE LK B R O D A AN B, R EGIE DMA IR
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STM32 B LA 09— EL5€ [ printf EELE| & DA IS R T ik

EEaEEE B

HIW: S48 C bRk i printf ok B 8 5 70 B USART (#7535, 7 IRA 0 Sl
BOR: BRI printf BB E E M, RIS 5 R

B E

H e printf B&ECEE A KIS 1.

M FRARPRIE 1/0 BER AR, DL el £ BN X R G b EAT B 7€ )

URISHL: 3 TS

BBITER:

B R R R BHORS AR 1) AL R e 0, 383 print £ pRECE E ISR, ih2p AR SEARAE B IR IR AU R
girh,  Anfarida BT 7 iR A BT H TSR A R A, R IR AR RS PR A BT R

ASCTEAHIIAN AR T 0T FAE 1) print £ fa 2 85 R 00 2 Rl 058, B65 R A MDK % (MicroLib) iRJ5 %,
TMARHEER %, DLRGEH T GNUC R4 % 23 1077 1%

1. printf 5 fpute
WT printf BEBAE RKEARE, BN CIESEFMZMEN printf BRECED & EREEH] & H
HelloWorld, ZJGfliA printf pR#CHH & MRERYMEE, (A& sl S M 75, Rl
FRP SRR S

Bribz gh, FERER MAERORT %, WS, ERR RN printf R bug, AN EEAKN A
L ULPIRF

X O printf R, R T RZ D082

printf & XA <stdio.h> SkfFEd, Wik

int printf(const char *format, ...);

printf RHIRAE format FRFHLHIKAITE MBI stdout (BriEfd) o+, 228, printf KE
RAS—ANFH—NFHERL, E2ARAERER 1/0 B3: fpute ZEANFRHTH.

fpute WiE T3 <stdio. >, WITF:

int fputc(int ch, FILE *stream) ;

fpute BREUE NFER ch B4 EMMIAL stream, printf BREE R Z R, 217 stream ZH4& N stdout
M AT EPEHE 2 hr v

W2, BESE printf TEDEER AR AER R T, ABEEFE X fpute BH, £ fpute FIREH RS
PHEE R ORRE, FRZA: fpute EEMEH printf EE M.

2. 1€ VDK ® 4§ MicroLib B2 printf
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/R#% Use MicroLib

MicroLib s& Xt btk C FEHEAT T MM 2 J5 %, it MDK BRAAEH, #HEEZ R, MicroLIB H4CIL s /b, ¥t
P

Device Target iDutput! Listingl Uzer I C/CH I A=m I Linkerl Debug I Utilitiesi

STMicroslectronics STM32L431RCTx - Code Generation | =
ARM Compiler: Use default compiler version 5
Ml (MHz): |EEE

Upercing syssn: |N0ne ;] [ Use Cross-Module Optimization
System Viewer File: v sz MicroLIB I™ Big Endian
ISTM32L$.'I.5VI:| _J Floating Poirt Hardware: iSingIe Precision VI

™ Use Custom File

—Read/Only Memory Areas — ReadMhite Memory Areas
defaut off-chip Start Startup default off-chip Start Size Mo lnit

ROM1: | s I RAMI: | |
ROMZ: | - I RaMz | |

ROM3: | '8 I~ RAM3: | [

on-chip on-chip
IROM1: |0B000000 IRAM{. |B20000000  [Bc10000

IROMZ: | IRAMZ: | |

Cancel I | Defaultis l

EE X fpute F|HE D
EHTH fpute BREL, 05 MDA ERAE A k%, ROV KIEEEN TN A iZ R 3L LA
TE, RFIABHERE HAL UART Transmit &i%, T2 BEBE/ES AR RIE.,

Ko g 124 gk A&
STM32L431 f#] USART H: H4MEE —14 ISR &1E88, &4 Interrupt and status register, JHRHER~
METEH OPRE,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCBGT REACK|TEACK | WUF | RWU | SBKF | CMF | BUSY

r r r r r r r r

15 14 13 12 1 10 9 8 7 / 6 5 4 3 2 1 0

ABRF | ABRE EOBF | RTOF | CTS | CTSIF | LBDF | TXE ( TC RXNE | IDLE ORE NF FE PE

r A r r ' r r r r r r r r r r

Horp BIT6 TC AISKfE7< 2408 2B AR, WiE:

Bit 6 TC: Transmission complete
This bit is set by hardware if the transmission of a frame containing data is complete and if
TXE is set. An interrupt is generated if TCIE=1 in the USART_CR1 register. It is cleared by
software, writing 1 to the TCCF in the USART_ICR register or by a write to the USART_TDR
register.
An interrupt is generated if TCIE=1 in the USART_CR1 register.
0: Transmission is not complete
1: Transmission is complete
Note: If TE bit is reset and no transmission is on going, the TC bit will be set immediately.

A DL A B2 AR A A R S AT RIS IRES, A
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while ((USART1->ISR & 0X40) == 0);

. #i L RIETAT ch
[FIRE, T HRERIER, EHEM AR R

USARTL >TDR = (uint8 t) ch:

I JESEPL fpute BRECHAR MR BIH T, X B usart. ¢ STHFIIRE:

/% USER CODE BEGIN 1 */4if 1#include <stdio.h>

int fputc(int ch, FILE *stream) {

Sk SHFESYWT A TR B RIETE ¥/

while ((USART1->ISR & 0X40) == 0);

xR ORETL L, JFIZFrRE */

USART1->TDR = (uint8 t) ch;

return ch;}#endif

/# USER CODE END 1 */

AR printf
7E main BRECF N printf BEUE SR LAEH A

/# USER CODE BEGIN 2 #/

printf ("Hello, i am %s\n”, “mculover666”) ;

printf (“Test int: i = %d”, 100) ;

printf ("Test float: i = %f”, 1.234):

printf (“Test hex: i = 0x%2x”, 100) ;
/% USER CODE END 2 */

R
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A SEE HEV) TEM @)
w i(‘l‘r“- o - [E“.\t:u
BONE ;
& 0
e
i
£
oA PR
=12
BEeE
@ ASCIT () Hex
0] EahiiiT
[ ®rgi
[C] ®ratia
BERE
@ ASCIT () Hex

ClgEEsiE 100 |2 ns (e =

H nculoverd6t
Test int: i = 188
Test float: i = 1.234000
Test hex: i = Bx64

COM3 OPENMED, 115200, 8 MONE, 1, OFF Rx: 86 Bytes Ti: 0 Bytes

3. £ MDK =& P bR AE R E 52 ) printf
printf PREMEM 74BN, B DU AR HE A & S EURR P EIR0a AT, [R s ZR SR i 75 k0 4 3 o ANt
P MR

. AR 2 MU
JS# HREREZSM C JERERE(E T E P54 *Hpragma import(_ use no_semihosting)

/o EX  sys exit () PIBEREHF TN #~void  sys exit(int x) {

BiTEL, HE ) fpute O BEGEERARS IR

#if 1#include <stdio.h>

J# HREREZSM C JERERE(E T E P54 *Hpragma import(_ use no_semihosting)

ok EX  sys exit () PIBEREHF TN #~void  sys exit(int x) {

J* R ) 3 R #/struct _ FILE{

int handle; | ;

FILE  stdout;
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/% #/int fputc(int ch, FILE *stream) {

ke BRI 1R TR %/

while ((USART1->ISR & 0X40) == 0);

Sr BRI, BEFHRE

USART1->TDR = (uint8_ t) ch;

return ch;}

ftendif

WA printf
WA printf REIIRISAAE, 75 MDK % B FFEUH 2 1% USE MICROLIB, #R/G & Hignie, THADFREI
BN

B0ERE

Hello, i am mculoveré666

= 0 Test int: i = 188
Test float: i = 1.234000
FHFE est hex: i = Bx6hs

S8
ki

A —

m 12

bl

@ ASCIT () Hex

] BaRiT

[ BTsiE

[ Sratid

RiERE

@ ASCIT 0 Hex

ClgEEsiE 100 |2 ns (e =

COM3 OPENMED, 115200, 8 MONE, 1, OFF Rx: 86 Bytes Ti: 0 Bytes

4. 7E GCC i FIbrvEEEE %€ 17 printf
AR F R R T C FERE ESEONLHEARF K, Brel EEPAhZE MDK b I SEIi 532, M Gee dmikag
FIRH R AN AT I o

1 Gee HELE W] printf &ALy AN OB 1
. L& E X fputs O BRE—#FE, EMH Gee FmiFasiImt%, FHEEHE X write B
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. Gee 1A MicroLib, RS FARME 2
BT LLEE 2 1 print £ BECARRL IR

/% USER CODE BEGIN 1 #/#if l#include <stdio.h>

int write(int fd, char #*ptr, int len) {

HAL UART Transmit (&huartl, (uint8 t*)ptr, len, OxFFFF);

return len:|#endif /* USER CODE END 1 */

] STM32CubeMX 4 1% makefile, ZRJ5 14 FH arm—none—eabi—gce Zii%efg A, FAHA STM32 ST-LINK
utility F#FLEIM BT

. . '!' [E |. “ )&
BHRE Hello, i am nculoverdat

=2} 1:1 Test int: i = 188
Test float: =
FE Test hex: i = 6x6
s
-
Lkfi FsER
e legta
@ ASCIT (") Hex
[7] BahiniT
[ ®rEE
7] ®rAtiE

==

BERER
@ ASCIT () Hex

&8ss wn 2 s [reaosoo =

Ti: 0 Bytes

COM3 OPENED, 115200, 8, NONE, 1, OFF Rx: 78 Bytes

I, BNEEESTI printf O BEMSFEE, F— TR UK Lol 85 ADC S2H MQ-2 S AL KL% 1)
18
pillY ik =

fEk: SCBL printf AU R DB E ), JRE S O RE R
ELAAS [ B [ 7 VAR Rk i, FF I FE Al g s Bl T7 2
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STM32 B4 fr iRl 10— A ADC SRS MAM2 RS AR (MQ-2)

Hr H NS EOR:

H: 542 ADC FIECEMBER 7%, B UL s s, TR A T E R .
FOR: BERSHACE ADC LATEHMQ-2 SRR it 90 SRR A2 ADC Hudfs, SRBUTAIRIEE B .
HOEEAE

Hpi: ADC HOC BN B 3 AL B

MR BRRLE 5 BIBCE TR, AR BT R R HE AN I -

VRIS H: 3 TR

BEUTE:

B IR AR R SEERBE VAR A A, I ADC SR AR IR AR B (M S BR, k 2 2R PR A PR B M I <5 N o
HERSRIBCRI AL SR HE I B e, B3R 2 A R P R AR 22 3 TR

K VEYRIAC S T W] {5 A STM32CubeMX Bt B STM32L431RCT6 [ ADC AMAE, 152EX MQ-2 S A4 AL JEK 28 i HdR 5
WA Rk,
1. WETAE

RS
FFRAR
BT EMESZ NI R, X ERAER IR STMB2LA 1R (BearPi)

@ =i el ol a e

i)
i
a
-
=
L
L=
=
=]

3
=

. MQ-2 R
MQ-2 AR IS — O T AN LT U i A B, & T T ke abe. HE. RS
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https://item.taobao.com/item.htm?spm=a230r.1.14.8.64231772AWvAvJ&id=608002911209&ns=1&abbucket=9

AU WHEE B, i

e
—. ‘III

PTLTTTLE

L

MQ-2 [ SR BRI R

V5.0
Nl Ul MQ2
i - & 3, VALUE ADC
6l B aall 4
Wy
R3 LR4
SR1 31K
GND
B HEE
. TR AT Keil — MDK St Fr b B4,  DAE SRR T 34 AR
Keil MDK AlER CBhF R 22350 H T DLOSE “/DRBIRFFIEAX” G A NS, VR HFE
— AR 2 B A,
2. A MDK THE
EEES RS
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FTIF STM32CubeMX, FTFF MCU &% 2% .

[ STM32CubeMX Untitled

a X

File Window Help a9 n [ > ] ’ ‘}ﬁ‘ ‘,’

Existing Projects New Project Manage software installations

Check for STM32CubeMX and embedd. .

CHECK FOR UPDATES

_ Install or remove embedded software p
INSTALL / REMOVE

Open Existing Projects
I need to :

Start My proje

Start My prc from STBoard

ACCESS TO BOARD SELECTOR

Bt re STM32MP] ¢
—_———— for Industrial and loT applications
Start My project from Cross S )

ACCESS TC CROSS SELECTOR

L&y

STMI2MP1

W IF s STM32L431RCT6

] New Projectfrom a MCU/MPU x

MCUMPU Selector | ©

MCUMPU Fitters

[E‘ B o Features. Block Diagram s tash: [ Buy [=# Start Project

Part Number Search v , + STMILA3IRC

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

UnitPrcefor 10k (US5):00 ;
core [RETVE] pctve = .
Products 1 mass producton ' Laress
Seres
Line
Package
Other [
Price =00
0 =52
Eeprom =0 (Bytes) MCUs/MPUs List: 3 items Disp similar iten m
~— =
Flash = 256 (4Bytos)

STM32L431RCIx__ Active 0.0 UFBGAG4 256 kBytes 64kBytes 52 80MHz 0.0
STMA2L431RCTx__ Active 0., LQFP6S  256kBytes 64kBytes 52 B0MHz 0.0
STM32L431RCYx_ Actve WLCSP64 256 kBytes G4 kBytes 52 80MHz 0.0

Ram = 64 (kBytes) STMI2L431RC
-~

Wasiss

Advanced Graphic v

(A=A R
. GRS F AN R P (HSE) , 75 2E4E System Core HC & RCC;
. L SRAE BN N BRI Bh (HST) , X —35 ] LABS I
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X HL P AAL AP
[ STM32CubeMX Untitled™: STM32L431RCTx - ] X

TIEERCC
sz @ oy < LGy

CubelX
GENERATE CODE

Window Help

[ Master Clock Outpot
[ LSCO Clock Output
[ SAI Extem CLock
[ CRS SYNC Source LSE

Analog >
STM32L431RCTX

(Configure the below parameters Lot

Timers >
@ ® Fu

afSearch (Ge)_] ol a b a[]

Connectivity >  SQuetam Daramatare L]
[T s [ e [ e | Packae | qured Porgherls

STM32L4 STM32Ldx1 STM32L43RChe UFBGAG4 None B

REHO
NREIRTF AR R ST-Link JF HEEM 7 — &L, JREEWT:

veE 33 vee 33 veg 33
-1
ul Cl
o BCT4699 - Hl 100nF
19
= S1 =
N1 = SW-SPDT GNp
comn o

15

5
LPUARTI_TX NC2 T
com2

; WAN AT UART TX

3 iNo2 —  INA PC_UART_TX <-> WAN_AT_UART_RX
AT=PC
9 PC_UART_RX <-> WAN_AT_UART_TX
NC3 i
_PC UART TX |
7. |- ——CPCUART X PC_UART_TX <-> UARTI_RX
PC_UART_RX <-> UARTI_TX
NC4 - > W
" AT-MCU | LPUARTI_TX <-> WAN_AT_UART_RX
No4 a - LPUARTI_RX <=> WAN_AT_UART_TX
10K

X PN TR B AT-MCU BizX, {4 PC 1y 115 USARTL 2 [H)3i&$%

R ORI AR TC & USART L

szt ® File Window Help
GubehX

inout & Configuration

Pinout & Configuration Clock Configuration Project Manager
Additional Software

& USART1 Mods and Corfiurston
Ansiog ! Evme [roynchronous ; =]

~ Pinout

S
@ 5 Hardware Flow Control (RS232) Disable 9]
3 HordvareFlow Cntol (R5485)
By L
CANT Reset Configuration
121 Constant @ NVIC Settings @ DMA Setting: @ GPIO Setting
o2
03
ATt USARTI R
QUADSPI -
souvict Bt Rate 115200 i P
= Word Length it (ncluing Prty)
o] 2 e
SPI3 Stop 1
- e Bt
e brecroT o me
o Sy 1 Samples
UsaRTS o Disabie
B Fea
Auto Bt Dsate
Wlimedia > T — ieabl N
— s @
Rt Pin Actve Level Iversion Disae -
-1 = ] ] e ] Requrod Porpreas
SuaLe STULext STUS2L431RCI UFBGAG: e
osmaLe Szt STUs2LRCTX Larpes e

B & ADC
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FIR/NR T —— ADC
ADC 2R Analog-to-Digital Converter, BPAR{-Brriknss, W LLKESARL IG5 530 B Y
Bopfss, Beml sy kAT A B, R N s S AL,

STM32L431xx RFA 1 /> ADC, ADC H#FREIE 12 A, &4 ADC HAZIE 20 MORE
WIE, XUEIER A/D R LR, Ea, e A BRI, ADC R4 AT DU R 5E
AT T RAEAEAE 16 S ERS A7 ms .

STM32L431 ff) ADC fx KR E %y 5. 33Mhz, WHLEFEHNE 0. 188us (12 fizp#is
Bf) , ADC FOREHLIN A5 AHB RAZRH B T,

FAIR/INR Fr S5 R0 ADC A T AR ?

e ADC @i
5 E/NAEUR B53 2 11 J 1 14«

M1

5 SPI_SCK GPIO4 fg [ F53 GPioa ]
SPI_NSS UART_RX {_UART3 RX
GRD ] NC UART_TX & UART3 TX ]
GPIOI GPIOS {Es3 GPIOS
ADCI IN3 1 ADC o SPI_MOSI (—.8 7 SPIT MOSI
DACTOUT DAC SPIMISO (1 — SPII_MISO
ES3 GPIO? } GPIO? GND T @) iz
Es3 GPIO3 ; GPIO3 vee 3 |2 v5o | [ess
3CTSCL 2 1IC SCL G [L2 I |
3C1 SDA 1C_SDA VCC_50 ==
E53_Interface

.ﬂl

[=]
Z
=]

AiE ADC CERIRFEHARERD

B ek dE ADCL, FFEEIE 3:

25" 0 "
STM32 ﬁ File ‘Window Help
CubeMX =
Untitled - Pinout & Configuration GENERATE CODE
Pinout & Configuration Clock Configuration Project Manager
Additional Software v Pinout
ol = @ ADCA Mode and Configuration | £ Pinout view System vizw
 ceigoies | -7 [ |
N3 [IN3 Single-ended V] o
SystemCore > ‘ = = |
N4 [Disable ]
Analog v 8 [Disabla -1
= Configuration =
Reset Configuration
GoP1 T
i = - ADC1_IN3
DAC1
OPAMP1 P
[Configure the below parameters -
Timers > —— =
e g Clock Prescaler Asynchronous clock mode divided by 1
Y Resolution ADC 12-6it resolution
Data Alignment Right alignment
Multimedia > o
Disabled [OF = G} = &
2 Nisablad
[T 5o | Lines vies
STM32F4 STM32FA07/417 STM32F4072GTx LQFP144 None )
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PR oRAZXT ADC I BCE, X BIRATRAFERAEI AT :

Clock Prescaler

Resolution

Diata Alignment

Scan Conversion Mode
Continuous Conversion Mode
Discontinuous Conversion Mode
DMA Continuous Requests

End Of Conversion Selection
Owerrun behaviour

Low Power Auto Wait

RSB ADC IR ] -

Enable
Enable Regular Oversampling Disable
MNumber Of Conversion 1

External Trigger Conversion Source

Enable Regular Conversions

External Trigger Conversion Edge None
~ Rank 1
Channel Cha@
Sampling Time 2.5 Cycles
Offset Number Mo offset
~ ADC_Injected_ConversionMode
Enable Injected Conversions Disable

HARH)— e B AR FFEOA NI

Fic L B At

Asynchronous clock mode divided by 1
AUC 12-bit resolutid
Hight alignment
Disabled
Disabled
Disabled
Disabled
End of single conversion

Crwerrun data preserved
Disabled

Regular Conversion launched by software

STM32L4 [ fx v 4 SOM, JiFLABC & PLL, #Jm{#i HCLK = 8OMhz EJ 7] .

st @

CubeMX

Pinout & Configuration

File Window Help

STM32L431RCTx

Clock Configuration

Project Manager

@ Hoy x &7

01-blinkLED.ioc - Clock Configuration GENERATE CODE

f- ] ) Resolve Clock Issugs @ a
[— @ j "~
Enable £S5
|:|n, WG (KHzh PRETE—
FOLKI
System Clook Mux. ~
Vs Re s
4000
— Hsi svscuk gy AME Prescaler  HCLK(MHE) APB2 Prescalar
oLz
s (o] e
RN ==
PLL Source Mux £0 Wiz om
LLoLK
Hsi re
- LM
" X20 ~ 2w
Ingut frequency . se R PLO S
CLKAE Clook Mux USARTZ Clock Mu
HS| —>©® 12
) FLLSAIR
R [To SDMMC1 {MHz)
PLL & PLLG
@]
PLLSAIR O | et clockmux
Hsias -
o FeLKt
. ®
1 PLLSAI1Q @
svscLx LPTIM1 Clock Mu>
—» Ol—» Jro 12c1 (ubizy
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USART1 Clock Mux

PCLK2 \x
SYSCLK
4'.

HSI
__...

LSE
—_—

— 80 To USART1 (MHz)

\O O O

ADC Clock Mux
. Hsl
PLLSAIMR | ™ 1
® 1 —| O

SYSCLK OJ 12C2 Clock Mux 4

—

re PCLKT [N
@]
AERTIERE
sz @ File Window Help
CubeMX

STM32L431

Pinout & Configuration Clock Configuration

Project Settings

Project Name
B [raeme2 > |

Project Location

[E:\BearPit1-CubePr] . [ Browse |

Application Structure

|Basic ~ | [ Do not generate the main()

Toolchain Folder Location
|E'.'\ElearPi\1-CubeF’rj\13-adc-mq-2‘\

|_Toolshatr—BE
I =] s

Code Generator

BB E
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I BB A ST WA A S

Pinout 8 Configuration Clock Configuration Project Manager

STM32Cube Firmware Library Package
@ Copy all used libraries into the project folder

O Copy only the necessary library files
Project B ey
O Add necessary library files as reference in the toolchain project configuration file

Generated fil

Generate peripheral initialization as a pair of*.c/.h' files per peripheral

[ Backup previoUsly GEneTated ies WREN T6-generaing
Keep User Code when re-generating

Delete previously generated files when not re-generated

HAL g
[ Set all free pins as analog (to optimize the power consumption) ‘

[ Enable Full Assert

Advanced Settings
Template Settings

Select a template to generate customized code Settings. ‘

AR
#iili GENERATE CODE HJIA[ZE i MDK-V5 T.7%:

' -
sprt 8 File Window Help N n [ K 4 -}< V' S72
T X e S I

Pinout & Configuration Clock Configuration Project Manager

STM32Cube Firmware L
® Copy allused fvaris into the project foder

Rraioet O Copy anly the necessary brary fes
O Add necessary liary fles as reference in the toolchain project configuraion e

3. TEMK ¥4E. 4. FTRAPRDG

EHEM printf () K

2% BT & NRIEREESEI printf O,

Y B EUEE B ARG
B main AU :

int main(void) {

uintl6 t smoke value = 0;

HAL_Init();

SystemClock Config() :

MX_GPIO Init();

MX_ADC1_Init();

MX_USART1_UART Tnit();
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while (1)

HAL ADC Start (&hadcl) : V5l ADC B K HE
HAL ADC PollForConversion (&hadcl, 50) ; S ADC FE 1T

smoke value = HAL _ADC GetValue (&hadcl) ; //ZEHK ADC #4#44747

printf (“smoke value = %d\n”, smoke value) :

HAL Delay (500) ;

B m==0REmnF . O o
2R #RRE) WEN TRM RN

o B+~ D>HINR U

BOEE

smoke_value = @ A
5 [ |3Micr.. . (comiz = | [smoke_value = @
smoke_value = @
FHHE | 115200 v |smoke_value = @
S smoke_value = 168
= I3 = ]
ARl smoke_value = 486
filg il Home - smoke_value = 543
" smoke_value = 587
21 |1 T |smoke_value = 4AF
% 4% |Hone | |smoke_value = u@2
smoke_value = 283
g smoke_value = 759
BinaE smoke_value = 2187
@ AscIT () Hex smoke_value = 3683
e smoke_value = 4895
& o
DE_J]??%TT smoke_value = 489%
L] BnEi smoke_ualue = 40895 v
[ ®nadid
EEIEE H#
® ascIT () Hex

[J#Eg%i: 1000 s | Tm =

COM12 OPEMED, 115200, 8 NONE, 1, OFF  Rwx 3471 Bytes Tz 0 Bytes

2, FAICL 2 EEA ADC BEHL MQ-2 f2 AR HME, TRkl dn o 38 P 5 I 4% A AR LED

PR
G SRR, JEIRE ADC BEHK MQ-2 AL AR IO, R AR o R B A 5 e B AR
ST ADC [RPAR BEMIRAF: F 068 I B 45 SR K 2
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HMerl: EI a5 W7 BB A RO ER AR SR T, A OR LED IR MRANS R AR 12 -

TR 3 YR

BBITER:

FEFRAA R IR RIS AT 2208, 5 T8 I @4 LED IR S, Ak B ARAE R N SR Lt b, K i
P I [0S T SEILE A I AR5 A B, B 3 2 A P I )7 B 3 0 AR A i P PO A SR

AR VEANIIC S, 7 A0 fi F STM32CubeMX it & STM32L431RCT6 [¥38 1 & It % 48, LAk (%) )7 2048 LED A
HFo

1. WETAE

A%

FFRAR
BT MR — N RNG X BIRAER IS STM32LA 19T KL (BearPi) -

0

[

=
- GRHBEEEE
_IJ' =l

e n n [
- . o L . ¥ "

1oT Pt Bowrd

o e Hlﬁﬁé;drﬂr :
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X BRI AR LED, JRERE AR

LDI

R6 7
PC13 L “l-GND

LEDE:

RS

) T2 T Keil — MDK At B N AOAL,  DUE S i A0 T 20 A2 AR ES 5
Keil MDK FlEf M BhF (1 2 35 AR T LLOCTE “/DRBIRFFVREALIX ” s AAS, VRIS
— L R AT R 22 2,

2. B2 % MDK TH2

BRSNS
FTIF STM32CubeMX, FTHF MCU &% 2%

[ STM32CubeMX Untitled

sz @ File Window Help © oy < L7

CubeMX

Existing Projects New Project Manage software installations

a X

Open Existing Projects

Check for STM32CubeMX and embedd. .
I need to :

CHECK FOR UPDATES
Start My project from MCU

_ Install or remove embedded software p
INSTALL / REMOVE

Start My project from STBoard

ACCESS TO BOARD SELECTOR

for Industrial and loT applications
Start My project from Cross S

| ACCESS TC CROSS SELECTOR

L&y

STM32MP1 @
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R I S B STM32L431RCT6 :

[ New Project from a MCU/MPU X

MCUMPU Fitters

Foatures Block Diagram Doss & Resaurces Datashest [ Buy

Part Number Search v 4o STM3LAIIRC

Q [sTMa2La3iRC ~

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

UnitPrice o 10k (US9): 00 ]
core [RETVE] pctve Q
Productis i mass producion Lapss

Seres
Line
Package
Other EERENRS
Price =0.0
o -5
-~
Eeprom =0 (Bytes) MCUs/MPUs List: 3 items. Display similar items. m
[
Flash =256 (Bytes)

STMIL4FRCx _Actve 00 UFBOAGS 256 KBytes 64 KBytes 52 80Nz 00
Ram = 64 (kBytes) 4 STMRLIRC < STERUEIRCTX Adtve 00 LOFPBt 256KBytes 64KBytes 52 80Nz 00
o

= STM32L43IRCYx  Active WLCSP64 256 kBytes G4 kBytes 52 80MHz 0.0

Freq. =60 (MHz)

preoit

Advanced Graphic v

o

(A=A Rz
. U SR A A i R B (HSED , U 75 ZELE System Core HHCE RCC;

J LA P BRIA RS £ (HSTD X — B AT DARE L
IX HL P AAL AP
[ sTM32CubeMX Untitled": STM32L431RCTx - o x

| Loy x o7

>
STM32 ﬁ File Window Help
'GENERATE CODE

CubeMx

Clock Configuration Project Manager
Additional Software ~ Pinout

RCC Mode and Configuration
Mode

Gh Speed Clock (HSE) [Crystal/Ceramic Resonator

[ Master Clock Output

[ LSCO Clock Output

[ SAH Extem CLock

[ CRS SYNC Source LSE

Analog
STM32L431RC

(Configure the below parameters 1 QFPEL
o ] 0 © ol a o Do N

Connectivity > O T —— .

Timers

o] e— —— i T—— S—— e | S R B T

STM32L4 STM32L4x1 STM32L431RCIx UFBGAG4 None ||

ECE LED /% GPIO 5|
EE/PNEIRIT KR EEE, aF:

LED

LD1

PC13 = “l-GND

LED&r R
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Fr DA TR BATIEFREC & PCL3 5] Ji:

5"‘“50 File Window Help i n oy ‘k KYI

Clock Configuration Project Manager
Additional Software v Pinout

System Core v High Speed Clock (HSE) [CrystallCeram

Low Speed Clock LSE) [CysalCaramic Resonator

GPIO [ LSCO Clock Output
WIC [ SAI Extern CLock
I GRS SYNC Saurce LSE
=
Analog Configuration lees] EvenTouT
sy
Seics [ e ] e ] ] Reaured Peiphorals
STM32L4 STM32L4x1 'STM32L431RClx UFBGAB4 None .
.
e BB A e i 2% TIM2

HITH/NR Fr——STM32L431 (¥ 58 I 2%
STM32L431xx RFIA 1 NMEZERZE (TIMD , 3 AMEAER S (TIM2, TIMI5. TIMI6) , PR E N
2% (TIM6. TIM7) , IEHMWAMEKIhFEER 48 (LPTIMI, LPTIM2) .

STM32L.431 [P TIMx (TIM2. TIM15. TIM16) 7 #8 D AE AU .

16 47 (TIML5, TIM16) /32 A7 (TIM2) [ E. [ R+ [ b/F R B sh 3305088, v E.
TIMI5. TIMI6 HSZRFm b G 07

16 frw] g fe (AT LASEIRME B0 TR M ds,  THECE I PR A 0 AR BN 1~65535 Z [AlHIAE
A

[ ]
4 AMOTEIE (TIMx _CH1™4,  Hp TIMI5 £2£ 2 4@, TIMI6 H% 1 4
JIED) , XULEE ] LU RE A

o VN[ E7S

o it LA

o PWM A= B (R 25 s b )0 55485 50)
o R A A

AP AN A 42 1) S I 8 A 25 LR ) TR 20 FEL B
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QO G R AR ) 7 AR R BT /DMA:

) SR THEGES I LR /e R, TR I AG A CE B AR/ A B )
o fub At R R Bl A0k RIAG A s A S/ B i A 450
o LOPNTER

o Bt
FR/INR R S AR

B B e A TIM2
TG TIN2, Ak 42 A RIS A«

Pinout & Configuration Clock Configuration Project Manager

Additional Software ~ Pinout

al v B TIM2 Mode and Configuration

SR 5 Slave Mode [Disable ~]
Trigger Source [Disable ~]
Hedkod > |l —EcKScucs Jinemal Clock =
Channel2 [Disable ~]
il Channel3 Disable ~|
LPTIMZ
b Configuration
VY
% Reset Configuration
T © Parameter Seftings
v?
TIM1S |
V16
arch | o
~ Counter Settings
. % Prescaler (PSC - 16 bits value)
maCH] Counter Mode Up
; Counter Periad (AutoReload Register - 32 bits value ) 0
Multimed >
sl Intemal Clock Division (CKD) No Division
ety g auto-reload preload Disable
+ Trigger Output (TRGO) Parameters
o g Master/Siave Vode (MSM bi) Dissble (Trigger nput efiect nct delayed)
Trigger Event Selection TRGO Reset (UG bit from TiMx_EGR)

PR TIM2 (IS B0 E, SIREERTF M RCC B EIH, TIM2 P95t 8hsk i 2 PCLK1 = 80Mhz, Tk
1 H B SR E =42 2 b, BT LTS A R B0% B N 40000-1, HEWEFAE N 1000-1, 15 EI 11 &%
S AT R 29 80000000/40000/ 1000=2Hz:

Prescaler (PSC - 16 bits valus)
Counter Mode
Counter Period {AutoReload Register - 32 bits value )
Internal Clock Division (CKD) Mo Division
auto-reload preload Disable

> Triaoer Output (TRGO} Parameters
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HARH)— L B AR FFBOAEI AT, BRJEITE TIM2

TIM2 Mode and Configuration

Slave Mode |D|sab\e ~ |
Trigger Source ‘Disable e, |
Clock Source |Intema| Clock ~ |
Channel |D|sable V|
Channel2 [Disable ]
Channel3|DisabIe V|

Reset Configuration

® Divl

Enabled

ttings

Preemption Priority
0

NVIC Interrupt Table Sub Priority

wglobal interrupt

e BB b AR

STM32L4 Ff)fs i EAE 8OM, Fi LARCE PLL, #¢Jmfdf HCLK = 80Mhz RIWJ:

Loy x &

»
STM32 ﬁ File Window Help
CubeMX

Pinout & Configuration Clock Configuration Project Manager Tools
oy ) k lssues
—.bj Hov
L]
:’To IWDG (KHz) AP Frescalar
FoLK
System Clock Mux. o> 11 —
4000 v O m—
FoLK2
FLL Sourca Mux i
usi rC
e LM
" X20 ~ 2
input frequency 18 My ey Y PLLO . S—

Hs! @ 2 USART2 Clack Mu

FLLF

a5 o soumer e
L[ = Jomema

FLLSAIR

svseud LPTIM Clock Ma
o o tzc1 Mtz

AR TEEE

Pinout & Configuration Clock Configuration
Project
ﬁﬁiﬁgﬁ_\

| [14-TIM2-PWM-LED g |
e I

Project Location
[E-\BearP1-CubePrj) [ Browse |

Application Structure

|Elasic A4 | [1 Do not generate the main()

Toolchain Folder Location
|E:\ElearPi\1—CubeF'rj\14-TIM2—PWM—LE D\

Code Generator
ain / IDE
| IMDK-ARM V5

———

RIBER B E
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B J BB RS IR A S

Pinout 8 Configuration Clock Configuration

@ Copy all used libraries into the project folder

© Copy only the necessary library files

STM32Cube Firmware Library Package
Project

© Add necessary library files as reference in the toolchain project configuration file

Generated fi
W Carerate peripheral initialization as a pair of".c/.I' files per peripheral
[ Backup prévioUsly geneTated ies When Te-generaing
9 Keep User Code when re-generating

Delete previously generated files when not re-generated

HAL g
[ Set all free pins as analog (to optimize the power consumption)

[ Enable Full Assert

Advanced Settings

Template Settings

Select a template to generate customized code Settings. ‘

AR
siifi GENERATE CODE HJAJ 2 ffg MDK-V5 T7%2:

o File Window Help

Project Manager

3. fEMDK H4mE. k. THEAPRB

%055+ b L A B 4

Project Manager

Loy x Gs

fE stm3214xx_it. c AR R IBTALFE R BN R, eI g% TIM2 BT it e Wil 2 1 FH 42 m B IR 2% 2R 5

TIMZ2 IRQHandler:

HAL TIM TRQHandler(&htim2);

76 IR AC 3 B B0 B 34 R T HAL TIM IRQHandler (&htim2) AURY, iZACES 4 [ ShARHE b W 4 a1 8 AH R Y
PRIAL, X BT B E R PRI A, AR R R weak 52 XK, FTLAYE tim. ¢ HEEHE SCZE
VR H, A ZR BRI RER %, RN Z B B S S 0 T E 1 E R 2R L, BT DL B4 T 2 6

void HAL TIM PeriodElapsedCallback (TIM HandleTypeDef* tim baseHandle)

if(tim baseHandle->Instance == htim2. Instance)

HAL_GPIO TogglePin (LED_GPIO_Port, LED Pin);
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JB B RE i 2% BE P Wit
B AE main BRECHITE TIM2 FFAEREE I (TIM2 RIAGALARAS 2 5, while ZH(D -

HAL TIM Base Start IT(&htim2) ;

WAL R

Gn i N E GBI AT E S LED BL 2 Hz ISR N R

P, IWATC L LA P E B S AR LED, N — i pE i dn ] 4t 38 T 5 IR 287 4E PWM BB e nsg
R

PR
A STM32 388 F 5E I @ 2] LED DAAS RIS A R o
M RE I 4 B A B ARG B T
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AExR P PWM 52 b S NS 858 AR Z [5G &R, AR PWM {5 5 %t R HE R PR AT RS E 1 -
RN 3 ¥R

BEUTE:

BRI BIHTRE I ANSEERRE /0, 33T PWM A5 5 42 0N 83 O Sk, b2 A BRARAE F 4002 ) S N o, PWM
S REMEMEE N, Sl AR ER PN 28 S, IRRARKE SRR, BRI
AEIE ST -

KGR IAC S T W] {5 A STM32CubeMX IE B STM32L431RCT6 1138 FH /2 I 28 /M5, P24 PWM BR ) TG JE b4t
2,
1. WETAE

RS
FFRAR
BT EMZ NI R, X ERAER DI STMB2LA 1R (BearPi)
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i
@
]
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-
[
=
o

e
|_'f,' HLUWET | e
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KR ERMEA YRR LR EE, .
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FTIF STM32CubeMX, FTFF MCU &% 2% .

[ STM32CubeMX Untitled

a X

File Window Help a9 n [ > ] ’ ‘}ﬁ‘ ‘,’

Existing Projects New Project Manage software installations

Check for STM32CubeMX and embedd. .

CHECK FOR UPDATES

_ Install or remove embedded software p
INSTALL / REMOVE

Open Existing Projects
I need to :

Start My proje

Start My prc from STBoard

ACCESS TO BOARD SELECTOR

Bt re STM32MP] ¢
—_———— for Industrial and loT applications
Start My project from Cross S )

ACCESS TC CROSS SELECTOR

L&y

STMI2MP1

W IF s STM32L431RCT6

] New Projectfrom a MCU/MPU x

MCUMPU Selector | ©

MCUMPU Fitters

[E‘ B o Features. Block Diagram s tash: [ Buy [=# Start Project

Part Number Search v , + STMILA3IRC

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

UnitPrcefor 10k (US5):00 ;
core [RETVE] pctve = .
Products 1 mass producton ' Laress
Seres
Line
Package
Other [
Price =00
0 =52
Eeprom =0 (Bytes) MCUs/MPUs List: 3 items Disp similar iten m
~— =
Flash = 256 (4Bytos)

STM32L431RCIx__ Active 0.0 UFBGAG4 256 kBytes 64kBytes 52 80MHz 0.0
STMA2L431RCTx__ Active 0., LQFP6S  256kBytes 64kBytes 52 B0MHz 0.0
STM32L431RCYx_ Actve WLCSP64 256 kBytes G4 kBytes 52 80MHz 0.0

Ram = 64 (kBytes) STMI2L431RC
-~

Wasiss

Advanced Graphic v

(A=A R
. GRS F AN R P (HSE) , 75 2E4E System Core HC & RCC;
. L SRAE BN N BRI Bh (HST) , X —35 ] LABS I
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[ STM32CubeMX Untitled™: STM32L431RCTx - ] X

9 1BEERCC =

STM3? File Window Hell e n —}c_ L

CubeMx ’ e o ’ v/
STM32L431RCTx Untitled - Pinout & Configuration GENERATE CODE

Pinout {x Configuration Clock Configuration Project Manager

Additional Software v Pinout

RCC Mode and Configuration

£ Pinout view

#7gh Speed Clock (HSE) [Crystal/Ceramic Resonator

peed Clock (LSE) [Crystal/Ceramic Resonator

Master Clock Output
g ; PREPE P
[ LSCO Clock Output

[ SAI1 Extemn ClLock
[ CRS SYNC Source LSE

Configuration

Analog >
STM32L431RCTx
Timers > L QFP64
Connectivity >
(T s [ e [ b | ko | Reaiipupiens
STM32L4 STM32L4dx1 STM32L431RChx UFBGAB4 None

B B R A e i 2% TIM16

SR/ Fr——STM32L431 [ 5E I 2%
STM32L431xx RFHE 1 DEgueEhtss (TIMD |, 3 MBI e % (TIM2. TIMI5. TIM16) , PANFEA E
#% (TIM6. TIM7) , &AW/ MEIFEER 45 (LPTIML. LPTIM2) .

STM32L.431 [P TIMx (TIM2. TIM15. TIM16) 7 28 D AE AU .

16 Az (TIM15, TIM16) /32 A7 (TIM2) [ B B R A _L/1A N Eahds it 2ess, .
TIMI5. TIMI6 HSZHRFm b GE3E) 4507

16 frmrgfe (A7 CLSEIHE S0 T ids, THECEsIN S i AR B0 1~65535 Z AR
EAUE

[ ]

[ ]

4 ANPRSTIEIE (TIMx CHI4, Horp TIMIS &% 2 AM@iE, TIMI6 &% 1 A
Bl ) , XS TE R DL SRR

[ ]

) LIV HE TR

) it UL

) PWM A Bl (G 25 s 1R X 545 50)
) ik e A

AP AN A 42 ) S I 8 A B 25 LR ) TR 20 FEL B
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QO G R AR ) 7 AR R BT /DMA:

o SR THEGES I LR /e R, TR I AG A CE BR E AR/ A B )
o fub At R R Bl 50k RIAG A s A S/ B i A -4

o LOPNTIER

o it BLER

PNV SR L T
BRI UATLE TIML6 B 221%7 PWM 168

TR TIM, SEEMIE 1 IThAEE, BRIAM CHL & PA6 B B, (HETFRIR IS PBS Wi, FrblfEfil
+ PBS FiLE N TIM16_CHI:

g Fie Windary tiok © oY x &7
jome > STMIILATIF ation

GENERATE CODE

~ Pinout
Q v] @ TIMIE Mode

LeTmt
LeTM2
™1
ez
™
™I

{ G m—

GPI0_EXTIE

Connsctity s
lor (PSC - 16 bits o) o
Muimedia Up
d (futoRelosd Regater - 16510
Sacuity Chision (CKD} e Diision
R RCR-Obisvaue) 0
Gomputing a Disatie
Braak And Dead Time managarmant - BRK Conbgur
Middensia > ks Disable o o

B FORAXT TIMI6 IS0 E, S IREEE TN A RCC B4R Rs, TIML6 P FRIS &P KR & PCLK2 = 80Mhz, KX
TR H &5~ Tkhz B PWM, BT DATIZ A AR BB B N 80-1, HhE AL 1000-1, £33 3% 56 5 b
P43 B 24 80000000/80/1000 = 1000 Hz = 1K Hz:

Prescaler (PSC - 16 bits valus)

Counter Mode
Counter Period {AutoReload Register - 32 bits value )
Internal Clock Division (CKD) Mo Division
auto-reload preload Disable

» Trigaer Qutout (TRGO} Parameters
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HARM— L ERFFBOARIT, HJRECE PM 2L

~ Counter Settings
Prescaler (PSC - 16 bits value)
Counter Mode Up
Counter Period {AutoReload Register - 16 bit... 10001
Internal Clock Division (CKD}
Repetition Counter (RCR - 8 bits value) 0
Disable

80-1

No Division

auto-reload preload
> Break And Dead Time management - BRK Configur...
» Break And Dead Time management - Output Config...
~ PWM Generati
ode

PWM mode 1

Pulse (16 bits value) 10001
Fast Mode Disable
CH Polarity High

le State Reset

e BB b AR

STM32L4 ) i A E] 8OM, Fi DAL PLL, #¢Jafdf HCLK = 80Mhz RIIWJ:

sz @ File Window Help

CubeMX = n u , ‘}(: ‘Y’
S 01-blinkLED.io¢ - Clock Configuration GENERATE CODE

Pinout & Configuration

Clock Configuration Project Manager Tools

ck Issues

AR TEEE

Pinout & Configuration

Clock Configuration

Hov
:’Tc IWDG (KHa AP Frescalar
FoLK
System Clock Mux b (1 ] —
LT
X1 —]
wsi svscLk AHE Prescaler  HCLK[MHz] APB2 Prescalar
FoLK2
0 | e ] N
FLL Sourca Mux i 50 irz o o
msi [N @
HSIRC o
i LM
i X20 ~ S
input requency 8 M e " PLQ —
Hs @ 2
" - FLLF - [fo SDMMC1 (MHz)
PLL 7
s L[ = Jomema
PSR jock Mux
— @
it s | Iro 1261 MHz}

Project Settings

‘15-T\M1E-F‘WM-E|EEF‘

Project Location

[E:\BearPivl-CubePr)

Application Structure

‘Elaaic

~ | [ Do not generate the main()

Toolchain Folder Location

‘E:\EearF‘i\1-CubeF‘er5-T\M1S-F'WM-EIEEF‘\

Code Generator
Toolchain / IDE

MDK-ARM V5

~] E Generats Under o>

RIBER B E
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I BB A ST WA A S

Pinout 8 Configuration Clock Configuration Project Manager

STM32Cube Firmware Library Package
@ Copy all used libraries into the project folder

Project © Copy only the necessary library files

© Add necessary library files as reference in the toolchain project configuration file

Generated fil

T Generate peripheral initialization as a pair of .c/ ' files per peripheral

[ Backup previoUsly GEneTated ies WREN T6-generaing
Keep User Code when re-generating

Delete previously generated files when not re-generated

HAL g
[ Set all free pins as analog (to optimize the power consumption)

[ Enable Full Assert ‘

Advanced Settings

Template Settings

Select a template to generate customized code Settings. ‘

AR
#iili GENERATE CODE HJIA[ZE i MDK-V5 T.7%:

File Window Help © oy x s
S S

Clock Configuration Project Manager

3. TEMK ¥4E. 4. FTRAPRDG

B Bh B B FE A PWM
I JEAE main PRECR IR A TIMZ FEEEREIL AR (TIM2 ML Z 5D -

while (1) {

HAL_TIM_PWM_Start (&htim16, TIM_CHANNEL_1) ;

HAL Delay (1000) ;

HAL_TIM_PWM_Stop (&htim16, TIM_CHANNEL_1) ;

HAL_Delay (1000) ;}

TRLER
G 1 2 BV AT e B JC NS 880 46 TAF

Zpt, EATCE AR B 2 A4 PWM BRBDUENS 28, TR IRt A RE AR T1C B S
EEPROM.

ffel
GRSRLR, PN S 58 4 R R 5
ST PN £ 5 Bty B LA A0 e e B
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STM32 B Fr HLELAY 13——{F PT84 12C 32’5 EEPROM (AT24C02)
HFE WS R,

H A S48 120 5 R FEA TR, S22 ] STM32 AR 12C #1055 EEPROM HHATH/E, Scal B 17
B AL .

FER. REWSTCE STM32 MUAEA: 12C #5110, 4%5 F2 % EEPROM #HAT L S #0E, JAR 12C {5 (I A 41
.

HEE A

B R 120 3845 P SRR T2C B2 L .

e s: BR 12C J0ME M E YRR Sebk,  AbFE BT Bl 0 TS B R 5 5 1 L
TR 3 1R

BBUGE:

H IR AR B A S RS T ATV B RE 0, 78 12C @AM RS, mT AR A& M ETE, FE
B SFIEEI, XA TRIR A BB R ERE S, RN, Wik ABeE SR R1gt, o
SR A B S P B A

AR VEANACSE T A fi Fl STM32CubeMX fic & STM321.431RCT6 [ITHEAE 12C 41452 EX EEPROM $i4/5 ( BA AT24C02

N

1. WETAE

RS
FFRAR
BT EMZ NI R, X ERAER DI STMB2LA 1R (BearPi)

Rl B e

i)
i
a
-
=
L
L=
=
=]

e
|_'f,' HLUWWET | et

s T e N B

=

. EEPROM
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https://item.taobao.com/item.htm?spm=a230r.1.14.8.64231772AWvAvJ&id=608002911209&ns=1&abbucket=9

NREYRIT R AR I IR 45 1 2 B3 #2111, FSKGERE E53 #: FI I @R, AN ARSI AR 7 — 3k EEPROM HI>k
RIFER, wilA:

i ade 2% = 2 .
SN A N ey,

.

GND
V3.3 = V3.3
R2,,, 10K
; A0 VDD g C5 || 100nF
Al WP
3 SCL L6 24CXX SCL _R3,, 47K
4 | yos SDA |5 24CXX SDA R4 ,\ATK |
3 EPPROM  EPI
GND
W%
. TEE L EEYT Keil — MDK Bzt X i AL,  DAE g i AT 304 i ARAY ;
Keil MDK 5 O BIFHI 22 AT LG “/DREIRFFIRALIX” TS AT, TEVTRI#RE
— R AR 2 A A
2. A MDK TH&
WES S
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FTIF STM32CubeMX, FTFF MCU &% 2% .

[ STM32CubeMX Untitled

a X

File Window Help a9 n [ > ] ’ ‘}ﬁ‘ ‘,’

Existing Projects New Project Manage software installations

Check for STM32CubeMX and embedd. .

CHECK FOR UPDATES

_ Install or remove embedded software p
INSTALL / REMOVE

Open Existing Projects
I need to :

Start My proje

Start My prc from STBoard

ACCESS TO BOARD SELECTOR

Bt re STM32MP] ¢
—_———— for Industrial and loT applications
Start My project from Cross S )

ACCESS TC CROSS SELECTOR

L&y

STMI2MP1

W IF s STM32L431RCT6

] New Projectfrom a MCU/MPU x

MCUMPU Selector | ©

MCUMPU Fitters

[E‘ B o Features. Block Diagram s tash: [ Buy [=# Start Project

Part Number Search v , + STMILA3IRC

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

UnitPrcefor 10k (US5):00 ;
core [RETVE] pctve = .
Products 1 mass producton ' Laress
Seres
Line
Package
Other [
Price =00
0 =52
Eeprom =0 (Bytes) MCUs/MPUs List: 3 items Disp similar iten m
~— =
Flash = 256 (4Bytos)

STM32L431RCIx__ Active 0.0 UFBGAG4 256 kBytes 64kBytes 52 80MHz 0.0
STMA2L431RCTx__ Active 0., LQFP6S  256kBytes 64kBytes 52 B0MHz 0.0
STM32L431RCYx_ Actve WLCSP64 256 kBytes G4 kBytes 52 80MHz 0.0

Ram = 64 (kBytes) STMI2L431RC
-~

Wasiss

Advanced Graphic v

(A=A R
. GRS F AN R P (HSE) , 75 2E4E System Core HC & RCC;
. L SRAE BN N BRI Bh (HST) , X —35 ] LABS I
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X HL P AAL AP
[ STM32CubeMX Untitled™: STM32L431RCTx - ] X

TIEERCC
sz @ oy < LGy

CubelX
GENERATE CODE

Window Help

[ Master Clock Outpot
[ LSCO Clock Output
[ SAI Extem CLock
[ CRS SYNC Source LSE

Analog >
STM32L431RCTX

(Configure the below parameters Lot

Timers >
@ ® Fu

afSearch (Ge)_] ol a b a[]

Connectivity >  SQuetam Daramatare L]
[T s [ e [ e | Packae | qured Porgherls

STM32L4 STM32Ldx1 STM32L43RChe UFBGAG4 None B

REHO
NREIRTF AR R ST-Link JF HEEM 7 — &L, JREEWT:

VCC 3.3 vee 33 VCC 33
B
ul Cl1
Y BCT4699 - Hl 100nF
2 s =
SW-SPDT GND
S
i comi -
N —
MO S
5 com2
NO2Z — INA PC_UART_TX <-> WAN_AT_UART_RX
AT=PC
9 PC_UART_RX <-> WAN_AT_UART_TX
NC3 i
_PC UART TX |
7. |- - —CECUART 1X_] PC_UART_TX <-> UARTI_RX
PC_UART_RX <-> UARTI_TX
NC4 = W
" AT-MCU | LPUARTI_TX <-> WAN_AT_UART_RX
No4 a - LPUARTI_RX <=> WAN_AT_UART_TX
10K

X PN TR B AT-MCU BizX, {4 PC 1y 115 USARTL 2 [H)3i&$%

R ORI AR TC & USART L

szt ® File Window Help
GubehX

inout & Configuration

Pinout & Configuration Clock Configuration Project Manager
Additional Software

& USART1 Mods and Corfiurston
Ansiog ! Evme [roynchronous ; =]

>
>

~ Pinout

= Hardware Flow Gontrol (R5232) Disable 3]
(3 Hardware Flow Control (RS485)
Comnectiity s
- Reset Confguration
12¢1 Constans | @ NVIC Seltings | @ DA Seitings | @ GPIO Seting
2c2
12c3
LPUART1 USART1_RX
QUADSPI -
il Baud Rate 115200 Bitsls USART1_TX
i Word Length 8Bits (including Party)
<0 e None
sPi3 Stop 1
v + Advanced Parameters
% Data-BirecTan Recenve and Transmt
Over Sampling 16 Samples
USART3 Disable
~ Advanced Features
Auto Baudrate Disable
Wuimedia > TXPin Active Level Inversion Disabla N
r c 5 B
RXPin Acte LevelIversion Disabe o ko4
1 S . " T Requred Peripharals
STMI2Le STM3ZLext ‘STMI2L431RCIx UFBGAGH None
osTMILL STM3ZLAXT STM32L431RCTX LaFPe4 None

P B BEA 12C
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HEEE/NRIRIT AR N B, 5 BEEPROM $ZAEMEAS 12C #2111 1, aniA:

M1

[ SPIT_SCK SPI_SCK GpIo4 |2 [ E53_GPIO4
SPIT_NSS SPI_NSS UART_RX {_UART3 RX

GND. NC UART_TX UART3 TX ]
ES3 GPIOI } GPIOI - GPIO3 {E53 GPIOS
ADCI_IN } ADC SPI_MOSI SPII_MOSE
DACI OUT2 DAC SPIMISO [—2 G SPII_MISO
ES3 GPIO2 p—————— GPIO2 GND L 2| ldh
ES3 GPIO3 GPIO3 vee 33 5 it |||vGND
T SCL 1IC_SCL GND | =l |
1IC_SDA VCe 5.0 el
E53_Interface

GND

PN RIFATCE 12C #:0 1:

Pinout & Configuration Clock Configuration Project Manager

Additional Software v Pinout

12C1 Mode and Configuration
(e -
o )

5
Analog Reset Configuration

§

Timers >
[Canfigure the below parameters
Connectivity ~
. afsemh et | © @ °
1  Timing canfiguration
(EE— 20 Spent Hode
12C Speed Frequency (KHz) 100
12¢3 Rise Time (ns) 0
Fall Time (ns) 0
LPUART1 Coefficient of Digital Filter 0
QUADSPI Analog Filter Enabled
SDMMC1 Tt
Sbit ~ Slave Features
SR Clock No Stretch Mods Disabled
o General Call Address Detection Disabled
Sy Primary Address Length selection 7-bit
e Dual Address Acknowledged Disabled
s Primary slave address 0

e BB b AR

STM32L4 Ff) s i EAE] 8OM, FiLARC# PLL, #¢Jmfdf HCLK = 80Mhz RIWJ:

~ .
sz @ File Window Hel N £ B ¢
CubelX P R d v/
- 01-blinkLED.io¢ - Clock Configuration GENERATE CODE

& Configuration Clock Configuration Project Manager ools

ck Issues

l:’rowmmhz

System Clock Mux

APE1 Prascaler

FCLK1
»
01z
X1 —
AHE Prescaler HOLIK (M)

=d
e :

wst [

usl svscuk My

HsE

O,
®

usiRC

input frequency k. i m PLLO

HSI ® 2

—

> Fo soumc1 itz
L[ = Jomema

FLLF
448 Mz

FLLSAIR

PLLSAITQ

[Fo 1261 MHz}

ERTEERE

94



STGMEQ';A? File Window Help
upe

Pinout & Configuration Clock Configuration

¢Project Settings
Project Name
[09-i2¢1-e2prom |

Project Location
[E-\BearP1CubePrj) e

Application Structure
|Basic ~ | [ Do not generate the main{)

Toolchain Folder Location
|E:‘\E|earF'\‘\1-CubePrJ‘\UQ—\Zm-eeprom\

..-l-'-'-'_.__
Toolchain / IDE
| [MDK-ARM V5 v

Linker Settings
Minimum Heap Size

Minimum Stack Size

Advanced

+Mecu and Firmware Package
Mcu Reference
[5TM32L431RCTx |

Firmware Package Name and Version
[sTM32Cube FW_L4 V1.14.0 |

Use Default Firmware Location

RIBAE B E
I BB A RS IR A ST

Pinout 8 Configuration Clock Configuration Project Manager

+STM32Cube Firmware Library Packag
@ Copy all used libraries into the project folder
O Copy only the necessary library files

Project B ey

O Add necessary library files as reference in the toolchain project configuration file

Generated fil

enerate peripheral initialization as a pair of /b fles per peripheral

[ Backup previoUsly GEneTated ies WREN T6-generaing

Keep User Code when re-generating

Delete previously generated files when not re-generated

(HAL Setting
[ Set all free pins as analog (to optimize the power consumption) ‘

[ Enable Full Assert

Advanced Settings

Template g

Select a template to generate customized code Settings ‘

AR
#iili GENERATE CODE HJIAJZE i MDK-V5 T.7%:

st @ File Window Help © oy x &7

CubeMX
Project Manager GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager

STM32Cube Fitmware Library Package
® Copy all used libraries to the project folder
Froject O Copy only the necessary by fes

O Add necessary livary fles as reference in th toolchain project configuration e
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3. fEMDK Hé4mE. 4. THEAPRB

F&EL 12C FIE4LARBG /) BUG

1] 2ec
61 7 HAL_T2C MspInit(I2C_HandleTypeDef* i2cHandle)
62
63
64 GPIO InitTypeDef GPIO InitStruct = {@};
65 (i2cHandle->Instance==I2C1)

66 /St

67
68
69
70
71 __HAL_RCC_GPIOB_CLK_ENABLE();
72 H
73
74
75 H
76 GPIO InitStruct.Pin = GPIO PIN 6|GPIO_PIN 7;

77 GPIO_InitStruct.Mode = SPI0_MODE_AF_OD;

78 GPIO _InitStruct.Pull = GPIO _PULLUP;

79 GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_VERY_HIGH;
bi{s] GPIO_InitStruct.Alternate = GPIO_AF4 12C1;

81 HAL GPIO Init(GPIOB, &GPIO InitStruct);

82
83

q __HAL_RCC_TI2C1_CLK_ENABLE();]

86
87
88 -
89

EHEM printf () KE

Z% ., HIEM printf BREE P OHEH 2 M7k,
Y%’5 EEPROM IRzhFERF

EEPROM HSXZN 4 S EIL 2, I ok — 1 bk

4. AT24C02 X&) 4% S

BiE 11C #4Hhk

FR4E AT24C02 f#] Datasheet W %1 AT24C02 75 2K bit, B 256B, 44K 32 7, ®H 8 NFT, 454 HUEF M
FOJE ] LA S0, Bk AT24C02 izl ly 0xA2, S Hihk >y 0xA3:

Figure 7. Device Address

1K/2K |_1|G|1|0|A21A||AD|FUW[

MSB 5B
s [oofr]ofa]a]rofam
sk [1[o[1]oTAJri]rolr
16k [ 1] o[ 1[0 [r2[Pi[rPolpm|

TR at24c02 i2¢ drv. h RS AT24C02 A% 58 Xs
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https://blog.csdn.net/BearPi/article/details/104310502

#define  AT24C02 ADDR WRITE OxAO#define AT24C02_ADDR READ  0xAl

SRIGTE at24c02_i2c_drv.c 5N i2¢c.h, FF HAL JRELTELE T1C HAE R %, 'S AT24C02 1) — LK )2
PREL, R

FEE MBS — N
H4E AT24C02 BIEHE T vl 51, AT24C02 5 — A3 s R T -

Figure 8. Byte Write

s w
T R =
A | T
R DEVICE T o
T ADDRESS E WORD ADDRESS DATA P
SDALINE II||*IIIIIII||IIIIIII||_|
M LRA wm LA A
S s/ c s s C [oF
B BW K B B K K
G 5 I R AT T
ez
* @brief AT24C02 (LB HBF G — 171740 17
* @param addr —— SHH#EHTHA (0-255)
* @param dat —— 1RCG AL T
* @retval LT —— HAL OK
%/

uint8 t At24c02 Write Byte(uintl6 t addr, uint8 t* dat) {

return HAL 12C Mem Write (¢hi2cl, AT24C02 ADDR WRITE, addr, I2C MEMADD SIZE 8BIT, dat,
1, OxFFFF);}

RN
FE4E AT24C02 HIEHE T el 41, AT24C02 35— g R T -

Figure 11. Random Read

s w s
1 i A pevice B s
R DEVICE T WORD R ADDRESS A o
iF ADDRESS E ADDRESS n o D P
— T — T
soA LN IR || LU |1
1 1 11 1 1 1 11 1 1 11 1 1 1 1.1
M LR AM LA M LA DATAn N
s s/Cs SC s s C o
] B BW KB BIK B K N
| [¢]
DUMMY WRITE %
95 R BT
/R
* @brief AT24C02 (LR A 13— 1N T 47
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* @param addr —— LRI (0-255)

* @param read _buf —— JEBCEEIREHE HIH b
* @retval JKT) —— HAL OK
*/

uint8 t At24c02 Read Byte(uintl6 t addr, uint8 t* read buf) |

return HAL T2C Mem Read (¢hi2cl, AT24C02 ADDR READ, addr, I2C_MEMADD SIZE_SBIT
read buf, 1, OxFFFF) ;}

MR F RS R
1 main. ¢ AR

int main(void) {

uint8 t write dat = Oxab;

uint8 t recv buf = 0;

HAL_Init();

SystemClock Config() ;

MX_GPIO Init();

MX 12C1 Init();

MX_USARTL UART Tnit():

if (HAL_OK == At24c02 Write Byte (10, &write_dat))

printf ("Write ok\n”) ;

else

printf ("Write fail\n”);
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HAL Delay (50) ; /G R ATEE— K2 18] 77 7 BT

if (HAL_OK == At24c02 Read Byte (10, &recv_buf))

printf ("Read ok, recv buf = 0x%02X\n”, recv_buf) ;

else

printf ("Read fail\n”);

while (1) ;

MRS R

B ===0E=n= — O x
(R &EEE WAV IR EEH)
L
e B+~ pIHE™ - &
an -’"-'-’_-_'_‘_-_‘-_-‘\
FRORE Urite ok
B O _'USB BT (@ v'< Read ok, recu_buf = BxA5
R 115200 =
#ig & -
tikafu '_None il
fE1t |1 -

Pl = iNone -

L E

(@ ASCIT () Hex
=k

L BTk

[ Eoratidl

HERE [ &
@) ASCIT () Hex
#EgEE [ 2ns

wangshiwel hd

COM3 OPENED, 115200, 8, NONE, 1, OFF | Rx: 34 Bytes Tx: O Bytes
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R EE TN FAT

AT24C02 JESES T4 I X 75 ZHE R, AR B BN FHRBOELMEAN, By AT24C02 7009 T 32 1L,
FUGE 8 AT, WRELL AT EA 8 NTA)E, SHEENRSE LIS EAE, UMW THE
— DU

Figure 9. Page Write

s w
T R $
A | T
R DEVICE T 0
T ADDRESS E WORD ADDRESS (n) DATA (n) DATA (n + 1) \ DATA (n +x) P
TrrrrrrT Trrrrrr Trrrrrir Trrrrr
| [+ | || V4 | []
L L L L \\......
M LR A A A A A
g 8e o] c c c
B BW K K K K K

(* = DON'T CARE bit for 1K)

Rk
* @brief AT24C02 (E B HEELE TG Z 7 115
* @param addr —— GHIFRIHAE (0-255)
* @param dat —— 1RCG AL T
* @retval WKL) —— HAL OK
*/

uint8 t At24c02 Write Amount Byte(uintl6 t addr, uint8 t* dat, uintl6 t size) {
uint8 t i = 0;

uintl6 t cnt = 0; SSGAET

S XTI BPIFHES, 2B %/

if(0 == addr % 8 )

Ve o LN v

Sx TGN FAH, RIS RAIBE %/

if(size <= 8)
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S ENGFFIIAF T, BHGA

return HAL 12C Mem Write (&hi2cl, AT24C02 ADDR WRITE, addr, T2C_MEMADD SIZE_SBIT,
dat, size, OxFFFF):

else

VS GARFFEAT — T, G BERIEHGA

for(i = 0;i < size/8; it+t)

HAL 12C Mem Write(&hi2cl, AT24C02 ADDR WRITE, addr, I2C MEMADD SIZE 8BIT,
&dat[cnt], 8, OxFFFF);

addr += 8;

cnt += 8;

S FERRHTF TGN

return HAL 12C Mem Write (&hi2cl, AT24C02 ADDR WRITE, addr, T2C_MEMADD SIZE_SBIT,
&dat[cnt], size — cnt, OxFFFF);

else

S ELGHI i B TG I */
S X TGARTFHE BRIFHEN, 2B %/

if(size <= (8 — addr%S))

/¥ EZR AT G #/
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return HAL 12C Mem Write(&hi2cl, AT24C02 ADDR WRITE, addr, I2C MEMADD SIZE SBIT,
dat, size, OxFFFF):

else

S ZGAE %/

SRR G T

cnt += 8 — addr%8;

HAL T12C Mem Write (¢hi2cl, AT24C02 ADDR WRITE, addr, 12C_MEMADD SIZE 8BIT, dat. cnt,
OXFFFF) ;

addr += cnt;

/UGG BT

for(i = 0;i < (size - cnt)/8; i++)

HAL T2C Mem Write (¢hi2cl, AT24C02_ADDR WRITE, addr, I2C_MEMADD SIZE_SBIT
&dat[cnt], 8, OxFFFF):

addr += 8;

cnt += 8;

AR TR F TS

return HAL 12C Mem Write (&hi2cl, AT24C02_ADDR WRITE, addr, T2C_MEMADD SIZE SBIT
&dat[cnt], size — cnt, OxFFFF);

RIS AT
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AT24C02 HELL 2 AT B IR, B ar, AR

Rk
% @brief AT24C02 (LRI HELE S 17 T4 17
* @param addr —— FEHHFNIHHE (0-255)
* @param dat —— JRELEEHFHE T
* @retval L) —— HAL OK
#/

uint8 t At24c02 Read Amount Byte(uintl6 t addr, uint8 t* recv buf, uintl6 t size) |

return HAL 12C Mem Read(&hi2cl, AT24C02 ADDR READ, addr, I12C MEMADD SIZE 8BIT
recv_buf, size, OxFFFF):}

TR EIEE R T L7

1E main. ¢ Flliat:

int main(void) {

uint8 t write dat[22] = [0}

uint8 t recv buf(22] = (0} ;

HAL Init();

SystemClock Config() :

MX GPIO Init();

MX_I2C1 Init();

MX_USARTI_UART Init();

for(i = 0;1 < 22; i++)

write datli| = 1i;

printf ("%02X 7, write datl[il);
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if((i+1) % 16 == 0)

printf ("\n”) ;

—

if (HAL OK == At24c02 Write Amount Byte(0, write dat, 22))

printf ("write ok\n”) ;

else

printf ("write fail\n”);

HAL Delay (50) ;

if (HAL_OK == HAL 12C Mem Read(&hi2cl, AT24C02 ADDR READ, 0, I2C MEMADD SIZE 8BIT,
recv_buf, 22, OxFFFF))

printf (“read ok\n”);

for(i = 0; i < 22; i++)

printf (“0x%02X ”, recv_buflil);

if ((i+1) % 8 == 0)

printf ("\n”) ;
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else

printf(“read fail\n”);

while (1) ;

ARG

@ ===0Ean= 2
THE HEE WAV IEM  #=EH

o B +=PpIHE™S ||

1,8
FROIRE 88 81 62 B3 B4 B5 B6_A7 P8 A9 OA OB BC 8D BE BOF
= 0w @, cv| 1 13 14 15“

Cread ok
EFE | 115200 T | 0x80 8x01 6x02 Bx03 0x04% Bx05 0:06 0x07
e .| | 826D Bx63 Bx75 BX6C Bx6F BR76 0265 Bx72
= Bx18 8x11 8x12 B8x13 Bx14 @x15
tilglu  Hone -
f21ka |1 il
ﬁ }@ Hone i)
EBlheE
(@ ASCIT () Hex
] BahifT
O Bk
[ &-hdiE
EERE
@) ASCIT () Hex

DEEE& |—|]'DDD EalLS wangshlwe{

COM3 OPENED, 115200, 8, NONE, 1, OFF  Rx: 196 Bytes Tx: O Bytes

W B Skl 0 o 5, FECI

if (HAL_OK == At24c02 Write Amount Byte (5, write dat, 22))

ARG
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B ===0EsnE ~ o x
24P REE WEV) IEM  EEH)

cRHE 4+ =PI L Q

iy
SORE A0 A1 92 03 B4 65 86 A7 B8 A9 OA OB OC @D BE OF
&= [ |usp &FiE. .. (cv |18 11 12 13 14 15 write ok

read ok

EHE 115200 *| | 0x00 Bx01 0xD2 0x03 Ox04 Ox00<AxO1 6x0z >
spigts 8 .| |8x88 8x81 B8x82 Bx83 Bx84 Bx65 8686 807

= 0x13 0x14 Bx15 BxB8E OxOF 0x10
kil | None >
Bk |1 o |
= EE Hone o
ElRE
(®) ASCIT (O Hex
] BEhRAT
L BrkiE
U] ®ridiE
EERE EiE
®) ASCIT () Hex
L=8si I—IIDDU :3- me wangsh‘iwe{ -

COM3 OPENED, 115200, 8, NONE, 1, OFF  Rx: 196 Bytes T O Bytes

ok, FRATCE oA E AR 11C B2 0LE BEPROM, ' — 14 i an o FH A2 1 1C 388 I BRSO
R AR AR AR (BHL750)

1Bk :
PEFLT, Wik 120 B:OEE AT24C02 EEPROM = #5446 .
AT 12C 3815 B AR R A B v2:
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STM32 By WLEAY 14— (R 12C EGASOLIRE MBS 53F (BH1750)
Hr H NS EOR:
FIF: BEARPR ST 0 B AR s A R R, B4l 120 45 11 S Ak s Bedls (0 75 72

FOR: REWSHCE STM32 MR 12C 5211, 2 527 BLEOCA B0 AR AR OB, IR FL A BN SERR iDL
S8R AR -

HOEEAE

B T2C $5 11 A TC BN PR 58016 5 B8 A% IRl O i 13

e s BRI RE 3R AR AR R e e A3, B ORI S R -
RN 3 ¥R

BEUTE:

FIR A IARE IR, B EDCR RSN, AR IREDEIAER N R E Y, DUk
A3 3 BT B AN 5 e 3 B

KSR IAC S T W] {5 A STM32CubeMX IE B STM32L431RCT6 A 12C M ise B IR 1S Y o o 4% IR 28 S
(BH1750) .

1. WETAE

RS
FFRAR
BT EMEZ NI R, X ERAER DI STMB2LA 1R (BearPi)

@ A O R ]

n
i
@
]
3
-
[
=
o

. BH1750 FHk
BH1750FV1 &ML RAT BLH D (110 ¥ 16 Ao % B AR GR B AL 2R, IR B m o HE T
DATRIMN RS Bl A IR R R 4E (11x — 655351x)
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FTIF STM32CubeMX, FTFF MCU &% 2% .

[ STM32CubeMX Untitled

a X

File Window Help a9 n [ > ] ’ ‘}ﬁ‘ ‘,’

Existing Projects New Project Manage software installations

Check for STM32CubeMX and embedd. .

CHECK FOR UPDATES

_ Install or remove embedded software p
INSTALL / REMOVE

Open Existing Projects
I need to :

Start My proje

Start My prc from STBoard

ACCESS TO BOARD SELECTOR

Bt re STM32MP] ¢
—_———— for Industrial and loT applications
Start My project from Cross S )

ACCESS TC CROSS SELECTOR

L&y

STMI2MP1

W IF s STM32L431RCT6

] New Projectfrom a MCU/MPU x

MCUMPU Selector | ©

MCUMPU Fitters

[E‘ B o Features. Block Diagram s tash: [ Buy [=# Start Project

Part Number Search v , + STMILA3IRC

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

UnitPrcefor 10k (US5):00 ;
core [RETVE] pctve = .
Products 1 mass producton ' Laress
Seres
Line
Package
Other [
Price =00
0 =52
Eeprom =0 (Bytes) MCUs/MPUs List: 3 items Disp similar iten m
~— =
Flash = 256 (4Bytos)

STM32L431RCIx__ Active 0.0 UFBGAG4 256 kBytes 64kBytes 52 80MHz 0.0
STMA2L431RCTx__ Active 0., LQFP6S  256kBytes 64kBytes 52 B0MHz 0.0
STM32L431RCYx_ Actve WLCSP64 256 kBytes G4 kBytes 52 80MHz 0.0

Ram = 64 (kBytes) STMI2L431RC
-~

Wasiss

Advanced Graphic v

(A=A R
. GRS F AN R P (HSE) , 75 2E4E System Core HC & RCC;
. L SRAE BN N BRI Bh (HST) , X —35 ] LABS I
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X HL P AAL AP
[ STM32CubeMX Untitled™: STM32L431RCTx - ] X

TIEERCC
sz @ oy < LGy

CubelX
GENERATE CODE

Window Help

[ Master Clock Outpot
[ LSCO Clock Output
[ SAI Extem CLock
[ CRS SYNC Source LSE

Analog >
STM32L431RCTX

(Configure the below parameters Lot

Timers >
@ ® Fu

afSearch (Ge)_] ol a b a[]

Connectivity >  SQuetam Daramatare L]
[T s [ e [ e | Packae | qured Porgherls

STM32L4 STM32Ldx1 STM32L43RChe UFBGAG4 None B

REHO
NREIRTF AR R ST-Link JF HEEM 7 — &L, JREEWT:

VCC 3.3 vee 33 VCC 33
B
ul Cl1
Y BCT4699 - Hl 100nF
2 s =
SW-SPDT GND
S
i comi -
N —
MO S
5 com2
NO2Z — INA PC_UART_TX <-> WAN_AT_UART_RX
AT=PC
9 PC_UART_RX <-> WAN_AT_UART_TX
NC3 i
_PC UART TX |
7. |- - —CECUART 1X_] PC_UART_TX <-> UARTI_RX
PC_UART_RX <-> UARTI_TX
NC4 = W
" AT-MCU | LPUARTI_TX <-> WAN_AT_UART_RX
No4 a - LPUARTI_RX <=> WAN_AT_UART_TX
10K

X PN TR B AT-MCU BizX, {4 PC 1y 115 USARTL 2 [H)3i&$%

R ORI AR TC & USART L

szt ® File Window Help
GubehX

inout & Configuration

Pinout & Configuration Clock Configuration Project Manager
Additional Software

& USART1 Mods and Corfiurston
Ansiog ! Evme [roynchronous ; =]

>
>

~ Pinout

= Hardware Flow Gontrol (R5232) Disable 3]
(3 Hardware Flow Control (RS485)
Comnectiity s
- Reset Confguration
12¢1 Constans | @ NVIC Seltings | @ DA Seitings | @ GPIO Seting
2c2
12c3
LPUART1 USART1_RX
QUADSPI -
il Baud Rate 115200 Bitsls USART1_TX
i Word Length 8Bits (including Party)
<0 e None
sPi3 Stop 1
v + Advanced Parameters
% Data-BirecTan Recenve and Transmt
Over Sampling 16 Samples
USART3 Disable
~ Advanced Features
Auto Baudrate Disable
Wuimedia > TXPin Active Level Inversion Disabla N
r c 5 B
RXPin Acte LevelIversion Disabe o ko4
1 S . " T Requred Peripharals
STMI2Le STM3ZLext ‘STMI2L431RCIx UFBGAGH None
osTMILL STM3ZLAXT STM32L431RCTX LaFPe4 None

Ao B 12C
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HEEE/NRIRIT AR N B, 5 BEEPROM $ZAEMEAS 12C #2111 1, aniA:

M1

[ SPIT_SCK SPI_SCK GpIo4 |2 [ E53_GPIO4
SPIT_NSS SPI_NSS UART_RX {_UART3 RX

GND. NC UART_TX UART3 TX ]
ES3 GPIOI } GPIOI - GPIO3 {E53 GPIOS
ADCI_IN } ADC SPI_MOSI SPII_MOSE
DACI OUT2 DAC SPIMISO [—2 G SPII_MISO
ES3 GPIO2 p—————— GPIO2 GND L 2| ldh
ES3 GPIO3 GPIO3 vee 33 5 it |||vGND
T SCL 1IC_SCL GND | =l |
1IC_SDA VCe 5.0 el
E53_Interface

GND

PN RIFATCE 12C #:0 1:

Pinout & Configuration Clock Configuration Project Manager

Additional Software v Pinout

12C1 Mode and Configuration
(e -
o )

5
Analog Reset Configuration

§

Timers >
[Canfigure the below parameters
Connectivity ~
. afsemh et | © @ °
1  Timing canfiguration
(EE— 20 Spent Hode
12C Speed Frequency (KHz) 100
12¢3 Rise Time (ns) 0
Fall Time (ns) 0
LPUART1 Coefficient of Digital Filter 0
QUADSPI Analog Filter Enabled
SDMMC1 Tt
Sbit ~ Slave Features
SR Clock No Stretch Mods Disabled
o General Call Address Detection Disabled
Sy Primary Address Length selection 7-bit
e Dual Address Acknowledged Disabled
s Primary slave address 0

e BB b AR

STM32L4 Ff) s i EAE] 8OM, FiLARC# PLL, #¢Jmfdf HCLK = 80Mhz RIWJ:

~ .
sz @ File Window Hel N £ B ¢
CubelX P R d v/
- 01-blinkLED.io¢ - Clock Configuration GENERATE CODE

& Configuration Clock Configuration Project Manager ools

ck Issues

l:’rowmmhz

System Clock Mux

APE1 Prascaler

FCLK1
»
01z
X1 —
AHE Prescaler HOLIK (M)

=d
e :

wst [

usl svscuk My

HsE

O,
®

usiRC

input frequency k. i m PLLO

HSI ® 2

—

> Fo soumc1 itz
L[ = Jomema

FLLF
448 Mz

FLLSAIR

PLLSAITQ

[Fo 1261 MHz}

ERTEERE
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smz @ File Window Help

CubeMX

Pinout & Configuration Clock Configuration

Project Settings

[10-bh1750-i2c s |
!-u-._._____-_.__'__,_,-l"

Project Location
[E-\BearPit1-CubePri\ \

Application Structure

|Basic ~ | [ Do not generate the main()

Toolchain Folder Location
|E:\BearF'|\1 -CubePrj\10-bh1750-12c\

| Tooleksm0E
IMDK-ARM V5

Code Generator

Linker Settings

Minimum Heap Size 0200
Minimum Stack Size 0400

Mcu and Firmware Package
Mcu Reference
[5TM32L431RCTx |

Firmware Package Mame and Version
[STM32Cube FW_L4 V1.14.0 |

Use Default Firmware Location

RIBAE B E
I BB A RS WA A ST

Pinout 8 Configuration Clock Configuration Project Manager

+STM32Cube Firmware Library Packag
@ Copy all used libraries into the project folder
O Copy only the necessary library files

Project B ey

O Add necessary library files as reference in the toolchain project configuration file

Generated fil

Generate peripheral initialization as a pair of*.c/.h' files per peripheral

[ Backup previoUsly GEneTated ies WREN T6-generaing

Keep User Code when re-generating

Delete previously generated files when not re-generated

(HAL Setting
[ Set all free pins as analog (to optimize the power consumption) ‘

[ Enable Full Assert

Advanced Settings

Template g

Select a template to generate customized code Settings ‘

AR
#iili GENERATE CODE HJIA[ZE i MDK-V5 T.7%:

oy x &7

GENERATE CODE

sTH3Z File Window Help
CubeMX.

Pinout & Configuration Clock Configuration Project Manager

STM32Cube Fitmware Library Package
® Copy all used libraries to the projectfoder
Froject O Copy only the necessary by fes

O Add necessary livaryfles as reference in the toolchain project configuration e

3. TEMK ¥4E. 4. FTHRAPRDG
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B 12C FIEEAL S 9/ BUG
[S58 vo0i HAL I2C MspInit(I2C HandleTypeDef* i2cHandle)

64 GPIO InitTypeDef GPIO InitStruct = {0};
65 (i2cHandle->Instance==I2C1)

71 __HAL_RCC_GPIOB_CLK_ENABLE();
72 H

=~
{0z]
T

76 GPIO_InitStruct.Pin = GPIO_PIN_6|GPIO_PIN_7;

77 GPIO_InitStruct.Mode = GPIO_MODE_AF_OD;

78 GPIO_InitStruct.Pull = GPIO_PULLUP;

79 GPIO_InitStruct.Speed = GPIOQ SPEED_FREQ VERY HIGH;
80 GPIO InitStruct.Alternate = GPIO _AF4 I2C1;

81 HAL_GPIO_Init(GPIOB, &GPIO_InitStruct);

q __HAL_RCC_T2C1_CLK_ENABLE();]

EEM printf () B

Z% ., HIEW printf BREEF D2 M7k,

4. %3S BH1750 IXZhFEE

2 bh1750FVT P SCEERE T pdf AT AR,
2252 X BH1750 24 Hhht

BH1750 (1284 skt ADDR 35 11 {14 S {06 FE S w2

MEHHEE 2 2, H ADDR &g O #5E.
ADDR= “H” (ADDR = 0.7VCC) — “1011100”
ADDR= “L” (ADDR = 0.3VCC) — “0100011”

FAEME, 78 bhl1750 i2c drv.h kS0 AT BLE a0 T

#define  BH1750 ADDR WRITE  0x46 //01000110#define  BH1750 ADDR READ
/01000111
2 BH1750 TR,

SEHIARFMAE  bhl750 i2¢ drv.h Sk REAT a0 T MEE X
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typedef enum{

POWER_OFF_CMD = 0x00, /B RS

POWER_ON_CMD = 0x01, S TR

RESET REGISTER = 0x07, S E BT A (RIS PR )
CONT_H_MODE = 0x10, /SIELE H AP 1 11x 7 HF

R &, JE R 5] 120ms

CONT H MODE2 = 0x11, JSIELE H A RFER 2. 7 0. 51x HHEEE T H4H
M, MRS 120ms

CONT_L_MODE - 0x13, SVEEE L BRI A 411
RGN E, I E R ] 16ms

ONCE_H_MODE = 0x20, SRR 7 11x PR
FHLE I, R ] 120ms, )G 5% 8 7 i =

ONCE_H MODE2 = 0x21, SRR 2. 7 0. 51x 0 EE TG
M, AT ] 120ms, T H 3018 & 9 B Bt

ONCE_L_MODE = 0x23 SR MR 7 411x 775
F I, JER 16ms, JE 5 E 5088 #4200 BH1750_MODE;

RikAr & FiRE SR
R k495 bh1750 i2¢ drv. ¢ REHCAF, SHHIE T M A X s

SLepl2. —PARSFFRHA(ADDR = "H )
L RGE “1UIEA BERER e

ST 1011100 0 | Ack 00100011 Ack | SP

2. SREERERS S FHREANWE (B 24ns)
3. BENEER.

ST 1011100 1 | Ack High Byte [ 15:8] Ack

LowByte [7:0] Ack | SP

LEAEAF T “00000001” FMEF “00010000” HHEFETE.

(2%42") M.2=227[Ix]

FE—iES, WEERREAFHRANEES, MRTEFHEE, & EH AN R
4.

AIHREF R HAL FER) TIC AIAGASCE, BT A& in R kst

#include “bh1750 i2c drv.h”#include ”i2c.h”

WRYE LB, Ak a2 i e B .

&k
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* @brief [ BHI750 Ki%—#K754

* @param cmd —— BHI750 L{FHEZ(75<$ (7 BHI750 MODE 1725 & X )
* @retval JRIK 7] HAL OK

#/
uint8 t  BHI750 Send Cmd (BH1750 MODE cmd) |

return HAL 12C Master Transmit (&hi2cl, BH1750 ADDR WRITE, (uint8 t*)&cmd, 1,
0xFFFF) ; }

PRSO H B E HHE R n
/R

* @brief M BHIT50 FENT— Kt Hi4cH7

* @param dat —— [FIFHEIEAEENTHIN (P15 11 502D

* @retval Ty —— K [E HAL OK

*/
uint8_t BH1750 Read Dat (uint8_t* dat) |

return HAL 12C Master Receive(&hi2cl, BH1750_ADDR_READ, dat, 2, OxFFFF);}

B R
AR T2 B A, 954 A BHLT50 352 PR AN 15 50808 e 490 DAy x5 P 11 R -

/R
* @brief i BH1750 B9 1~7 1147 AL FE T (H (0-65535)
* @param dat —— fEREICIEHEIEHIMBE (N7 404D
* @retval ) —— B [EIEHTH/ZEH
*/
uint16_t BHI1750 Dat To Lux (uint8_t# dat) {
uintl6 t lux = 0;
lux = dat[0];

lux <<= 8;
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lux += dat[1];

lux = (int) (lux / 1.2);

return lux;}

5. WRIRZHFER
£E main. ¢ PR BB FE PP A 75 1E

int main(void) {

uint8 t dat[2] = {0} ; J/dat [0] 2 EFH, dat[1]E2IEFF

HAL Tnit();

SystemClock Config() ;

MX_GPIO Init();

MX_12C1 Init();

MX_USART1 UART Tnit();

while (1)

if (HAL_OK == BH1750 Send Cmd (ONCE_H_MODE))

//printf (“send ok\n”);

else

//printf(“send fail\n”);
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HAL Delay (200) ;

if (HAL_OK == BH1750 Read Dat (dat))

//printf (Crecv ok\n”);

printf (“current: %5d lux\n”, BH1750 Dat To Lux(dat));

else

//printf (Crecv fail”);

HAL_Delay (1000) :

H

Gk T EGEAT, KSR
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B ==s0EanE e O s
P #EE #EN IEm =EEH)

o RHE = pIIE

B
FRMRE current: 182 lux
B O |use TR - current: 8 lux
current: 8 lux
EFE | 115200 | |current: 8 lux
i, current: 314 lux
=[5 -
AR current: 39608 lux
F8{i |Hone - current: 1364 lux
. current: 1588 lux
ELfu |1 = current: 1434 lux
7 42 | Hone = current: 12215 lux

current: 28120 lux
current: 15495 Jux

I

BRE current: 54612 lux

® ASCIT () Hex current: 507 lux

BEhiafT

[ &rkiE

[ &7adiE

EEEE 1A

(® AsCIT () Hex

D EEEE MI i3 wangshiwei ¥
CORA2 ADENEN 115200 & NONE 1 NFF | Ry AR Rutac T N Fartac

2, WAICE S A 110 8 O bR R RS 5% (BH1750) , ' — 1R ki afar £
FHBEAL: TTC 422 1 e HUR N P AR B2 5 s IR A FH 4K 44 CRC 856 (SHT30)

1Bk :
B, B 12C 4 O3 BH1750 S B0 08 BEAL ES U BE, JFb3 BoR.,
3 AT IR 0 B SR P RUER AN N 37 5
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STM32 By LAY 15— 12C SHURR AL BA S (SHT30)

e HM S ER.

H: SRR R AR B B O E, BRI R 0 B R BRI A B 7R

SR BEMPRACE STM32 [UfEfF 12C #2111, w5 FE /7 BEEL SHT30 i i JZ AL Jas s, IR T i AL B
FFEE AR

M 120 9 A C B AN SHT30 Y5 I 3 A5 s (0 A0 15

HMepl: FRARI IR EBAE A IE TV, i R I 45 SR v A

TR 3 YR

BBITER:

FIR A RAR RN, W IR AR AR N, kS A B AR BIPAEE AE H R AR AR ST
BN, BRI AL, HRIAMRE R

R TEA R0 T a8 STM32CubeMX F & STM32L431RCT6 [IA# 4 12C M4, 52HL SHT30 i A% ik 2

REACEPIS IV IRY u

1. WETAE

RS
FFRAR
BT EMESZ NI R, X ERAER IR STMB2LA 1R (BearPi)

i)
i
a
-
=
L
L=
=
=]

. SHT30 IR )& A4 1R a%
SHT30 i ¥ BE AL A2 — A 8 AR UER . BAT IO A A IR EEAME B S B 28, A 2.4V-5.5V
UL SCRE, B TIC 45 TR, femidenl ik IM I HA WA alikhhl, Rtz b, &id
HA 8 AN I DEN /s, A
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-

Ul
EcShe 1 I vss 2 I||-GND
GND-HI—z ADDR R 7
Jesald . 3 | ALERT g sRESET |2 -
41 scL &  vop 5
l J—Cl
{ T
SHT30 =
= GND
GND
R
. TR Keil — MDK R85 i 0 RIS, DAEGm A0 T B4 Al A ;
Keil MDK &R I BT A 22 3 AR AT DL “/NEBIRTFEAL X TS A0S, fERBHTE
— AR IR A
2. A MDK T8
b Y willes
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FTIF STM32CubeMX, FTFF MCU &% 2% .

[ STM32CubeMX Untitled

a X
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Existing Projects New Project Manage software installations

Check for STM32CubeMX and embedd. .

CHECK FOR UPDATES

_ Install or remove embedded software p
INSTALL / REMOVE

Open Existing Projects
I need to :

Start My proje

Start My prc from STBoard

ACCESS TO BOARD SELECTOR

Bt re STM32MP] ¢
—_———— for Industrial and loT applications
Start My project from Cross S )

ACCESS TC CROSS SELECTOR

L&y

STMI2MP1

W IF s STM32L431RCT6

] New Projectfrom a MCU/MPU x

MCUMPU Selector | ©

MCUMPU Fitters

[E‘ B o Features. Block Diagram s tash: [ Buy [=# Start Project

Part Number Search v , + STMILA3IRC

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

UnitPrcefor 10k (US5):00 ;
core [RETVE] pctve = .
Products 1 mass producton ' Laress
Seres
Line
Package
Other [
Price =00
0 =52
Eeprom =0 (Bytes) MCUs/MPUs List: 3 items Disp similar iten m
~— =
Flash = 256 (4Bytos)

STM32L431RCIx__ Active 0.0 UFBGAG4 256 kBytes 64kBytes 52 80MHz 0.0
STMA2L431RCTx__ Active 0., LQFP6S  256kBytes 64kBytes 52 B0MHz 0.0
STM32L431RCYx_ Actve WLCSP64 256 kBytes G4 kBytes 52 80MHz 0.0

Ram = 64 (kBytes) STMI2L431RC
-~

Wasiss

Advanced Graphic v

(A=A R
. GRS F AN R P (HSE) , 75 2E4E System Core HC & RCC;
. L SRAE BN N BRI Bh (HST) , X —35 ] LABS I
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X HL P AAL AP
[ STM32CubeMX Untitled™: STM32L431RCTx - ] X

TIEERCC
sz @ oy < LGy

CubelX
GENERATE CODE

Window Help

[ Master Clock Outpot
[ LSCO Clock Output
[ SAI Extem CLock
[ CRS SYNC Source LSE

Analog >
STM32L431RCTX

(Configure the below parameters Lot

Timers >
@ ® Fu

afSearch (Ge)_] ol a b a[]

Connectivity >  SQuetam Daramatare L]
[T s [ e [ e | Packae | qured Porgherls

STM32L4 STM32Ldx1 STM32L43RChe UFBGAG4 None B

REHO
NREIRTF AR R ST-Link JF HEEM 7 — &L, JREEWT:

VCC 3.3 vee 33 VCC 33
B
ul Cl1
Y BCT4699 - Hl 100nF
2 s =
SW-SPDT GND
S
i comi -
N —
MO S
5 com2
NO2Z — INA PC_UART_TX <-> WAN_AT_UART_RX
AT=PC
9 PC_UART_RX <-> WAN_AT_UART_TX
NC3 i
_PC UART TX |
7. |- - —CECUART 1X_] PC_UART_TX <-> UARTI_RX
PC_UART_RX <-> UARTI_TX
NC4 = W
" AT-MCU | LPUARTI_TX <-> WAN_AT_UART_RX
No4 a - LPUARTI_RX <=> WAN_AT_UART_TX
10K

X PN TR B AT-MCU BizX, {4 PC 1y 115 USARTL 2 [H)3i&$%

R ORI AR TC & USART L

szt ® File Window Help
GubehX

inout & Configuration

Pinout & Configuration Clock Configuration Project Manager
Additional Software

& USART1 Mods and Corfiurston
Ansiog ! Evme [roynchronous ; =]

>
>

~ Pinout

= Hardware Flow Gontrol (R5232) Disable 3]
(3 Hardware Flow Control (RS485)
Comnectiity s
- Reset Confguration
12¢1 Constans | @ NVIC Seltings | @ DA Seitings | @ GPIO Seting
2c2
12c3
LPUART1 USART1_RX
QUADSPI -
soumCt Baud Rate 115200 Bitsls USARTI_TX
iy Word Length 8Bits (including Party)
<0 e None
sPi3 Stop 1
v + Advanced Parameters
% Data-BirecTan Recenve and Transmt
Over Sampling 16 Samples
USART3 Disable
~ Advanced Features
Auto Baudrate Disable
Wuimedia > TXPin Active Level Inversion Disabla N
r c 5 B
RXPin Acte LevelIversion Disabe o ko4
Ssies L Ve ] Packege Requred Peripharals
STMI2Le STM3ZLext ‘STMI2L431RCIx UFBGAGH None
osTMILL STM3ZLAXT STM32L431RCTX LaFPe4 None
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G /DMEIR E53 42 A S H A«

M1
[ SPIT_SCK SPI_SCK GpIo4 |2 [ E53_GPIO4
SPIT_NSS SPI_NSS UART_RX {_UART3 RX
GND. NC UART_TX UART3 TX ]
ES3 GPIOI } GPIOI - GPIO3 {E53 GPIOS
ADCI_IN } ADC SPI_MOSI SPII_MOSE
DACI OUT2 DAC SPIMISO [—2 G SPII_MISO
ES3 GPIO2 p—————— GPIO2 GND L 2| ldh
ES3 GPIO3 GPIO3 vee 33 5 it |||vGND
T SCL 1IC_SCL GND | =l
1IC_SDA VCe 5.0 el
E53_Interface

GND

TN RITIRBCE 12C %11 1:

Pinout & Configuration Clock Configuration Project Manager
Additional Software v Pinout
Q| v & 12G1 Mode and Configuration :

TSC Ceclee. > 4

5
Analog Reset Configuration

Timers >
[Canfigure the below parameters
Connectivity ~
. afsemh et | © @ °
1  Timing canfiguration
(EE— 20 Spent Hode
12C Speed Frequency (KHz) 100
12¢3 Rise Time (ns) 0
Fall Time (ns) 0
LPUART1 Coefficient of Digital Filter 0
QUADSPI Analog Filter
SDMMC1 Tt
Sbit ~ Slave Features
SR Clock No Stretch Mods Disabled
o General Call Address Detection Disabled
Sy Primary Address Length selection 7-bit
e Dual Address Acknowledged Disabled
s Primary slave address 0

e BB b AR

STM32L4 s = EA0E) 80M, JiTLARC & PLL, #¢/mfdi HCLK = 8O0Mhz RIW[ .

~ .
sz @ File Window Hel N £ B ¢
CubelX P R d v/
01-blinkLED.io¢ - Clock Configuration GENERATE CODE

& Configuration Clock Configuration Project Manager ools

Issues

L——‘ i1 v
»  Enal I
st Clok Hix T~ FE
LT
Xt —
) Foue
0\ [ @ | A%
P Soweatier — —
s ®
P
" X20 ~ 2
input frequency 18 Mg i " PLLG ) S
HSI ® 2

FLLF

> Fo soumc1 itz
L[ = Jomema

448 Mz

FLLSAIR

PLLSAITQ

[Fo 1261 MHz}

ERTEERE

123



Pinout & Configuration Clock Configuration

+Project Settings

BreteetHame——w- 0
[igi2cish30 D |
[ —

Project Location
|E:\ElearP\\1—CubePrj\ | Braw:

I}
o

Application Structure
|Elaswc ~ | [ Do not generate the main(}

Toolchain Folder Location
|E:\ElearP\\1 -CubePr\16-12c1-sht301

ator

—FemtetTai T TOE
[MDK-ARM V5

—

RIBAE B E
I BB A RS WA A ST

Pinout 8 Configuration Clock Configuration

Project Manager

+STM32Cube Firmware Library Packag
@ Copy all used libraries into the project folder
O Copy only the necessary library files

Project
O Add necessary library files as reference in the toolchain project configuration file

Generated fil

enerate peripheral initialization as a pair of /b fles per peripheral

[ Backup previoUsly GEneTated ies WREN T6-generaing

Keep User Code when re-generating

Delete previously generated files when not re-generated

(HAL Setting
[ Set all free pins as analog (to optimize the power consumption) ‘

[ Enable Full Assert

Advanced Settings

Template g

Select a template to generate customized code Settings ‘

A AR

A7 GENERATE CODE EP W] A= 5% MDK-V5 T f%:
oy x G;

GENERATE CODE

s @ Window Help
CubeMX
H

Project Manager

Pinout & Configuration Clock Configuration

STM32Cube Firmware Li
® Copy allused fvaris into the project foder

O Copy anly the necessary brary fes
O Add necessary libray files as reference in the tolchain project configuration fie

3. £MDK FmE. . TRAPRDE

EHEM printf () KE
Sk, HE N printf AR D6 H A2 RO

1B 12C FIEE ARG K1/ BUG
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61 fd HAL_I2C MspInit(I2C HandleTypeDef* i2cHandle)

64 GPIO InitTypeDef GPIO InitStruct
65 (i2cHandle->Instance==I2C1)

71 _ HAL RCC_GPIOB CLK_ENABLE();
720

76 GPIO_InitStruct.Pin = GPIO_PIN_6|GPIO_PIN_7;

77 GPIO_InitStruct.Mode = GPIO_MODE_AF_OD;

78 GPIO_InitStruct.Pull = GPIO_PULLUP;

79 GPIO_InitStruct.Speed = GPIOQ SPEED_FREQ VERY HIGH;
80 GPIO InitStruct.Alternate = GPIO _AF4 I2C1;

81 HAL_GPIO_Init(GPIOB, &GPIO_InitStruct);

q __HAL_RCC_T2C1_CLK_ENABLE();]

4. %3S SHT30 IRFNFERH

2 SHT30 Kl T} pdf #EATYmFE .
258 X SHT30 5244 Hhl-

SekgmE sht30 i2c drv. h k30, SHT30 () 28 4F bkt ADDR 3 11 A6 1% FE P g

|2C Address in Hex. »
SHT3x-DIS representation Condition
ADDR (pin 2)
|2C address A 0x44 (default) onactEd 1o VS
ADDR (pin 2)
|2C address B 0x45 connected to VDD

TREEE Tt 7 8 Ak, HOAC 7 AR, 258 R, W BLE AR

/% ADDR Pin Conect to VSS */

#tdefine  SHT30_ADDR WRITE 0x44<<1 //10001000%define SHT30_ADDR_READ

28 SHT30 #3138
SERARTF M, 7F sht30 i2¢ drv. h SO S #ess e X

typedef enum
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/x BER LS #/

SOFT_RESET _CMD = 0x30A2,

JS*

AL

i #155C: Repeatability CS CMD

CS: Clock stretching

#/

HIGH_ENABLED_CMD = 0x2C06,

MEDIUM_ENABLED CMD = 0x2COD,

LOW_ENABLED CMD 0x2C10,

HIGH DISABLED_CMD 0x2400,
MEDIUM_DISABLED CMD = 0x240B,

LOW_DISABLED_CMD = 0x2416,

JS*

SR B

i #1%55C: Repeatability MPS CMD

MPS: measurement per second

#/

HIGH 0_5 CMD = 0x2032,

MEDTUM_0_5 CMD = 0x2024,

LOW_0_5 CMD 0x202F,

HIGH 1_CMD 0x2130,

MEDIUM_1_CMD = 0x2126,
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LOW_1_CMD = 0x212D,

HIGH 2 _CMD = 0x2236,

MEDIUM_2_CMD = 0x2220,

LOW 2 CMD = 0x222B,

HIGH 4 CMD = 0x2334,

MEDIUM 4 CMD = 0x2322,

LOW_4 CMD = 0x2329,

HIGH 10_CMD = 0x2737,

MEDIUM 10 _CMD = 0x2721,

LOW_10_CMD = 0x272A,

/% SR AR B S %/

READOUT_FOR_PERTIODIC MODE = 0xE000, ! SHT30_CMD;

Kk RH

/R

% @brief [ SHT30 K% —#754 (16bit)

* @param cmd —— SHT30 #54 (7F SHT30 MODE 14252 X )

* @retval JE1)K [A] HAL OK

#/static uint8 t SHT30 Send Cmd (SHT30_CMD cmd) {

uint8 t cmd buffer[2];

cmd buffer(0] = cmd >> 8:

cmd_buffer|1] = cmd;

return HAL 12C Master Transmit (&hi2cl, SHT30 ADDR WRITE, (uint8_ t* cmd buffer, 2, OxFFFF) ;]

BALRH

Lz

* @briet K1/ SHT30
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* @param none
* @retval none
#/0id SHT30 reset (void)
SHT30 Send Cmd (SOFT RESET CMD) ;

HAL Delay (20) ;|

SHT30 TARREAIsaL R EL AR BAE D

*

@brief FJ4G1E SHT30

* @param none

*

@retval IR 7] HAL OK

*

@note JFHGIE FEC

uint8_t SHT30 Init(void) {

return SHT30 Send Cmd (MEDIUM 2 CMD) ;)

M SHTY30 S — K Edf (AIMERAT)
M\ SHT30 Hodhs T b LA 28 F 0 A QR S — e O e,

Command Hex code
Fetch Data 0x E0 00

1 2 3 4 5 6B 7T & 9 10 1 12 13 14 15 16 17 1819 20 290 22 23 24 256 26 27
T T T T T T T T T T T T T ! T T T T T T T z
s| 12C Address w/é Command MSE B8] ‘Command LSB uJ*
1 1 1 1 1 1 1 1 1 1 1 1 1 { 1 1 1 1 1 1 1 {

—[2C write header—l ————16-bit command
1 2 3 456 7 8 9

T T T T T T
*s 12C Address R

1 1 1 1 1 L
—I2C read header —

10 11 12 13 14 15 16 17 1B 1% A0 2 22 23 M 25 X 2T 26 29 M M 32 33 oM ¥ M
T

=) Temperature MSB (5] Temperature [SB |5~ CRC  [oP=)>

ACK

16-bit Temperature Value Checksum

AT 38 39 40 41 42 43 44 45 46 47 4B 49 50 51 52 53 54 BS 5 57 58 5O 60 &1 B2 B2

T T |. .l T T T x T T T e E T T T x T T T T T T T b
e=| Humidiy MsB” |5 "Humiaiy1sB |5 T cRe T[S
1 1 L L 1 1 { 1 1 1 1 1 1 1 L L 1 1 L =

16-bit Hurnidity Value Checksum

IRIE LI P ol DUR ), e B AR AR I A&, SRR 6 N IR, MERT T
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/R

* @brief M SHT30 K — k¥ HF

# @param dat —— JFREELIRECHEHIMAE (6 1~FF 54D
* @retval JE1) —— 8[6] HAL OK
*/

uint8 t SHT30 Read Dat (uint8 t* dat) {

SHT30 Send Cmd (READOUT_FOR_PERTIODIC_MODE) ;

return HAL T2C Master Receive(&hi2cl, SHT30_ADDR_READ, dat, 6, OxFFFF);}

MEEEE P R TR A EE
TEHHE F M AT %0, SHT30 43 A TE IR s FIe B 40 2 J5 % T 8-CRC ARG NS, A bR T BudE vl St

CRC-8 KRIGFEFF AN T -

#define CRC8 POLYNOMIAL 0x31

uint8 t CheckCrc8(uint8 t# const message, uint8 t initial value) |

uint8 t remainder; SR

uint8 t i =0, j=0;, VEHLE

/* FHg It */

remainder = initial value;

for(j = 0; j < 2;j++)

remainder = message|j!;

/* MR ELIFAG IR T %/
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for (i =0; i <8; it++)

if (remainder & 0x80)

remainder = (remainder << 1) CRC8 POLYNOMIAL:

else

remainder = (remainder << 1);

/# IR [T CRC 5 %/
return remainder;

TSR AR A ) A A RS F M b g th, sl

Relative humidity conversion formula (result in %RH):

RH :‘1’0{.}1-8i

2% -1
Temperature conversion formula (result in °C & °F):
Sr

215

T[Cl=—45+175-

S,

16 _ 4

T[°F]=-49+315.

T ORGSR £l 1) bR
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/R

* @brief #f SHI30 BHHT 6 17 FrEHEHTT CRC 152, I H B /2 (E FIAE/Z 1

* @param dat —— FEREERNCEIEHIHAE (6 171804

* Qretval BHHLL) —— BFE 0

* A —— &l 1, FFid Bk E AR 0
%

uint8 t SHT30 Dat To Float(uint8 t#* const dat, float* temperature, float* humidity) {

uintl6 t recv_temperature = 0;

uintl6 t recv humidity = 0;

/G i SR TR R B AR B IR %/

if (CheckCrc8(dat, OxFF) != dat[2] || CheckCrc8 (&dat[3], OxFF) != dat[5])

return 1;

Sk TR R ¥

recv temperature = ((uintl6 t)dat[0]<<8) dat[1];

#temperature = 45 + 175%((float)recv_temperature/65535) ;

Sk PRI SERIE ¥/

recv humidity = ((uintl6 t)dat[31<<8) |dat[4];

shumidity = 100 * ((float)recv_humidity / 65535) ;

return 0;}

5. WA SHT30 IXEHFEFE
7E main PR AP ITZIRBN AT, 7 main. ¢ FEsInan SRS
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#include <stdio.h>#include ”“sht30 i2c drv.h”

int main(void) {

/# USER CODE BEGIN 1 */

uint8 t recv_dat[6] = [0}

float temperature = 0.0;

float humidity = 0.0;

/# USER CODE END 1 */

HAL Init();

SystemClock Config() ;

MX_GPIO Init();

MX_I2C1 Init();

MX USART1 UART Init():

/* USER CODE BEGIN 2 */

SHT30 Reset () ;

if (SHT30 Init() == HAL_OK)

printf (“sht30 init ok.\n”):

else

printf (“sht30 init fail.\n”);

/* USER CODE END 2 #/

/% Infinite loop */
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/% USER CODE BEGIN WHILE #/

while (1)

/# USER CODE END WHILE */

/# USER CODE BEGIN 3 #/

HAL Delay (1000) ;

if (SHT30 Read Dat (recv dat) == HAL OK)

if (SHT30 Dat To Float(recv dat, &temperature, &humidity)==0)

—_

printf (“temperature = %f, humidity = %f\n”

temperature, humidity) ;

—

else

printf (“crc check fail.\n”);

else

—_

printf (“read data from sht30 fail.\n”);

/% USER CODE END 3 #/}
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MUHR SERE
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EOER
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FRE
#iiBfu
tildfu
fE1tfu

&

STMier. .. (COM1Z

118200

g

Hone

1

Hone

ElneE
(®) ASCIT
[ BzhiniT
L ErkE
[ satia

EERER

(®) ASCIT

OgEgxE 1000 = | ms

O Hex

O Hex

4

BN TRm  #EEH

PR . G

temperature
temperature
temperature
temperature
temperature
temperature
temperature
temperature
temperature
temperature
temperature
temperature
temperature
temperature
temperature

temperature =

24.5300822, humidity =

24._.711681, humidity
24.893181, humidity
24 994659, humidity
25.285612, humidity
25.384428, humidity
25.459297, humidity
25.587479, humidity
25.670258, humidity
25.798431, humidity
25.937286, humidity
25.993362, humidity
26.193634, humidity
26.332497, humidity
26 . 440649, humidity

26.516747, humidity =

.3808831
696575
1118,
536888
.838289
554211
.836926
661556
148849
689556
478981
. 857831
77aB1L
481841
194168
.821858

1111

COM12 OPEMED, 115200, 8, NONE, 1, OFF  Rx: 1,610 Bytes T« Q Bytes

Eg, BAOLES

R A e A4 CRC 46 SHT30 F £ -

ek

SR B RER, i 12C $2 M2 E SHT30 iR AL KIS M EER, I EoR.
S MRV A TR 14D O e s 5 R 987 ]
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STM32 By LAY 16— R B4+ CRC KB %l (LA SHT30 A%

e HM S ER.

HI¥: %21 CRC (IEHITUARRID FEM R, IR A T 285 b DA s AL ) vy S8 k.
BOR: REWS G R SCBL CRC B SRE, IR LRI T SHT30 A& R s B R I i R
FFEE AR

B 55: CRC BRI S BT SE I .

Aexd: HAE CRC KRR R AL S OME ], W ORI 45 SR IE AR .

TR 3 YR

BETER:

B AR P A DAL, BT CRC BRI %7 21, Ak AR B A b, A ORS8RI A
MIEZNE, B R E MBS SHE R TS .

ARG IAC S T W] {5 STM32CubeMX Mt B STM32L431RCT6 A LF: CRC AMAAL I H R, FFH SHT30 iR
J5E A BB B G 2 75 AT DL IE R AR 56

1. WETAE

RS

RS
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e
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BEGHES

FTIF STM32CubeMX, FTFF MCU &% 2% .

[ sTM32CubeMX Untitled

sTM3 r' File Window
Cubel

Help

Existing Projects New Project

Open Existing Projects
I need to :

Start My proj

ACCESS TO BOARD SELECTOR

Start My proj Tom Cro

ACCESS TO CROSS SELECTOR

Start My project from STBoard

[m x

© oy x &7

Manage software installations

Check for STM32CubeMX and embedd. .

CHECK FOR UPDATES

Install or remove embedded software p_.

INSTALL / REMOVE

New icore STM32MP1 Ser
for Industrial and loT applications

&7

STM3ZMP1 &

2k R A STM32L431RCT6

I New Project from & MCU/MPU

MCUMPU Selector

Features Block Diagram

A[E“.Eﬁo

Part Number Search

4 | STM32LA3IRC

Fic & I pHiR

Core Active
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Series

Line

Package

Other v ERRENRS

Price =0.0

———————————

10 -5

_

Eeprom =0 (Bytes) MCUS/MPUS List 3 tems Display similar fen

-————

Flash =256 (kBytes) I IR Juaretng suuslunt pies ovsowuwsl s

_— STMI2L431RClx__Actve 00

Ram = 64 (kBytes) STMIL43IRC

Freq. =80 (MHz)

Advanced Graphic ¥

7 Buy 5> start Project

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

UnitPrice for 10KU (USS): 0.0 ‘\‘
¥ Larpss

o
[0] e Joncscor]
UFBGAGY 256 kBytes 64kBytes 52 80MHz 0.0
LQFP6S  256kBytes 64kBytes 52 80MHz 0.0
WLCSP64 266 kByles 64kBytes 62 GOMHz 0.0

. GRS F AN E R P (HSE) , 75 2E4E System Core HC & RCC;

. IR AE BRI B B (HSTD , 3X— 2wl AR i s
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[ Master Clock Outpot
[ LSCO Clock Output
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[ CRS SYNC Source LSE
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STM32L431RCTX
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Timers >
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Connectivity >  SQuetam Daramatare L]
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REHO
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NC4 = W
" AT-MCU | LPUARTI_TX <-> WAN_AT_UART_RX
No4 a - LPUARTI_RX <=> WAN_AT_UART_TX
10K

X PN TR B AT-MCU BizX, {4 PC 1y 115 USARTL 2 [H)3i&$%

R ORI AR TC & USART L

szt ® File Window Help
GubehX

inout & Configuration

Pinout & Configuration Clock Configuration Project Manager
Additional Software

& USART1 Mods and Corfiurston
Ansiog ! Evme [roynchronous ; =]

>
>

~ Pinout

= Hardware Flow Gontrol (R5232) Disable 3]
(3 Hardware Flow Control (RS485)
Comnectiity s
- Reset Confguration
12¢1 Constans | @ NVIC Seltings | @ DA Seitings | @ GPIO Seting
2c2
12c3
LPUART1 USART1_RX
QUADSPI -
il Baud Rate 115200 Bitsls USART1_TX
i Word Length 8Bits (including Party)
<0 e None
sPi3 Stop 1
v + Advanced Parameters
% Data-BirecTan Recenve and Transmt
Over Sampling 16 Samples
USART3 Disable
~ Advanced Features
Auto Baudrate Disable
Wuimedia > TXPin Active Level Inversion Disabla N
r c 5 B
RXPin Acte LevelIversion Disabe o ko4
1 S . " T Requred Peripharals
STMI2Le STM3ZLext ‘STMI2L431RCIx UFBGAGH None
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S B0 CRC:

Pinout & Configuration Clock Configuration

Additional Software » Pinout

Q B CRC Mode and Configuration
Gaegaiies | />

System Core 5 Activated

Analog 4

Timers i

Connectivity ?

Multimedia ?

Security > @ Foiameter Setlings | @ User Constants

Configure the below parameters - |

]
~ Basic Parameters
Default Polynomial State Enable
Default Init Value State Enable
Middleware > v Advanced Parameters
Input Data Inversion Mode None
Output Data Inversion Mode Disable
Input Data Format Bytes

SRIGHCE CRC 5 MBI AR 1E -

XHLIRATLL SHT30 N, HHds T b ag i, i

Property Value

Name CRC-8
Width 8 bit
Protected data read and/or write data
lynomial 0X31 (XB+ X5+ x4+ 1) > o
<[Mnitialization OFF >z
Reflect input False
Reflect output False
Final XOR 0x00
[Examples CRC (OXBEEF) = 0x92 > =

Fa
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eIk, CRCAMEMFEE T

@ Paramester Settings

Configure the below parameters : |

~ Basic Parameters

Default Polynomial State Disable

CRC Length B-bit
CRC Generating Polynomial Xo+XA+X0
Default Init Value State Disable

Init Value For CRC computation 0xFF
~ Advanced Parameters

Input Data Inversion Mode None

Output Data Inversion Mode i
Input Data Format

Input Data Format

InputDataFormat

Parameter Description:

The Parameter ” Input Data Format ” will not be generated when using LL Driver

(A=A k)
STM32L4 [ e 455 80M, JTLAKC & PLL, #i¢/afdi HCLK = 80Mhz BT .

»
STM32 ﬁ File Window Help
CubeMX

Loy x &

Pinout & Configuration Clock Configuration Project Manager Tools
k lssues
i1 v
:’To IWDG (KHa AP Frescalar
FoLK
System Glock Mux o> 11 —
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= ® o CLKAS Clook Mux
) o —
48 W - FLE @ bl:lrc SoMMC1 (MHz)
PLL 7
@]
B L[ = Jomema
FLLSAIR O
wsie |
—*0,
s - o e LPTIM Clock Ma

AR TEEE

Configuration Clock Configuration

+Project Settings

Project-Name
[i7crcs Ty |
Project Location

[E:\BearPivi-CubePrit [ Growse |

Application Structure

|Baslc ~ | [ Do not generate the main()

Toolchain Folder Location
[E:\BearPivi-CubePrji 17-CRC-84

| Toolckaie-HBE
[Mok-Asm vs m rat

Code Generator

RIBER B E
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I BB A ST WA A S

Pinout 8 Configuration Clock Configuration Project Manager

STM32Cube Firmware Library Package
@ Copy all used libraries into the project folder

Project © Copy only the necessary library files

© Add necessary library files as reference in the toolchain project configuration file

Generated fil

| T Generate peripheral initialization as a pair of "/ files per peripheral

[ Backup previoUsly GEneTated ies WREN T6-generaing
Keep User Code when re-generating

Delete previously generated files when not re-generated

HAL g
[ Set all free pins as analog (to optimize the power consumption) ‘

[ Enable Full Assert

Advanced Settings
Template Settings

Select a template to generate customized code Settings. ‘

A ARG

A1y GENERATE CODE RIAT A= B MDK-V5 T #%:

0 File Window Help n [ I 4 -}<

Pinout & Configuration Clock Configuration Project Manager

STM32Cube Firmware L
® Copy allused fvaris into the project foder

Rraioet O Copy anly the necessary brary fes

O Add necessary library files as reference n the toolchain project configuration file

3. TEMK ¥4E. 4. FTRAPRDG

EHEM printf () K
22, HE N printf AR D6 H 2 R0,

PR CRC BBy
fE main. ¢ SCEFFREINGD FACHS :

/% USER CODE BEGIN Includes */4include <stdio.h>/* USER CODE END Includes #*/
SRR B main AL
int main(void) {
/* USER CODE BEGIN 1 */
uint8_t dat[2] = {0xBE, OxEF};

uint8 t crc = 0;

/% USER CODE END 1 */

HAL_Init();
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SystemClock Config() ;

MX_GPIO Init();

MX_CRC_Init();

MX USARTI UART Init();

/% USER CODE BEGIN 2 #/

printf (“Test CRC check:\n”) ;

crc = HAL CRC Accumulate (&hcre, (uint32_t*)dat, 2);

printf (“crc = %#x\n”, crc):

/* USER CODE END 2 */

while (1)

H

AR
MRS R
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MR Rs|E WAV I8mM #EH)
“\
e RiHSB + — DI [
SHRE 4 Test CRC check: ;
& o ro - 8592
TR
574 CHY
T
154 O

T

EieE
@ ASCIT
] BaRiT
[ BTsiE
[ Sratid

RERR
@ ASCIT () Hex
CEEsE w0 2 s [

COM3 OPENMED, 115200, 8 NONE, 1, OFF Rx: 27 Bytes Ti: 0 Bytes

Fk, BTG E LW B CRC K% SHT30 BB, F— 10K vk oo FH A4 SPT 3R3h LCD B e
(ST7789) .

1Bk :
SEFL CRC BEGHTE, X SHT30 (LA R AT, W OREE e B
S3MT CRC A2 36 78 B 1 iy v ) 25 B2

142



STM32 B Fr HLELAY 17——{% P 1844 SPI ZKzh TFT-LCD (ST7789)
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BEGHES

FTIF STM32CubeMX, FTFF MCU &% 2% .

[ sTM32CubeMX Untitled

[m x

STCI‘I’}IEI:,'\F File Window Help "-_?‘ n D , ‘}(: ‘,’

Existing Projects New Project Manage software installations

Open Existing Projects Check for STM32CubeMX and embedd...

CHECK FOR UPDATES
Start My prc

_ Install or remove embedded software p_.
INSTALL / REMOVE

I need to :

Start My project from STBoard

ACCESS TO BOARD SELECTOR
New multicore STM32MP1 Serie:
for Industrial and loT applications

Start My project from Cross S

ACCESS TO CROSS SELECTOR

&7

STM32MP1
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R I S B STM32L431RCT6 :

[ New Project from a MCU/MPU X

Foatures Block Diagram Doss & Resaurces Datashest [ Buy

Part Number Search v 4o STM3LAIIRC

Q [sTMa2La3iRC ~

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

UnitPrice o 10k (US9): 00 ]
core [RETVE] pctve Q
Productis i mass producion Lapss

Seres
Line
Package
Other EERENRS
Price =0.0
o -5
-~
Eeprom =0 (Bytes) MCUs/MPUs List: 3 items. Display similar items. m
[
Flash =256 (Bytes)

STMIL4FRCx _Actve 00 UFBOAGS 256 KBytes 64 KBytes 52 80Nz 00
Ram = 64 (kBytes) 4 STMIZ431RC < STNBAIIRCTX Actve 00N IS LOFPBt 256KBytes 64KBytes 52 80Nz 00
P

= STM32L43IRCYx  Active WLCSP64 256 kBytes G4 kBytes 52 80MHz 0.0

Freq. =60 (MHz)

Wi

Advanced Graphic v

e

(A=A Rz
. U SR A A i R B (HSED , U 75 ZELE System Core HHCE RCC;

. LA P BRIA RS £ (HSTD X — B AT DARE L
X HLEAR A S HR I Bk

»
STM32 ﬁ File Window Help
CubeMX

oY x &7

Pinout & Configuration Clock Configuration Project Manager

Additional Software v Pinout

al e RCC Wade and Confguration |
Mo | i
b
SO ¥ 550 CTock [F1SE) [CrystallCeramic Resonator jb'
R Low Speed Clock (LSE) [Disable
DMA [ Master Clock Output
GPIO Configuration
WDG RCC_OSC_IN |gally
NVIC Reset Configuration
<m— Rec osc. ot il

TSC Configure the below parameters -
WWDG
aEmEEr ] © o °
~ System Parameters
Analog > VDD voltage (V) 33V
Instruction Cache Enabled
Timers > Prefatch Buffer Disabled
A
Data Cache Enabled ® 3 Q = o
Connectivity > Flash | atencyl WS WS (1 CPU e
Reauted Perphea
STM32L4. STM32L4x1 STM32L43RCIX UFBGAGL None 2

B & LCD 4 GPIO
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»
STM32 ﬁ File Window Help
CubeMX

Loy x &

Clock Configuration Project Manager

Additional Software
GPIO Mode and Configuration

Configuration :
System Core [ Group By Peripherals
DMA
WDG
NVIC EG] [ Show gnly Modified Pins
o |Sign._.|GPIO au__JGPIO m..|GPIO P._.[Maximu___[Fast...| User Label
TsC wa  Low Output . No pull-_. Low LCD_PWR
WWDG wa  Low Output . No pull-_. Low LCD_WR_.
ma  Low Output . No pull-_. Low LCD_RST
Analog >
Timers >
r
@ I a @ &
Connectivity > 2 Select Pins from table to configure them. Multiple selection is Allowed.
[T soes [ s [ W | Pamee | FeaureaPeiphams
STM32L4 STM32Ldx1 STM32L43RChe UFBGAGL None 2

B E SPI2 D
TEE/INAEYR LCD 22 11 (1) R 3 ] .

; | ;
v L GND -|h GND
N I = s — LED}
I Rz | 4 MLl A epa
I3 ""\D"ll (D RESET 5 |orn
LCD WH RS & “".Ii RS
'.| LD 5P1_ MO | by g
| R3 . LCD SPE CLER
=, s FOC 3 [ g
TIK —VCC
D POWE vioe_3.3f —IOVCC
s
{i\:ulltt 4 2 {GND
: f LD 180 3 M0
e
LCD M) T'M
x| (0K LD 1MD ’*"'ﬁu
_ f:..\-'n-||E . 2 aND
vee 33 PRk _LCD 1M1 LD TP

[(SFzmiosi o LLD SF MOSL

P2 50K LCD SP CLK
[ LCD W RS } LED WH RS
|_LCDY RESET } LCD RESET
LD POWER } LCD POWER

El) Do IVE S

LCD 3| MCU 3|
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LCD 3| MCU 3|

SPI2 MOSI PC3
SPI2_CLK PB13
LCD WR RS PC6
LCD_RESET PC7
L.CD_POWER PB15

MCU W 75 Eilid SPT [m) LCD =il #% A ik i & /g Wi v], Bt DAREAt: 42 SPT2 1) SCK A1 MOST 5IfHI, RAF
oK SPI2 L8 AR ENUB, T RFFUATCE SP12 #211:

SR EWT:

(At P B A7 SR ML, R T RE T 7 S ML), 2 OKE PR A R AT R B A
(img-DUX2uXV4-1581661413301) (http://mculover666. cn/image/20190829/1DHh2ytSwgcp. png?imageslim)
]

SPT2 BRI SCK 5 JI & PB10, ANJFAAMRAKSIRL, Jir LA EFE 451 By PB13:

Reset_State
12c2_SCL
LPUART1_CTS|
SAIM_SCK_A
CEPi2_ SCK_]
SWPMH_TX
TIM15_CH1N
|  TIV1_CHIN
TSC_G1_l02
USART3_CTS
GPIO Input |RS
. GPIO_Output
BEEN  GPIo_Analog
EVENTOUT
GPI0_EXTI3

|
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STM32L4 ) = A0 E) 80M, JiTLABC & PLL, #¢/mfdi HCLK = 80Mhz RIW[ .

»
STM32 ﬁ File Window Help
CubeMX

Loy x &

& Configuration Clock Configuration Project Manager ols
b ) ock Issues @ Q
— [
2104
Ena
|:|re WG (KHzh APB1 Prescaler

System Clock M " roxs

ystem Clock Mux ~ :
MSI RC st BN
4000 @]
= wsi svscLk AHE Prescaler  HCLK[MHz]
i @]

=
®

i
|| o
1" X20 ~ 2 A
input requency 18 M i ” PLLG
‘ T P
HS @ 2
. . s
% s
e . ° { = }
R
. e L e[ ememn
PLLSAITR — 12C1 Clock Mux

PCLK!

CECG

O]

LPTIM Clock Ma
O fF—»| fFo 12¢1 (MHz}

PLLSAITQ

ERTEEE

Pinout & Configuration Clock Configuration

Project Settings
Project Name
[20-spi2-lcd |

Project Location
[E-\BearPivi-CubePrj20-spiz-cd | Browse |

Application Structure

|Basic ~ | [ Do not generate the main()

Toolchain Folder Location
|E:\E|earF'i'\1—Cu bePrj\20-spi2-lcd\20-spi2-lcd\

senerator

{ IDE.

[MDK-ARM V5

—

ARIDAE R B E
I BB A ST WA A S

Pinout & Configuration Clock Configuration Project Manager

STM32Cube Firmware Library Packag
® Copy all used libraries into the project folder

Project O Copy only the necessary library files
O Add necessary library files as reference in the toolchain project configuration file

Generated files

Generate peripheral initialization as a pair of .c/.h' files per peripheral

[ Backup previously Generated es Whan Tegenerating

Keep User Code when re-generating

Delete previously generated files when not re-generated

(HAL Setting;
[ Set all free pins as analog (to optimize the power consumption) ‘

[ Enable Full Assert

Template Setting

ol toats o genaral e et B ‘

A ARG

149



#iili GENERATE CODE B aJ A= i MDK-V5 T f4:

Help

Clock Configuration

Project Manager

o fov x &7

3. 4RE LCD IE3h (ST7789) —— HHEEFIKERE

3. 1. BfAEEMH] LCD = 3] Bl B F R
RIS E XAt EE mainh F, W

] main.c D ‘main.h
51
52
53
=288 void Error_Handler(v
55
56
57
58
59
68
61 ine LCD PWR Pin GPIO PIN 15
62 e LCD_PWR_GPIO_Port GPIOB
63 LCD_WR_RS_Pin GPIO_PIN_6
64 LCD_WR_RS_GPIO_Port GPIOC
65 LCD RST Pin GPIO PIN 7
66 e e LCD_RST_GPIO_Port GPIOC
67
68
69
7@
FER=L: i fdef _ cplusplus
72 |
73
74 H
75
76 H
FeF

25 5 XA R AR o 7 ZEAN W (Pt I e 1) S| BT HF, BT DL e

P IR L 5| BRI %

#include “main. h

#tdefine  LCD PWR(n) (n?\

led spi2 drv.h SkfEHwmE

HAL_GPTO WritePin (LCD_PWR_GPTIO Port,L.CD PWR Pin, GPIO PIN SET):\

HAL_GPTO_WritePin (LCD_PWR GPIO Port, LCD_PWR Pin, GPTO PIN RESET))#define

LCD WR RS (n) (n?\

HAL_GPIO WritePin(LCD_WR RS GPIO Port, LCD WR RS Pin, GPIO PIN SET) :\
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HAL GPIO WritePin(LCD WR RS GPIO Port,LCD WR RS Pin, GPIO PIN RESET))#define
LCD RST (n) (n?\

HAL_GPTIO WritePin(LCD_RST GPIO Port, LCD RST Pin, GPTO PIN SET) :\

HAL_GPIO_WritePin (LCD_RST_GPIO_ Port, LCD_RST Pin, GPIO_PIN RESET))
3.2. BRNFRSPRMBIEE

J/LCD JEBE ¥ Xidefine LCD Width — 240#define LCD Height 240,204 & X#define WHITE
OxFFFF  //Fjfitdefine YELLOW OxFFEO //# f#define BRRED  OXFCO7 //#7Z0 fi#define PINK
OXF8IF  //##fi#define RED 0xF800 /2 f7#define BROWN  OXBC40 //f7f7#define GRAY
0X8430 /%K (i#define GBLUE  OXOTFF /% fifdefine GREEN  0x07E0  //Z4¢{4#define BLUE
0x001F //#(i#define BLACK  0x0000 SR

BN SRIFIALE  lcd spi2 drv.c WS WKENFET"

3.3. #35 LCD i 5| AR L R ¥
ER AR A S S O

#include “lcd spi2 drv.h”#include “gpio. h”#include “spi.h”
A BRBUA BEAEASIAF N B LCD WA B BOR AT, Pt A static BV HAS I
SR

*@brief  LCD 55| IR 75 L1 9)46 1

*@param none

*@retval  none
#/static void LCD_GPI0_Init (void) {

/% BIIEIE T+

MX_GPIO Init();

/% B LCD #/
LCD_PWR(0) ;

LCD RST(0) ;
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HAL Delay (100) ;

LCD_RST(1) ;

S PG L SPI2 B2 */
MX SPI2 Init();}

3. 4. LD REHIEM R EASRE
AR R SPT2 [ MOST %, H LCD_WR RS 5| JHI4E BHZHUR &y & 1 & Bl

HETE spi.c MUERJSIRA HAL FER R —ANeRdl, BLOKENFE A -
/#% USER CODE BEGIN 1 #//%%
* @brief  SPI Ki¥F1EHH
* @param TxData BERIXHIZHE
* @param size RIXECHE 775 KA
* @return  0:'GAML), FAlh: GALIK
*/
uint8 t SPI WriteByte(uint8 t *TxData, uintl6 t size) |
return HAL SPI Transmit (&hspi2, TxData, size, 1000) ;} /% USER CODE END 1 #/

ANHELE T AE spi. h A B % %!
SRIGHET spi KBTI RAL, TEIRBI ST Ak 56 —AN19) LCD IR EUR s %, —Mn) LCD Rk i 411
BRI

Rk
* @brief Gy $F LD
* @param  cmd —— FEERZNmS
* @return none
#/static void LCD Write Cmd(uint8 t cmd) {
LCD_WR RS(0) ;
SPI WriteByte (&cmd, 1) :}
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/R

* @brief  SHHFLCD

* @param  dat —— FEERIFHIHIE

* @return none

#/static void LCD Write Data(uint8 t dat) {

LCD_WR RS (1) ;

SPI WriteByte (&dat, 1);}

4., Y55 LCD Wz (ST7789) —— XitHE datasheet ZifE

4. 1. TIF/RAB R
KPS R T B, LB %) LCD 6 0 51 RAM ) 2 RV W]

SRk

* @breit  FTIF LCD SZoRn 59

* @param  none

* @return none

#/v0id LCD DisplayOn(void) {

LCD_PWR(1) ;} A

* @brief  FKH]LCD B HH

* @param  none

* @return none

#/v0id LCD DisplayOff (void) {

LCD PWR(0) ;}

4.2. 5B RAM $4EHuht
ARHE T, 4B R XI5 2 A g, B2 RA%E X 7 R i it Al X 7 [ 4h gt .
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9.1.20 CASET (2Ah): Column Address Set

2AH CASET (Column Address Set)
Inst / Para D/CX|WRX|RDX |D17-8| D7 D6 D5 D4 D3 D2 D1 DO | HEX
CASET 0 1 1 - 0 0 1 0 1 0 1 0 |(2Ah)
1% parameter 1 1 1 - XS15 | XS14 | XS13 | XS12 | XS11 | XS10 | XS9 | XS8
2™ parameter 1 1 1 - XS7 | XS6 XS5 Xs4 XS3 X82 [ Xs1 | Xs0
3" parameter 1 1 1 - XE15 | XE14 | XE13 | XE12 | XE11 | XE10 | XES | XE8
4" parameter 1 1 1 - XE7 | XE6 XES XE4 XE3 XE2 | XE1 | XEO

-The value of XS [7:0] and XE [7:0] are referred when RAMWR command comes.

-Each value represents one column line in the Frame Memory.

XS[7:0] XE[7:0]

! L

2. Description

SRIGHATE Y J7 [N AR IR AT Y T [m) 5 A

9.1.21 RASET (2Bh): Row Address Set

2BH RASET (Row Address Set)
Inst / Para p/cx|wrx [Rox [p17-8[ o7 | b6 | D5 | D4 | D3 | D2 | D1 | DO [HEX
RASET o |+ 1] - 0 0 1 0 1 0 1 1 |(28h)
1# parameter 1]t | 1| - |vs15| vs14| vs13 | ys12 | ys11 | vs10 | yso | vss
27 parameter 1]t | 1| - | vyst|vse | vs5 | vsa | vs3 | ¥s2 | vs1 | vso
3% parameter 1]t | 1| - |ve1s | vE14 | YE13 | YE12 | YEU1 | YE10 | YEO | YEB
4% parameter 1]+ | 1| - | ver | ves | ves | vE4 | vE3 | YE2 | YE1 | YEO

-This command is used to defined area of frame memory where MCU can access.
-The value of YS [15:0] and YE [15:0] are referred when RAMWR command comes.
-Each value represents one page line in the Frame Memory.

—_—
YS[15:0]
3. Description

—>
YE[15:0]

5 P E 12 XA BB R E (16bit) »

9.1.22 RAMWR (2Ch): Memory Write

2CH RAMWR (Memory Write)
Inst/ Para DICX | WRX | RDX D17-8 D7 D8 D5 D4 D3 D2 D1 Do HEX
RAMWR 0 it 1 - 0 0 1 0 1 1 0 0 (2Ch)
1¢ parameter 1 1 1 | pipi7-g8) | D17 | D1ie) | D1g5) | D1[E] | D1[3] | D12) | D111] | D1fO)
1 1 1 | Dx(171x(8] | Dx(7] | Dx(6] | Dx(5] | Dx(4] | Dx3] | Dx[2] | Dx{1] | Dx[0]
N parameter 1 1 1 Dn[17]-n[8] | Dn[7] | Dn[6] | Dn[5] | Dn[4] | Dn[3] | Dn[2] | Dn[1] | Dn[0]

-This command is used to transfer data from MCU to frame memory.

-When this command is accepted, the column register and the page register are reset to the start column/start
Description page positions.

-The start column/start page positions are different in accordance with MADCTL setting.

-Sending any other command can stop frame write.

25 b, BATERRERAE B ARG 2 8 B AE DX, I DAG 'S % pR 2

&
S

A LCD SRAFIX

i

* @brief  WE
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* @param  x1, yl —— AR

* @param  x2, y2 —— Ay

* @return none

#/v0oid LCD Address Set (uintl6 t x1, uintl6 t yl, uintl6 t x2, uintl6 t y2) {

Sk TEIE X Ty IERIE X %/

LCD Write Cmd(0x2a) ;

LCD Write Data(xl >> 8);

LCD Write Data(x1);

LCD Write Data(x2 >> 8);

LCD Write Data(x2) ;

/x JEE VT IERIFIXE */

LCD Write Cmd(0x2b) ;

LCD Write Data(yl >> 8);

LCD Write Data(yl) ;

LCD Write Data(y2 >> 8);

LCD Write Data(y2) ;

/¥ KX G, LCD TGS F RN F 8T */

LCD Write Cmd(0x2C) ;}

4.3. BREH

95 e SR AT R X IUR , RBITER, 53 bR R BOIAR 1 Sk, BRI B S IR AL, FRERIE
bt e R, RIS IR RIE B AE W]

#tdefine LCD TOTAL BUF SIZE (240%240%2) #tdefine LCD Buf Size 1152static uint8 t
lcd buf[LCD Buf Sizel: /s

* @brief  PI—FEiE) 5455 LCD 7
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#* @param color —— JEGEENLL (16bit)

* @return none

#/v0id LCD Clear (uintl6_t color) {

uintl6 t i, j;

uint8 t datal2] = {0}; /fcolor & 16bit [f], FFIMEZ A HERFEHHIE1E

/% JF 16bit [ color [HTF KB IMEBHGFFi #/

datal0] = color >> 8;

datall] = color;

S BIFHIE RS FHGA #/

for(j = 0; j < LCD_Buf Size / 2; j++)

led buf[j * 2] = datalO];

led buf[j * 2 + 1] = datall];

/¥ TEESEAFIRIF I £ % %/

LCD Address Set (0, 0, LCD Width - 1, LCD Height - 1);

/* FEIETR FRIGEHE A E T */

LCD_WR RS (1) ;

¥ RPN A2 TN %/

for(i = 0: i < (LCD_TOTAL BUF _SIZE / LCD Buf Size): i++)

SPI WriteByte(led buf, (uintl6 t)LCD Buf Size);
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4,4, LCD HIhtk ¥k
b, LOD R Le B /R R AL A N 5 52, i n BRI UA L LOD 42X b 5

Sk

* @brief  LCD #4651t

* @param  none

* @return none

#/v0id LCD Init(void) {

S FIIEIE R LCD 1= 1951 %/

LCD GPIO Init();

HAL Delay (120) ;

S KRR G #/

LCD Write Cmd(0x11);

HAL Delay (120) ;

/% TG i B SR AT EC, BRE A +/

LCD Write Cmd(0x36) ;

LCD Write Data(0x00) ;

/% RGB 5-6-5-bit 55 */

LCD Write Cmd(0x3A) ;

LCD Write Data(0x65) ;

/% porch W& */

LCD Write Cmd(0xB2) ;

LCD Write Data(0x0C) ;

LCD Write Data(0x0C) ;
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LCD Write Data(0x00) ;

LCD Write Data(0x33) ;

LCD Write Data(0x33) ;

/% VGH & +/

LCD Write Cmd(0xB7) ;

LCD Write Data(0x72) ;

S VCON W& */

LCD Write Cmd (0xBB) ;

LCD Write Data(0x3D) ;

J* LON & */

LCD Write Cmd(0xCO) ;

LCD Write Data(0x2C) ;

/% VDV and VRH %8 */

LCD_Write_ Cmd (0xC2) ;

LCD Write Data(0x01) ;

/% VRH W& */

LCD Write Cmd(0xC3) ;

LCD Write Data(0x19) ;

Sk VDV RE */

LCD_Write Cmd (0xC4) ;

LCD Write Data(0x20) ;

/% B TR F W E 60Mhz %/

LCD Write Cmd(0xC6) ;

LCD Write Data (0xOF) ;

/x HIREER] %/
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LCD Write Cmd(0xDO) ;

LCD Write Data(0xA4) ;

LCD Write Data(0xAl) ;

Sx HIERE %

LCD Write Cmd(0xEO) ;

LCD Write Data (0xDO) ;

LCD Write Data(0x04) ;

LCD Write Data(0xOD) ;

LCD Write Data(0x11);

LCD Write Data(0x13) ;

LCD Write Data(0x2B) ;

LCD Write Data (0x3F) ;

LCD Write Data(0x54) ;

LCD Write Data(0x4C) ;

LCD Write Data(0x18) ;

LCD Write Data(0xOD) ;

LCD Write Data(0x0B) ;

LCD Write Data (0x1F) ;

LCD Write Data(0x23) ;

Sx HIERE %

LCD Write Cmd(0xE1) ;

LCD Write Data (0xDO) ;

LCD Write Data(0x04) ;

LCD Write Data (0x0C) ;

LCD Write Data(0x11);
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LCD Write Data(0x13);

LCD Write Data(0x2C) ;

LCD Write Data(0x3F) ;

LCD Write Data(0x44) ;

LCD Write Data(0x51) ;

LCD Write Data(0x2F) ;

LCD Write Data(0x1F) ;

LCD Write Data(0x1F) ;

LCD Write Data(0x20) ;

LCD Write Data(0x23) ;

V-7 7

LCD Write Cmd(0x21) ;

LCD Write Cmd(0x29) ;

Val 7=l

LCD Clear (WHITE) ;

SIS

LCD PWR(1) ;}

Z, WK E E K

5. WRIIEFF
£ main B2 S IKEINAARY, 78 while(1) Z RTINS HD:

/* USER CODE BEGIN 2 #/

LCD Init();

LCD_Clear (GREEN) ;
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* USER CODE END 2 *

TS5 R4 .

LRIk, RARIRIFE RIS (RHIRZE. jpe) ™

Z I, FACE S fE AT SPT 383h LCD F#%: (ST7789) , F— 0 Uk tifal {5 FHAELF QSPT 42 11135
5 SPI1 Flash f%L#E .

Rk
PR BFE, ik SPT 3201454 ST7789 TFT-LCD &/n 5t Bon B M+,
3 Ht SPI 31 WX AE TFT-LCD BREh ) S «
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STM32 B F HLELAY 18— PT84 QSPI 25 SPI Flash (W25Q64)
HFE WS R,
. %] QSPT (S HMY, T fi# SPT Flash (19 T/EJSHE, Sl (4547 A7 ]

PR BERSHCE STM32 1) QSPI 421, SRR W25Q64 SPI Flash HEATIL 54, FEAR QSPI ML s
FIHE A

P A A

B QSPI B2 WL E AT SPL Flash [F355 #:1E

HMerl: FRAR QSPT 5 SPT A@AF BRI IX ), i ff QSPT A&Hm iR B PEAN R
TR 3 YR

BBITE:

T A R RORANI (A B R RE 7, i QSPT Mol B2, ik AR NIRBREIR ARG vt
R AR I E N, BT A AR RO A AR T i N2 PRI BE T o

AR VEYRIAC 3 T W] {5 STM32CubeMX It B STM32L431RCT6 [ A4 QSPT #M4% 5 SPI Flash @13 (W25Q64).

1. WETAE

RS
FFRAR
BT EMESZ NI R, X ERAER IR STMB2LA 1R (BearPi)

Rl B e

WOMI AL

i)
i
a
-
=
L
L=
=
=]

e
|_'f,' HLUWWET | et

2l " e INE TR Bearei

w7 ] ()

= =

. SPI Flash
INREIRTF RARMEL, — F SP1 Flash, #1524 W25064, K/NA 8 MB, # KX HF 80 Mhz MIHRIESIR.

B
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2. 2Rk MDK TF2
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FTIF STM32CubeMX, FTFF MCU &% 2% .
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Start My project from STBoard
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Start My project from Cross S
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STM3ZMP1 &
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Features Block Diagram D ssource: 7 Buy 5> start Project

4 | STM32LA3IRC

e@Eﬁo

Part Number Search

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

UnitPrice for 10KU (USS): 0.0
coo L)
O Laress
Series
Lin
Package
Other 2 EREBNRS
MCUS/MPUs List: 3 items. Display similar iter Eﬂ
L1 petno | Reterence  Juartsing Stauslunapics oriowvoss)l_Bosd | peckage ] Fesn Frea
STM32L431RCix__ Active 00 UFBGAGS 256 kBytes 64 kBytes 52 80MHz 0.0
STM321431RC < STMBALAIIRCTx _ Actiie 09, LQFPG4  256KBytes 64KBytes 52 80MHz 00
STM32L431RCYx_ Actve 00 WLCSP64 256 kBytes 64KkBytes 52 80MHz 0.0

Advanced Graphic

i & A 97
° AR AT AN SR AP (HSE) , NIFEZEAE System Core HC & RCC;

. IR AE BRI B (HSTD , 3X— 2 ar AR i s
X HLHAR A S HE I Bk
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ntitled - Pinout & Co

Clock Configuration
Additional Software
RCC Mode and Configuration i == System view

v Pinout

550 Clock (HSE) [CrystallCeramic Resonator

SystemCore ¥
. Low Speed Clock (LSE) [Disable
oMA ] Master Clock Output
GFIO Configuration

RCC_OSC_IN

IWDG

NVIC Reset Cenfiguration

vES ® Parameter Settings

RCC_OSC_OUT

TSC Configure the below parameters -
WWDG
aEmEEr ] © o °
~ System Parameters
Analog > VDD voltage (V) 33V I
Instruction Cache Enabled
Timers > Prefatch Buffer Disabled
Data Cache Enabled ®
Connectivity > Flash | atencyl WS WS (1 CPU cucle

ckage

T s | oo | G ]

STM32L4 STM32L4x1 STM32L431RClx UFBGAB4

REHO
NRBIRIT R ST-Link FFHREAL T A 0, JREE T

AR

veE 33 vee 33 veg 33
-1
ul Cl
o BCT4699 - Hl 100nF
19
= S1 =
SW-SPDT GND

1
LPUARTI_RX NC1 ==
com1 |8 WAN AT UART RX e

5 not
Nl S 4
com2
3 fno2 —  INA |2 PC_UART_TX <-> WAN_AT_UART_RX
AT=PC
S 51/ - PC_UART_RX <-> WAN_AT_UART_TX
UARTI RX___}— =
8
_PC UART TX |
7| com3 [=—~CPC UART TX_] PC_UART_TX <-> UARTI_RX
PC_UART_RX <-> UARTI_TX
NC4 = => W,
” ez AT-MCU | LPUARTI_TX <-> WAN_AT_UART_RX
L e . LPUARTI_RX <-> WAN_AT_UART_TX
10K

oo |

g
z
=}

X PN TR B AT-MCU BizX, {4 PC 15 115 USARTL Z [H]3i$%

R ORI AR TC & USART L :

szt ® File Window Help
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inout & Configuration

Clock Configuration Project Manager
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Pinout & Configuration

Q| = ] USART1 Mode and Configuration
S = ]
14
Anaiog > tode [Asynchronous <]
@ 5 Hardware Flow Control (RS232) Disable 9]
3 HordwareFlow Cntol (5485)
By L
CANT Reset Configuration
121 Constant @ NVIC Setting @ DMA Setting: @ GPIO Setting
o2
o3
wpuaRrt USARTI R
QUADSPI -
souvict Bt Rate 115200 i N
= Word Lengtn 05t (ncudng Party)
o] 2 e
SPI3 1
- e Bt
e brecTom o me
o Sy 1 Samples
UsaRTS o Disabie
A P
Auto Bt Dsate
Wlimedia > T — ieabl -
— s @
Rt Pin Actve Level Imersion Disae -
Soros S R S B - S| Requrod Porpheras
STuaLe STULext STUS2L431RCI UFBGAG: e
osmaLe Szt STUs2LRCTX Larpes R
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HAEEFR/MEIRIT AR L SPT Flash R

U3

1 —

| QUADSPI BKI NCS >

CE

{ QUADSPI BK1 101 >

VCC 3.3

SO
WP

N LRI [

—

GND

Ho e S LT .

SPI Flash ZEE:5|
QUADSPI_BK1 NCS
QUADSPI_BK1 CLK
QUADSPT_BK1 100
QUADSPI_BK1 101

R oRBCE QSPT #£11:

sz @ File Window Help
CubeMX

Additional Software ~ Pinout
QUADSPI Mode and Configuration

Connectivity v QuadSPI Mode [Banit with Single/Dual Lines IEERETEEEL
caNt Configuration
12c1 .
s Reset Configuration
12€3 ® DA Setiings
Q i lc ®
SPI1 ‘ L
sPi2 ~ General Parameters
sPi3 Clock Prescaler
SWeMI1 Fifo Threshold 4
A Sample Shifing Sample Shifing Half Cycle
USART2 Flash Size 2
USART3 Chip Select High Time 4 Cycles
Clock Mode Low
Flash ID Flash D 1
Multimedia > Dual Flash Disabled
Security >

Fic L B At
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STM32L4 ff)fxe i =AM E] 8OM, A LABCE PLL, #J5{# HCLK = 80Mhz Riw]:

Loy x &
D | CENERAECODE |

Project Manager

st @ File Window Help
CubeMX

Resolve Clock Issues @ a

i1 v
|:er WDG (K APB1 Prescaler
System Clock Mux " roxs
MSI RC st BN
4000 v @]
T I B e N
ez
el e e ] l-m S
s ® L—Jﬂ—
HSIRC ©
" X20 ~ 2
input frequency 18 My ey Y PLLO . S— )
s . .
@]
PLLSAIR O 1261 Clock Mux
s hi3 PLLSAI1Q ©
ERTERE
Pinout & Configuration Clock Configuration

¢Project Settings
Project Name
[12-w25q64-quadspi > |

Project Location
[E:\BsarPi1-CubsPrj |

Application Structure

|BESIC ~ | [ Do not generate the main()

Toolchain Folder Location
|Ei\E|earF'i\1 -CubePrj\12-w25q64-quadspil

Toolchain / IDE
MDK-ARM V5

R E

I BB A ST WA A S

Pinout 8 Configuration Clock Configuration

Project Manager

+STM32Cube Firmware Library Packag
@ Copy all used libraries into the project folder

O Copy only the necessary library files
Project B ey
O Add necessary library files as reference in the toolchain project configuration file

Generated fil

Generate peripheral initialization as a pair of*.c/.h' files per peripheral

[ Backup previoUsly GEneTated ies WREN T6-generaing
Keep User Code when re-generating

Delete previously generated files when not re-generated

(HAL Setting;

[ Set all free pins as analog (to optimize the power consumption) ‘

[ Enable Full Assert

Advanc

Template g

Select a template to generate customized code Settings ‘

A AR

&5l GENERATE CODE ] A& i MDK-V5 T.FE:
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File Window Help & n oy '}( ‘1[

Clock Configuration Project Manager

3. TEMK ¥4E. 4. FTRAPRDG

EFEM printf( ) B

%, HIEN printf REE A D 2 Rk

4. ¥ SPI Flash (W25Q64) H&n4FIEEwRE

MCU @il SPT Flash JiEZFArd KiL'S SPT Flash WEHIZFA7es, FrOUXFENLIRES, 2682
FE X TR EAE a4, ARE R HAL FESRMEMIFE RS, M ENRERE, ET8HE:

o 6] SPI Flash Ki%&fr4 MIE%L

] SPT Flash &i%¥¥E 1k %k

. M. SPI Flash FEUSCHE¥E M BR%L
PR R U SRS

T SRR S

#tdefine ManufactDeviceID CMD  0x90#define READ STATU REGISTER 1  0xO05#define

READ_STATU_REGISTER 2  0x35#define READ DATA CMD 0x03#define WRITE ENABLE CMD
0x06#define WRITE DISABLE CMD 0x04#define SECTOR_ERASE CMD 0x20#define
CHIP_ERASE CMD OxcT7#define PAGE PROGRAM CMD 0x02

BHEREMSNES (ERD

ok
* @brief Ji] SPI Flash Xi%#54
* @param instruction —— ZHREHIHEFS
* @param address —— BERIEHIH
* @param dummyCycles —— TIES A
* @param instructionMode —— 754K EMHE
* @param addressMode —— HiHF & FHE2C
* @param addressSize —— HhihE A
* @param dataMode —— HIFERE

* @retval JRIK [E] HAL OK
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HAL StatusTypeDef QSPI Send Command (uint32 t instruction,

uint32 t address,

uint32 t dummyCycles,

uint32 t instructionMode,

uint32 t addressMode,

uint32 t addressSize,

uint32 t dataMode) |

QSPI CommandTypeDef cmd;

cmd. Instruction = instruction; VLo

cmd. Address = address; VAZ: s

cmd. DummyCycles = dummyCycles: /R E TS A

cmd. InstructionMode = instructionMode; Vil e N
cmd. AddressMode = addressMode; /R
cmd. AddressSize = addressSize: SIS
cmd. DataMode = dataMode;; /B
cmd. STOOMode = QSPI_SI00_INST_EVERY CMD: SR AERIE TGS

I

)

cmd. AlternateByteMode = QSPI ALTERNATE BYTES NONE: /L% A 577

cmd. DdrMode = QSPI DDR MODE DISABLE; /] DDR #7¢

cmd. DdrHoldHalfCycle = QSPI_DDR_HHC ANALOG_DELAY;
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return HAL QSPI Command (&hgspi, &cmd, 5000) ;}

Sk

* @brief QSPI K15 EHIE

* @param buf —— KEHIFLEM X B Ak

* @param size —— ZEREHIFHIFHH

* @retval IR A HAL OK

#/

HAL StatusTypeDef QSPI Transmit (uint8 t* send buf, uint32 t size) |

hgspi. Instance >DLR = size — 1: VY =t
return HAL QSPI Transmit (khgspi, send buf, 5000) ; /B
BRI 3
Rk

# @brief  QSPI YT & KIZHIHHE

* @param  buf —— FEYLEHEZEN X BT )

* @param size —— BN FTTH

* @retval k1)K 7] HAL OK

*/

HAL StatusTypeDef QSPI Receive(uint8 t* recv_buf, uint32 t size) |

hgspi. Instance >DLR = size — [; S E K SE

return HAL QSPI Receive (&hgspi, recv buf, 5000) Vz:1ieie
)

5. YR'E W25064 HIIRZHIRRE
BEFRIFUEFI A b — 5 B 52 8 XARZ RS, 5 W25Q64 IIREHFR)F

2B Manufacture ID fl Device ID
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B Flash A ERZAAS 1D A AMEM:

. Kol SPT Flash /&S AEAE
o ] LAKRSE 1D JIWT Flash HARR =

HE T L2 S 4R B

105 \

CLK

DI

DO

1CS

ax )L

LT 00000000 ¢

' F-— Manufacturer I (EFh)  ——#

DO

3. FRARE — T 4 AT

L ¥

#=M3B

Figure 27. Read Manufacturer / Device ID Diagram

WARZE E, BT

* @brief  BEHR Flash JE5HT ID

* @param  none

* @retval I ] device id

uintl6_t W25QXX_ReadID (void

uint8 t recv buf(2] = [0 J//recv buf[0] 77k Manutacture 1D, recv bufll1]#7k{
Device 1D

uintl6é t device id = 0

if (HAL OK == QSPI Send Command (ManufactDeviceID CMD, 0, 0, QSPI INSTRUCTION 1 LINE
QSPI ADDRESS 1 LINE, QSPI ADDRESS 24 BITS, QSPI DATA 1 LINE

//BERR ID
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if (HAL_OK == QSPI Receive(recv_buf, 2

device id = (recv buf|0] << 8 recv_buf |

return device id

else

return 0

else

return 0

TR
SPI Flash B s ol DUEEMAE (R E 32bit) SRR KEEGE (K 65535 Byte) , VA EMIR
il BHEF WA P R

/s \ i .

Meode 3 o 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39

Li\nslru(t\an(ﬂihj 4"47 24-Bit Address 4&'
o X0 D @ 0T 6 600 000NN

* L#——— Data Out | —m=l-&-Data Out 2

] Y
High Impedance f—
Do 200066006 —

*

CLK

% =MSB

Figure 8. Read Data Instruction Sequence Diagram

HRARZI 5 B4 5 ARRS a0 F

* @brief HEX SPI FLASH #(#7
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#* @param  dat buffer —— HIFFREIX

#* @param  start read addr —— HLGIERBIHINF (RA 32bit)
#* @param byte to read —— LI FT1H (BRA 65535)

* @retval none
#/void W25QXX Read(uint8 t* dat buffer, uint32 t start read addr, uintl6 t byte to read) !

QSPT Send Command (READ DATA CMD, start read addr, 0, QSPI_INSTRUCTION 1 LINE,
QSPT_ADDRESS 1 LINE, QSPI _ADDRESS 24 BITS. QSPI DATA 1 LINE) :

QSPI Receive(dat buffer, byte to read):}

BRBURS T F A SR AT Flash TR
E3Ch$ER], SPT Flash KT BRIEASREE AL M 5E A, HRZ Flash HEBar )5, FHE B %
PATIZERAE, XBUNEIN Flash 4T “4” Wi@, MCU AIEHIr 2 TR, AREPAT, £ Flash WA 2-3
MREAFA, fERl Flash METHPRE, ABA—mik:

3 Flash WEIEHATATSN, AREHIAT MCU ARMIdr4, EiE MCU AJBL—HRBURES A 745, X Ft
REFIP T, MOU ATA—EBEHL, R)5HIWT Flash R EL5E:

57 S6 S5 54 53 52 S1 S0

SRPO | SEC B BP2 BP1 BPO WEL || BUSY

STATUS REGISTER PROTECT @ \

(NON-VOLITILE)

SECTOR PROTECT
(NON-VOLITILE)

TOP/BOTTOM WRITE PROTECT
(NON-VOLITILE)

BLOCK PROTECT BITS
(NON-VOLITILE)

WRITE ENABLE LATCH

ERASE OR WRITE IN PROGRES;

Figure 3a. Status Register-1

HARRPCUR ST AR KA T

SR

* @brief [EHR W25QXX HIK A A 17 as, W2oQ64 —ILH 2 KA 174

* @/7(?7"(’117] reg —— ///(x/ T// Eu% (/ Z)

* @retval KA T 1H

*/
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uint8 t W25QXX ReadSR(uint8 t reg) {

uint8 t ecmd = 0, result = 0;

switch(reg)
case 1:
/xRN A 1 I */
cmd = READ_STATU_REGISTER 1;
case 2:
cmd = READ_STATU_REGISTER 2;
case 0:
default:

cmd = READ_STATU_REGISTER 1;

QSPT Send Command (emd, 0, 0, QSPI_INSTRUCTION 1 LINE, QSPI ADDRESS NONE,
QSPI_ADDRESS 24 BITS, QSPI DATA 1 LINE)

QSPI Receive (&result, 1);

return result:)

SR 9 5 FELZE W Flash & AT Tk R 4K

SRk

* @brief MHZEZSF Flash 4TF 55 NES

* @param  none

* @retval none

#*/v0id W25QXX Wait Busy (void) {

while ((W25QXX ReadSR(1) & 0x01) == 0x01); // Z&fF BUSY (/755
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EiERe/Eik

Flash &R ERINAEIE S HE, FTLIFER] Flash SHEEZE], BAREMSTFESGMER, Hi T4t
H‘I?QH‘F:

/CS

CLK

|H Instruction (06h) 4"’|

DI XXX XN\ J N XX XX X X

High Impedance

DO

Figure 4. Write Enable Instruction Sequence Diagram

/CS

CLK

|-1— Instruction (04h) —-"

b X XXX\ X\ L XXX XXX

High Impedance
DO

Figure 5. Write Disable Instruction Sequence Diagram

9 5 RN -

* @brief W25QXX S1ERE, 14 S1 17 #19 WEL & {7

* @param none

* @retval

*/void W25QXX Write Enable (void

QSPT Send Command (WRITE_ENABLE_CMD, 0, 0, QSPI_INSTRUCTION 1 LINE, QSPI_ADDRESS NONE
QSPT_ADDRESS 8 BITS, QSPT DATA NONE

W25QXX Wait_Busy

* @brief W25QXX G22I, J& WEL )52
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* @param none

* @retval none

#/void W25QXX Write Disable (void) {

QSPI Send Command (WRITE_DISABLE CMD, 0, 0, QSPI_INSTRUCTION_1 LINE, QSPI_ADDRESS_NONE,

QSPI_ADDRESS 8 BITS, QSPI_DATA NONE) ;
W25QXX Wait Busy() ;)

EREX

SPT Flash A MbE:

BT 1380, HERREH A 1,

T LAYER Flash SHEEZ AT, WAESEHITERIRME, JFH Flash B/ RBEBR—ERX, #k2 5
B X T Ay OxFE (RI40h 1D, Bl T b4 i e anF

s\ /

Mode 3 0 1 2 3 4 5 6 7 8 9 29 30 31 Mode3
CLK ModeD:IIHIIIIIIlIIIIIIlII |III|IMode0
|<I— Instruction (20h) —I'|4; 24-Bit Address —I'|

ol XN /\ X XXX XXX

High Impedance

DO

% =MSB

Figure 17. Sector Erase Instruction Sequence Diagram

ARAE LI > 4 5 BR Rl R

* @brief W25QXX #fk— 1N IX

* @param  sector addr —— XA PRI 7 B

@retval none

*

*

@note [HZEFE(E

#/v0id W25QXX Erase Sector (uint32_t sector_addr) {

sector_addr *= 4096 SSEENRE 16 TN, BETNETIXHIA D AR KB, 75 BB Dy SEfR

W25QXX Write Enable(); //ZEER#E(ERISGA OxFF, #ZIF)E 515
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W25QXX_Wait Busy

QSPI Send Command (SECTOR_ERASE CMD

sector addr

e T

0, QSPI_INSTRUCTION_1 LINE

QSPT_ADDRESS 1 LINE, QSPT ADDRESS 24 BITS. QSPI DATA NONE

W25QXX_Wait Busy

TWENEE
A Flash 0 F 5 # 0 B i,

WP (10,)

18 b X B 5

Ky Flash WHBHIMIIE, FTRAZTUE A

Status
Register

!

HD % s
v The, =4 2
SRl ST I (N PSP SRS
"-., + 5] 20FFoOR 20FFFFh
*, e . Block 32 (64KB) .
200000h 2000FFh
<4l 1FFFOOR 1FFFFFh
A
- Block 31 (64KB) .
1F0000h 1FOO0FFh

Block 0 (64KB)

Page Address
Latch / Counter

O
&
%,
0
*
0
High Voltage
Generators

[HOLD (10;) <—|
CLK ——»
SPI
/C8 ——»| Command &
Control Logic
DI (10,) =
DO (10,) -*—

Byte Address
Latch / Counter |

I And 256-Byte Page Buffer

Column Decode

Data

X ( 256Byte )

Figure 2. W25Q64BV Serial Flash Memory Block Diagram

T NI P «

/cS N\ i
Mode 3 0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39
ax Uy, -

|-— Instruction (02h) —-|—— 24-Bit Address ——|——Da|aBytel —-—l
DI XXX XD (X222 2 X2 X1 X0 X7 X6 X5 Xa X3 X2 X1 Xo)—+-
* *
/s =
FRE R RERERERR
40 41 42 43 44 45 46 47 48 49 S0 51 52 53 54 55 N N N & 8 & ® & pmoges
aK Mode 0
|<7Dataﬂylel —-—lqi Data Byte 3 —-—l |<— Data Byte 256 —--l
DI — {7 X6 X5 X a X B X2 X X0 X 7 X6 X5 Xa X3 X2 X1 X o7 X6 X5 XaX3X2Xa XoX XX
* * *
% =MSB

Figure 15. Page Program Instruction Sequence Diagram

I E AL

/st

* @brief TGRS
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* @param dat —— ZGANIHHLEN X BT HE )

* @param WriteAdddr —— ZGA L)
#* @param byte to write —— ZEEAFIFTIH (0-256)

* @retval none

#/0id W25Q0XX Page Program(uint8 t#* dat, uint32 t WriteAddr, uintl6 t byte to write) |

W25QXX Write Enable():

QSPT Send Command (PAGE_PROGRAM_CMD, WriteAddr, 0, QSPI_INSTRUCTION_ 1 LINE,
QSPI_ADDRESS_1_LINE, QSPT_ADDRESS 24 BITS, QSPI_DATA 1 LINE) ;

QSPI Transmit(dat, byte to write);

W25QXX Wait Busy();}
6. WA
£ main.c EREPHESAMS, WEAIKE):

e E LA

/* Private user code +*//% USER CODE
BEGIN 0 %/

uint8 t dat[11] = “mculover666”;

uint8_t read buf[11] = {0} ; /% USER CODE END 0 */

SRIGTE main BAHCPSR S A

/% USER CODE BEGIN 2 #/printf (“Test W25QXX...\r\n”):

device_id = W25QXX ReadID() ;printf (“device id = 0x%04X\r\n\r\n”, device id);

Sk K THE, B E G A B 5 *printf (F————— read data before write
——————————— \r\n”) ;W25QXX_Read (read buf, 5, 11):printf(“read date is %s\r\n”, (char*)read buf) ;

SF BRI IZ X *printf (T erase sector (0 —————————— \r\n”) ;W25QXX Erase Sector (0) ;
/* GHAE *printf ((———— write data ————————— \r\n”) :W25QXX Page Program(dat, 5, 11);
S+ R *printf ((———— read data after write ————————— \r\n”) ;W25QXX_Read (read_buf,

5, 11);printf (“read date is %s\r\n”, (char*)read buf); /* USER CODE END 2 */

MAREE R
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MENV ITEM  #EEH)
i b
) I‘H. J' ¢ @Il. ’_.:H
SRORE Test W25QXX. ..
=0 device_id = BxEF16
R read_data before write
waglo o e s —

e

i=ERFlashigID

read data after write

o — B s P —

W
LR

o © e e
O] bty
SEPSS
GESHT

EEIRR
@ ASCIT ) Hex
FlEEsE w00 [3 6 @ecmrs

| COM3 OPENED, 115200, 8, NONE, 1, OFF Rz 249 Bytes Tw: O Bytes

2, WATC LA RBEM QSPT OB SPT Flash %R, "~ 10K Uk b i S FI A £ SDMMC
F2 P32 SD R &

b
P B FEY, i QSPI #: 135 W25Q64 SPI Flash " %dE .
AT QSPT 5 SPT & iy 426 U ) e 1 PERE 22 5
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STM32 By HLELRE 19— F SDMMC B 112’5 SD R%3E

HoEA M SER:

Hi: 548 SD -RIEHEAEAE MY ) Jrik, T SDMMC £z 1R LA R 2.

R AEOSICE STM32 (1) SDMMC 3211, % B FEFSEBL SD RIMIMGI . STIF RGEIIEERR . SCIF 155 Sttt .
E/C I

g SDMMC 42 M ¥ i B A SD R S0 R G4

AR FRAR SD RSO RGN TAR BRI, O SCEHRAE MR MR 1 22 A

URIHL: 3 URAS

BEUTHR:

BrFrep G BAAEAN 2 A PR, I SD RIS K225, 1k AR BB A it E DL & g L 2
P, DARHUIR 2 RS AA RS (0 B, BE IR AR IOME B 2 A R 22 THAT IR

AR BEVEAN A0 35 T Al 4 i STM32CubeMX & STM32L431RCT6 (A4 SDMMC #MAciBY SD -REHE -

1. HE&TAE

T
FER
HAFBEMES —ANIFRI, X BERMESRZ STNB2L4 (TR (BearPi) -
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BESHS

FTH STM32CubeMX, FTH MCU i 45

[ sTM32CubeMX Untitled

st @

CubeMX

Existing Projects

Open Existing Projects

File

Window Help

New Project

I need to :

Start My proje

Start My project from STBoard

ACCESS TO BOARD SELECTOR

Start My project from Cross S
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[m

oy x

Manage software installations

Check for STM32CubeMX and embedd. .

CHECK FOR UPDATES

Install or remove embedded software p_.

INSTALL / REMOVE
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for Indusmol.and loT applications

&7

STM3ZMP1 &

Lys

x

W IE s STM32L431RCT6

] New Projectfrom a MCU/MPU

MCUMPU Selector | ©

MCUMPU Fitters

R & O

Core
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Package

Other
Price =00
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-~
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MCUS/MPUs List: 3 items

Features

STMI2L431RC

Block Diagram

[RETVE] Actve

Productis in mass production

UnitPrice for 10KU (USS): 0.0

4 Buy

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

!» LoFpss

[ Start Project

Flash =256 (kBytes)

Freq. =80 (MHz)

Advanced Graphic v

STMI2L431RC

STM32L431RCI
STME2L431RCTx.
STM32L431RCYx

EERENRS
Active 0.0
Active 0.,

Actve

Wasiss

UFBGAGS 256 kBytes 64kBytes 52 80MHz 0.0

LaFP64.

256 kBytes 64 kBytes 52 BOMHz 0.0

WLCSP64 266 kBytes 64 kBytes 52 80MHz 0.0

[N R

. U S A5 P A s ke b (HSED) , U 75 E7E System Core HRE RCC;

. A BRI BRI b (HST) , X —B T pAmg it

X HLHAR A S HR I Bk
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SystemCore ¥
. Low Speed Clock (LSE) [Disable
oMA ] Master Clock Output
GFIO Configuration

RCC_OSC_IN

IWDG

NVIC Reset Cenfiguration

vES ® Parameter Settings

RCC_OSC_OUT

TSC Configure the below parameters -
WWDG
aEmEEr ] © o °
~ System Parameters
Analog > VDD voltage (V) 33V I
Instruction Cache Enabled
Timers > Prefatch Buffer Disabled
Data Cache Enabled ®
Connectivity > Flash | atencyl WS WS (1 CPU cucle

ckage

T s | oo | G ]

STM32L4 STM32L4x1 STM32L431RClx UFBGAB4

REHO
NRBIRIT R ST-Link FFHREAL T A 0, JREE T

AR

veE 33 vee 33 veg 33
-1
ul Cl
o BCT4699 - Hl 100nF
19
= S1 =
SW-SPDT GND

1
LPUARTI_RX NC1 ==
com1 |8 WAN AT UART RX e

5 not
Nl S 4
com2
3 fno2 —  INA |2 PC_UART_TX <-> WAN_AT_UART_RX
AT=PC
S 51/ - PC_UART_RX <-> WAN_AT_UART_TX
UARTI RX___}— =
8
_PC UART TX |
7| com3 [=—~CPC UART TX_] PC_UART_TX <-> UARTI_RX
PC_UART_RX <-> UARTI_TX
NC4 = => W,
” ez AT-MCU | LPUARTI_TX <-> WAN_AT_UART_RX
L e . LPUARTI_RX <-> WAN_AT_UART_TX
10K

oo |

g
z
=}

X PN TR B AT-MCU BizX, {4 PC 15 115 USARTL Z [H]3i$%

R ORI AR TC & USART L :

szt ® File Window Help
GubehX

inout & Configuration

Clock Configuration Project Manager
Additional Software v Pinout

Pinout & Configuration

Q| = ] USART1 Mode and Configuration
S = ]
14
Anaiog > tode [Asynchronous <]
@ 5 Hardware Flow Control (RS232) Disable 9]
3 HordwareFlow Cntol (5485)
By L
CANT Reset Configuration
121 Constant @ NVIC Setting @ DMA Setting: @ GPIO Setting
o2
o3
wpuaRrt USARTI R
QUADSPI -
souvict Bt Rate 115200 i N
= Word Lengtn 05t (ncudng Party)
o] 2 e
SPI3 1
- e Bt
e brecTom o me
o Sy 1 Samples
UsaRTS o Disabie
A P
Auto Bt Dsate
Wlimedia > T — ieabl -
— s @
Rt Pin Actve Level Imersion Disae -
Soros S R S B - S| Requrod Porpheras
STuaLe STULext STUS2L431RCI UFBGAG: e
osmaLe Szt STUs2LRCTX Larpes R

ECE SDMMC #D
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/N B —— SDMMC 2 11
SDMMC $22 L1 4 #/ 1Y SD/SDI0 MMC card host interface, SD/SDIO MMC & EAHIEL, WASHIEL, 2
XN SCRE SD AR, 3CHF SDIO 4%, SCRF MMC o

FIR/INR R G R
HRER /NERIRIT A B -

VCC 3.3 i VCC 3.3
——CI8§ ]
100nF |
GND 103
1
DAT2/NC
CS/DATA3
[ SDMMC! CMD =1 CMD
VCC 3.3 = VDD
| SDMMC1 CK = CLK
GND || = Vss
SDMMC1 DO DATO0/DO
>@ DAT1/IRQ
TF_CARDI
SRR IR B B SDMMC #2171«

ST ‘Mo Fiie Window Help s, n oYy ‘}C ‘j’l

USARTI_RX

USARTI_TX

e BB b AR

STM32L4 [ fx v 45 SOM, JiTLABC & PLL, f/Jm{# HCLK = 8OMhz EJ7].
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e

ERTEEE

Pinout & Configuration

L o B . .

S ST -
o [ rancomn e
L. 0
—
R

roua B

o e s

el

Clock Configuration

¢ Project Seitings

| Brojoet-Heme—
[21-sdmmc1-8GB N
-_‘__-_.__.___'__..-

Project Location

[E:\BearPiv1-CubePrj

Application Structure

|Elasnc

[ Do not generate the main()

Toolchain Folder Location

|E:\ElearF’i\1—CubePr}\21 -sdmmc1-8GE\

Code Generator

oolchain / IDE

| [MDICARM V5

o —

ARIDAE R B E
I BB A ST WA A S

Pinout 8 Configuration

Clock Configuration

Project Manager

+STM32Cube Firmware Library Packag
@ Copy all used libraries into the project folder

Project © Copy only the necessary library files

© Add necessary library files as reference in the toolchain project configuration file

Generated fil

Generate peripheral initialization as a pair of*.c/.h' files per peripheral

[ Backup previoUsly GEneTated ies WREN T6-generaing

Keep User Code when re-generating

Delete previously generated files when not re-generated

(HAL Setting;

[ Set all free pins as analog (to optimize the power consumption)

[ Enable Full Assert

Template g

Select a template to generate customized code

A ARG
#il7 GENERATE CODE BJJ ] /£ ji MDK-V5 T.F%:

Window Help

Pinout & Configuration Clock Configuration

STM32Cube Firmware Li
® Copy al used ibvaries into the project folder
Project O Copy only the necessary library files

O Add necessary libray files as reference in the tolchain project configuration fie

GENERATE CODE

Project Manager
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3. TEMK ¥4E. 4. FTRAPRDG

EEM printf () B
Z%, HIEW printf BRECE] R D H 12 #0772k,

BEHX SD A5 BIHATER
SD R RS (AAFEHA SD ) 5E LT MR RAER .

. R
. Hoffa e X

ERARNSE, FHLATFRIRFUER, FREL LTAM SDR#%; HE, SD KTk
PRI, BRI BN E .

{8 FH STM32CubeMX ¥4k i TFE 2> B & 2E /i SDMMC HIUa4b®%L, 1/ SD RRi%EA4, 4 SD R Il4r
45, SD FMiEHEABRARER, WEHASL LA RERNEHEASTREERER.

PTUMEBRAE 2R, FEekd SD R A THll e i Uf HA T8l e frik 4

£ main BRECPE SEE L—MERH TH#E SD RIRE:

int sdcard status = 0;

HAL SD CardCIDTypeDef sdcard cid;

SRJGAE while (1) Z 19w S 40 R 32U BAXAS :

/% USER CODE BEGIN 2 #*/printf ("Micro SD Card Test...\r\n”);

S R SD FAEILT (LT HIE TR ERE) »/

sdcard status = HAL SD GetCardState (&¢hsdl) ;if(sdcard status == HAL SD CARD TRANSFER) |

printf (“SD card init ok!\r\n\r\n”);

J/ITEI SD FHERFH

printf (“SD card information!\r\n”) :

printf (“CardCapacity: %1lu\r\n”, ((unsigned long
long) hsdl. SdCard. BlockSize*hsdl. SdCard. BlockNbr) ) :

printf (“CardBlockSize: %d \r\n”, hsdl.SdCard. BlockSize) ;

printf ("RCA: %d \r\n”, hsdl. SdCard. RelCardAdd) ;

printf (“CardType: %d \r\n”, hsdl. SdCard. CardType) :
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https://blog.csdn.net/BearPi/article/details/104310502

S/ ERFFITET SD 19 CID 7.6

HAL SD GetCardCID (&hsdl, &sdcard cid) ;

printf ("ManufacturerID: %d \r\n”, sdcard cid. ManufacturerID) ;}else{
printf (“SD card init fail!\r\n” );

return O; | /* USER CODE END 2 */

S TS & DB T 5 R AR

en EEEO HEV an(H)
o WHE & [E“.\’_-v

RORE Micro SD Card Test... |Z=—wsls =g ASDE

= 0O SD_card init fail?

Micro SD Card Test...

PHE SD card init okt \
il SDP card informationt
Filafs CardCapacity: 7982068736

CardBlock3ize: 512

‘bl <] pea: 1

FREE , BASDF

i ;g CardType: 1 ABIEREISDEER
18

ManufacturerID:

EieE
@ KSCIT
] BaRiT
[ BTsiE
[ Sratid

RERR
@ ASCIT 0 Hex
[ E8LiE w00 2] ns [

COM3 OPENED, 115200, 8 NONE, 1, OFF Rx: 199 Bytes

R SD RHHE
N T RAESCY A IR LR, SRR A -

% HEEE SD <5 %/printf (7 Block Erase
\r\n”) ;

sdcard status = HAL SD Erase(&hsdl, 0, 512);if (sdcard status == 0) {
printf ("Erase block ok\r\n”);}elsef{

printf ("Erase block fail\r\n”) ;)

BEHR SD RHHHE
H IR AR X, I TAEBOA SD R 32 H I $dE -
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/* Private user code +*//% USER CODE
BEGIN 0 %/

uint8 t read buf(512]; /% USER CODE END 0 */

IRJEAE 2 BTS2 AR 2 i 8 Ik s AR -

% FECKREREZ BIHIEHE *printf (7 Read SD card block data Test
\r\n”) ;

sdcard status = HAL SD ReadBlocks (&hsdl, (uint8 t *)read buf, 0, 1, 0xffff) ;if (sdcard status ==
0) {

printf ("Read block data ok \r\n” );

for(i = 0; i < 512; i++)

printf (“0x%02x 7, read buflil):

if ((i+1)%16 == 0)

printf ("\r\n”) ;

}telse(
printf ("Read block data fail!\r\n ” );}

6] SD -REEH AR
FIRER), TERE—ANRRZE X, H T AR Z SN SD R i Hd::

uint8 t write buf[512];
R AE 2 T OO AR 2 J TR AR K 2 o X ) 53 T A -
/* HBEMIXEHE #/for (1 = 0; 1 < 512; i++) {

write_buf[i] = i % 256}

IRJE AREEA IS, R G oh XHUHR 5N SD -

J# ] SD RHGA Y */printf (7 Write SD card block data Test
\r\n”) ;
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sdcard_status = HAL SD WriteBlocks (&hsdl, (uint8_t *)write_buf, 0, 1, Oxffff) ;if (sdcard_status ==
0) {

printf ("Write block data ok \r\n” );}elsef{

printf ("Write block data fail!\r\n 7 );

sz a, NTRESERRTIEEEN, RS

/* EEHURAE Z JE B */

printf (” Read SD card block data after Write \r\n”) ;

sdcard status = HAL SD ReadBlocks (&hsdl, (uint8 t *)read buf, 0, 1, Oxffff) ;

if (sdcard status == 0)

{
printf ("Read block data ok \r\n” );
for(i = 0; i < 512; i++)
{
printf ("0x%02x ”, read buf[i]);
if ((A+1)%16 == 0)
{
printf ("\r\n”);
}
}
}

KRR T3, AR S R

188



Mg REE WAV IR0 #EEH)

@ 94-1-5"" E]'.

i
BROERE Micro SD Card Test...
=0 |5m|,.:,.° (CoMs - 5D card init okt
EHE (115200 v| |sb card informationt 1. BETHIZERS D-REEFHTH
- [m o] |CGardCapacity: 7902068736
8 -
s -] | iplocksise: 512
et Rn: 1
i CardType: 1
Bk [1 T ] |ManufacturerID: 18

E N ) R Block Erase

fffffffffffffffffff Read SD card block data Test ——-—————————————

i
HRE Read block data ok

@ ASCIT Hex BxFf BxfF BxFF BxFf BxfF BxFF BxFF OxFF BxfF OxFF BxFF BxfF BxFF BxFF BxFF BxFF

BT OxFF OxFF BxFf OxFf OxfF OxFF BxFF OxFf OxFF OxFF OxFf OxFF Ox2FF OxFFf OxFf OxFF

BxFf Bxff BxFF BxFf BxfF BxFF BxFF OxFF BxfF BxFF BxFF BxfF BxFF BxFF BxfF BxFF

BRERE OxFF OxfF Bxff OxFf OxfF OxFF BxFF OxFf OxFfF OxFF OxFf OxfF Ox2FF OxFFf OxFf OxFF

7] Ssradi|a BxFf Bxff BxFF BxFf BxfF BxFF BxFF OxFF BxfF BxFF BxFF BxfF BxFF BxFF BxFF BxFF

OxFF OxfF Bxff OxFf OxfF OxFF BxFF OxFf OxFfF OxFF OxFf OxfF Ox2FF OxFFf OxFf OxFF

EERE BxFF BxfF Bxff BxFf Bxff BxFF BxFF BxFf O2fF B2FF BxFf BxFf BzFF BxFf OxFf OxFF

i i OxFF OxfF BxFf OxFf OxfF OxFF BxFF OxFf OxFfF OxFF OxFf OxfF Ox2FF OxFFf OxFf OxFF

BxFf Oxff Bxff BxFf OxFf BxFF BxFF BxFf OxFF BxFF BxFf OxFF BxFF BxFf BxFf OxFF
EFELE 1000 oms  BxFf Oxff Oxff OxFf OxFf OxFF OxFF OxFf OxFF OxXFF OxFf OxFF OxFF OxFFf OxFf OxFF
BxFf Oxff Bxff BxFf OxFf BxFF BxFF BxFf OxFF BxFF BxFf OxFF BxFF BxFf BxFf OxFF
BxFf Oxff Bxff BxFf BxFf BxFF BxFF BxFf BxFF BXFF BxFf OxFF BxFF BxFFf OxFf OxFF
BxFf Oxff Bxff BxFf OxFf OxFF BxFF OxFf OxFF BxFF BxFf OxFF BxFF BxFF OxFff OxFF
BxFf Oxff Bxff BxFf BxFf BxFF BxFF BxFf BxFF BXFF BxFf OxFF BxFF BxFFf OxFf OxFF
BxFf Oxff Bxff BxFf OxFf OxFF BxFF OxFf OxFF BxFF BxFf OxFF BxFF BxFF OxFff OxFF
BxFf Oxff Bxff BxFf BxFf BxFF BxFF OxFf BxFF BXFF BxFf OxFF BxFF BxFf Oxff BxFF

m

COM3 OPENED, 115200, 8, NONE, 1, OFF Rx: 5,764 Bytes T 0 Bytes

R RRE WEM TRO #EEiH)

o RHSB &~ pIE™

i
HRE Micro SD Card Test...

& 0O [sMicro. (owa »| SD card init ok?
SBE (S0 <] sp card informationt

=~ [g | CardCapacity: 79082868736
sREls  v] olamlocksive: 512

5 CardType: 1
felkfi |:I HanufacturerliD: 18 2.
W% Fome - Block Erase

EhinE

Read SD card block data Test ------—-—-—-———-—————

Read block data ok

@ ASCIT Hex OxFf Oxff OxFF OxFf Oxff OxFF OXFF OxFf OxfF OxXFF OxFFf OxFF OxFF BxFF OxFFf OxFF
BIEHRT BxFf Bxff BxFF BxFf BxfF BxFF BxFF OxFF BxfF BxFF BxFF BxfF BxFF BxFF BxfF BxFF

5 OxFf Oxff OxfF OxFf Oxff OxFF OXFF OxFf OxfF OxXFF OxFFf OxFf OxFF OxFF OxFf OxFF
[T memkie BxFf Bxff BxFF BxFf BxfF BxFF BxFF OxFF BxfF BxFF BxFF BxfF BxFF BxFF BxfF BxFF
7 srAdia OxFf Oxff OxfF OxFf Oxff OxFF OXFF OxFf OxfF OxXFF OxFFf OxFf OxFF OxFF OxFf OxFF
BxFf Bxff BxFF BxFf BxfF BxFF BxFF OxFF BxfF BxFF BxFF BxfF BxFF BxFF BxFF BxFF

BRI OxFf Oxff OxfF OxFf Oxff OxFF OXFF OxFf OxfF OxXFF OxFFf OxFf OxFF OxFF OxFf OxFF

BxFf Bxff BxFF BxFf BxfF BxFF BxFF OxFF BxfF BxFF BxFF BxfF BxFF BxFF BxFF BxFF
OxFf Oxff Oxff OxFf OxFf OxFF OXFF OxFf OxFF OXFF OxFf OxFF OxFF OxFFf OxFf OxFF
[ EE%E 100 Tiomz  BxFf BxFF BxFf OxFf Oxff Bxff OxFF OxFf Bxff OxFF BxFf Bxff BXFF Bxff Bxff OxFF
BxFf Oxff Bxff BxFf BxFf BxFF BxFF BxFf BxFF BXFF BxFf OxFF BxFF BxFFf OxFf OxFF
BxFf Oxff Bxff BxFf OxFf BxFF BxFF BxFf OxFF BxFF BxFf OxFF BxFF BxFf BxFf OxFF
BxFf Oxff Bxff BxFf BxFf BxFF BxFF BxFf BxFF BXFF BxFf OxFF BxFF BxFFf OxFf OxFF
BxFf Oxff Bxff BxFf OxFf OxFF BxFF OxFf OxFF BxFF BxFf OxFF BxFF BxFF OxFff OxFF
OxFf Oxff Bxff BxFf BxFf BxFF BxFF OxFf OxFF BXFF BxFf OxFF BxFF BxFf Oxff BxFF
BxFf Oxff Bxff BxFf OxFf Oxff BxFF OxFf OxFF BxFF BxFf OxFF BxFF BxFf OxFf OxFF

@ ASCIT Hex

I

COM3 OPENED, 115200, 8 NONE, 1, OFF Rx: 5,764 Bytes T 0 Bytes
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MR RRE WAV
o W8 <+
BORE
& O [sMicre. . (oM + |
HE (s o
s (s -
£t [Bene v
Bt v
W ofE [Fone
RS
@ ASCII

BT

[ Bmkiz

TR

Hex

ERRE
@ h3cTI
EEEE

Hex

1000 <ims

COM3

MEF)  \EE)
¢ b B

w
PORE
2 0O [sMicre... coms ~ |
EHE (50 v
s <
Bl [Fone v
114 [
% 12 [feme. ]
HHRE
@ ASCIT
BT
BTEE
ST

Hex

Hex

1000 i ms

block data ok

axff
axff
Bxff
axff
Bxff

Bxff
0xff
axff
0xff
axff

Bxff
OxFf
Bxff
OxFf
Bxff

SD card block data Test

Bxff
axff
axff
axff
axff
axff
axff
axff
BxFf
axff
BxFf
axff
BxFf
axff
BxFf
axff
Bxff
Bxff
Bxff
axff
axff
axff
Bxff
axff
Bxff
axff
axff
Bxff
axff
Bxff
BxFf BxFF BxFF BxFf
Bxff OxFf OxXFF OxFFf

axff
axff
axff
axff
axff
axff
axff
axff
axFf
axff
axFf
axff
BxFf
Bxff
BxFf
Bxff
Bxff
Bxff
Bxff
Bxff
Bxff
Bxff
Bxff
Bxff
Bxff
Bxff
Bxff
8xff
Bxff
8xff

BxFF
BxFF
BxFF
BxFF
BxFF
BxFf
BxFF
BxFf
BxFF
BxFf
BxFF
BxFf
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF

BxFf
axFf
axff
axFf
axff
axFf
axff
axFf
BxFf
axFf
BxFf
axFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf

axff
axff
Bxff
axff
Bxff
axff
Bxff
axff
BxFf
axff
BxFf
axff
BxFf
Bxff
BxFf
Bxff
Bxff
axff
Bxff
Bxff
Bxff
Bxff
Bxff
axff
Bxff
axff
Bxff
Bxff
Bxff
Bxff
Bxff
axff

BxFF
BxFF
BxfF
BxFF
BxfF
BxfFF
BxfF
BxfFF
BxFF
BxfFF
BxFF
BxfFF
BxFF
BxfF
BxFF
BxfF
BxFF
BxfF
BxFF
BxfF
BxFF
BxfF
BxFF
BxfF
BxFF
BxfF
BxFF
BxfF
BxFF
BxfF
BxFF
BxfF

Read block data ok

axff
axff
axff
axff
axff
axff
axff
axff
Bxff
axff
Bxff
axff
BxFf
axff
BxFf
axff
Bxff
axff
Bxff
axff
Bxff
axff
Bxff
axff
Bxff
axff
Bxff
axff
Bxff
axff
axff
axff

axff
axff
axff
axff
axff
axff
axff
axff
axFf
axff
axFf
axff
BxFf
axff
BxFf
axff
Bxff
axff
Bxff
axff
Bxff
axff
BxFf
axff
BxFf
axff
Bxff
axff
Bxff
axff
axFf
axff

Write SIF card bIlock data Test

Read SD card block data after

m

WEV I8M #EyH)

e

Rx: 5,764 Bytes

T 0 Bytes

BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf

axff
axFf
axff
axFf
axff
BxFf
axff
BxFf
axff
Bxff
axff
Bxff
axff
Bxff

Bxff
8xFF
Bxff
8xFF
Bxff
8xFF
Bxff
8xFF
Bxff
Bxff
Bxff
Bxff
Bxff
Bxff

Bxff
BxFf
Bxff
BxFf
Bxff
BxFf
Oxff
BxFf
Oxff
BxFf
Oxff
BxFf
Oxff
BxFf

axff
8xFf
axff
8xFf
axff
BxFf
axff
BxFf
axff
axff
axff
axff
axff
axff

axff
axFf
axff
axFf
axff
BxFF
Bxff
BxFF
Bxff
BxfF
Bxff
BxfF
Bxff
Bxff

BxFF
BxFF
BxfF
BxFF
BxfF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF

axff
BxFf
axFf
BxFf
axFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf

axff
BxFF
axff
BxFF
axff
BxFF
axff
BxFF
axff
Bxff
axff
Bxff
Bxff
Bxff

BxFF
Bz FF
BxFF
Bz FF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
BxFF
Write SD card block

data Test

BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf
BxFf

axff
axFf
axff
axFf
axff
BxFf
axff
BxFf
axff
Bxff
axff
Bxff
axff
Bxff

Bxff
8xFF
Bxff
8xFF
Bxff
8xFF
Bxff
8xFF
Bxff
Bxff
Bxff
Bxff
Bxff
Bxff

Bxff
BxFf
Bxff
BxFf
Bxff
BxFf
OxFf
BxFf
OxFf
BxFf
OxFf
BxFf
BxFf
BxFf

Write block data ok

Read
axp8
ax10
8x28
8x30
x40
8x50
8x68
ax78
ox88
ax98
Oxa@
8xhB
Bxc@
BxdB
Oxed
BxFB
8x08
8x18
8x28

block data ok

Bx 81 Bx@2 0x83
8x11 6212 Bx13
Bx21 Bx22 8x23
0x31 8232 Bx33
8241 Bx42 Bx43
8151 Bx52 Bx53
Bz61 Bx62 Bx63
871 Bx72 Bx73
8281 Bx82 Bx83
8291 8292 Bx93
Bxal Bxa2 Bxa3d
8zb1 B2b2 Bxb3
Bxc1 Bxc2 Bxc3
Bxd1 Bxd2 Bxd3
Oxel Bxe2 Bxe3d
Bxf1 Bxf2 BxF3
801 82082 Bx03
8211 8212 Bx13
8221 Bx22 Bx23

Read SD card block data after
Bx B4
ax14
Bx24
0x34
x4
ax54
Bx64
ax7y
ox84
ax94
Bxal
axh4
Bxch
axd4
Oxel
axfy
0z 84
ax14
Bx24

B8x 85
8315
Bx25
0235
Bx4%
8355
B8RG5>
875
B85
895
Bxab
B2bh5
Bxch
Bxds
Bxeb
BxfS
B2 6%
Bx15
8225

8x86
Bx16
Bx26
0236
Bxu6
Bx56
Bx66
B=76
BxB6
Bx96
Bxad
Bxb6
Bxcé
Bxd6
Oxed
B=F6
8= 06
8216
Bx26

8x 87
ax17
8x27
ax37
axu47
ax57
Bx67
ax77
ax87
ax97
Bxa?
axh7
Bxc?
axd7?
Oxe?
axF7
8z 87
ax17
8x27

8x 88
018
8x28
0x38
Bx48
0x58
868
878
ax88
898
Bxas
8xbh8
Oxc®
axd8
Oxed
axfe
0z 08
ax18
8228

8x 089
0x19
8x29
8239
Bxu9
Bx59
Bz69
Bx79
Bx89
8299
Bxa?
Bxb9
Bxc?
Bxd?
Oxe?
Bz FO
Bz 09
8z19
Bx29

BxBa
OBx1a
Bx2a
0x3a
Bxha
Bx5a
Bx6a
Bx7a
x8a
Bx9a
Oxaa
@xba
Bxca
Oxda
Oxea
Bxfa
BxBa
Bx1a
Bx2a

8% Bh
8x1b
8x2h
8x3b
Bx4b
8x5b
Bx6b
8x7b
8x8b
8x9b
Bxab
8zbb
Bxch
8zdb
Bxeb
axfb
8z 6b
ax1b
8x2b

8x8d
ox1d
8x2d
ox3d
Bxud
ox5d
Bx6d
Bx7d
Bxgd
8x9d
Bxad
B8xbd
Bxcd
Bxdd
Oxed
BxFd
8x0d
8x1d
Bx2d

8% Be
Ox1e
Bx2e
Ox3e
Bx4e
Ox5e
Bxbe
Bx7e
Bx8e
Bx%e
Bxae
@xbe
Bxce
Bxde
Oxee
Bxfe
Ox Be
Bx1e
Bx2e

axff
axFf
axff
axFf
axff
BxFF
axff
BxFF
axff
BxFf
axff
BxFf
axff
BxFf
axff

Bx 8F
ax1f
Bx2f
Bx3F
Bx4r
8x5F
BR6F
B:7F
Bx8F
B29F
Bxaf
axbf
Bxcf
axdf
Oxef
BxfF
B2 0F
ax1F
B22F

4. ZHES AT

m

, 8, NONE, 1,

OFF

Rx: 5,764 Bytes T 0 Bytes
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IR &REE WENV) TEM  #EH)
o RHSB &~ pIE™
BOEE BxFf Oxff Bxff BxFf Oxff BxfF OxFF OxFf OxfF BxFF OxFf Oxff BxfF OxFf Oxff OxFF -

2 0 |@I ——————————————————— Write SD card block data Test —---——-------—————-
Yrite block data ok

EHE [ 115200 - |- Read SD card block data after Write ---—-—--—-—-—-------

. Read block data ok
ﬁ?EiuIB—I 0x00 0x01 Bx02 0x03 OxB4 Bx05 Bx06 O0xB7 0x08 Ax09 BxBa O0xBb Ox0c Bx0d OxBe Ox0F

ﬁ%ﬁfﬁ 8x10 8211 Bx12 6x13 Ox14 Bx15 Ox16 Ox17 Ox18 0x19 Ox1a Ox1b Bxl1c Bx1d Oxle Ox1f

8220 0221 Bx22 Bx23 Ox24 Bx25 Bx26 Ox27 Ox28 Bx29 Bx2a Ox2b Bx2c Bx2d Bx2e Ox2f

it 1 v | |9x38 8231 8232 Bx33 0x34 Bx35 0x36 0x37 0x38 0x39 Bx3a 0x3b Bx3c Bx3d Ox3e Bx3IF
5 iz N”“Ei'l Bx4B Ax41 Bx42 Axh3 Oxh4h BxA45 BxL6 Ox47 Ax4B Bxu49 Axha Oxi4b Bxhc Bxhd Bx4e ARAF
e f‘t|— 0x50 Ox51 Bx52 0x53 Ox54 Ox55 Bx56 Ox57 Ox58 Ox59 Ox5a Ox5b Ox5c Bx5d Oxbe Ox5F
o Bx68 Bx61 Bx62 Bx63 Bx64 Bx65 Bx66 Bx67 Bx68 Bx69 Bx6a Bx6b Bxéc Bx6d Bxbe Bx6F
RS Ox70 Ox71 Bx72 Ox73 Ox7h4 Ox75 Ox76 Ox77 Ox78 Ox79 Ox7a Ox7b Ox7c Ox7d Ox7e Ox7F
@ ASCIT Hex Bx80 8x81 Bx82 BxB3 Ox84 Bx85C BxB6 Bx87 0x88 0xB9 BxBa Bx8b Bx8c Bx8d OxB8e Ox8F
S 0290 0x91 Bx92 0x93 O0x94 0x95 Bx06 0x97 0x98 0x00 0x%a 0x9%b Bx9c 6x9d Ox%e Ox9F
BT BxaB Bxal Bza2 Bxa3d Bxas Bza5 Bxabé Bxa7 Bxa8 Bxa%? Bxaa Bxab Bzac Bxad Bxae Bxzaf

| Bk Oxb@ Oxb1 Bxb2 Oxb3 Oxbk4 Oxb5 Oxb6 Oxb7 OxbE& Bxb% Oxba Oxbb Gxbc Bxbd Oxbe Oxbf
[ g:7adia BxcB Bxc1 Bxc2 Bxc3 Bxch BxcS Bxcé Bxc7 Bxc8 Bxc? Bxca Bxcb Bxcc Bxcd Bxce BxcF
Oxd@ Oxd1 Bxd2 0xd3 Oxd4 Oxd5 Oxd6 Oxd7 Oxd8 6xd9 Oxda Oxdb Oxdc Bxdd Oxde Oxdf

ERiLE Bxel Bxel Bxe2 Bxe3d Bxes Bxe5 Bxed Bxe7 Bxe8 Bxe? Bxea Bxeb Bxec Bxed Bxee Bxef
OxF0 Oxf1 Bxf2 OxF3 Oxfh4 Oxf5 OXF6 OxF7 Oxf8 OxF9 OxFa Oxfb Oxfc BxFd Oxfe OxFf

® isco s 6208 0x01 0x02 0x03 0xB4 0x05 Ox06 0x07 0x08 Px09 Bxba 0x6b BxOc OxOd Oxbe OxOF

[ E8%%E 1w “lpe |0x10 8x11 Bx12 6x13 Ox14 Ox15 6x16 Ox17 Ox18 6x1% Ox1a Ox1b Bx1c 6x1d Ox1e Ox1f

Bx28 Bx21 Bx22 B8x23 Bx24 Bx25 Bx26 Bx27 Bx28 0x29 Bx2a Bx2b Bx2c Bx2d Bx2e Bx2F
0x30 0x31 Bx32 0x33 Ox34 Ox35 Ox36 Ox37 Ox38 Ox39 Ox3a Ox3b Ox3c Ox3d Ox3e Ox3f
Bxh8 BxA41 Bx42 Bxh3 Bxi44 Bx45 Bxh6 BxA7 Bx48 B0x49 Bxha Bxi4b Bx4c Bxhd Bx4e Bx4F
0x50 Ox51 Bx52 0x53 Ox54 Ox55 Ox56 Ox57 Ox58 0x59 Ox5a Ox5b Ox5c Bx5d Ox5e Ox5F
Bx68 Bx61 Bx62 Bx63 Bx64 Bx65 Bx66 Bx67 Bx68 Bx69 Bx6a Bxéb Bxéc Bx6d Bxb6e Bx6F
0x70 Ox71 Bx72 Ox73 Ox74 Ox75 Ox76 Ox77 Ox78 Ox79 Ox7a Ox7b Ox7c Ox7d Ox7e Ox7F
0x80 Bz81 BxB82 0xB3 Bx84 Bx85 BxB6 BxB7 Bx88 0x89 BxBa Bx8D Bx8c 0x8Bd Ox8e Bx8f
0x90 0x91 Bx92 0x93 Ox94 Ox95 Ox96 Ox07 Ox98 Ox99 Ox9a Ox9b Ox9c Bx9d Ox9e Ox9F
Bxa@ Bxa1 Bxa2 Bxad Bxah Bxa% Bxad Bxa7 Bxa8 Bxa? Bxaa Bxab Bxac Bxad Bxae Bxaf
8xb@ Oxb1 Bxb2 Bxb3 Bxbk4 Bxb5 Bxb6 Bxb7 Bxb8 Bxb? Bxha Bxbb Bxbc Bxbd Bxbe Bxbf
Bxc@ Bxc1 Bxc2 Bxc3d Bxchd Bxc5 Bxcd Bxc? Bxc8 Bxc? Bxca Bxcb Bxcc Bxcd Bxce BRcf
0xd@ Oxd1 Bxd?2 0xd3 Oxd4 Bxd5 Bxd6 Oxd7 Oxd8 Bxd? Bxda Oxdb Bxdc Bxdd Oxde Oxdf
OGxe@ Oxel Bxe2 Oxe3 Oxel4 BxeS> Oxed Oxe7 Oxed Oxe? Oxea Oxeb Oxec Oxed Oxee Oxef
Oxf0 Oxf1 Bxf2 Oxf3 Oxfh Oxf5 BxF6 OxF7 Oxf8 Bxf0 Bxfa Oxfb Bxfc Bxfd Bxfe Oxff

m

RIS HASRHENTLE |

e =)

COM3 OPENED, 115200, 8 NONE, 1, OFF Rx: 5,764 Bytes  T: 0 Bytes

Zpb, JATCL 25 R SDMMC 2 DR SD $idfs .

fENV: REFRT, Wik SDMMC £ MiEE SD R IR,
3 AT SDMMC 42 ) A SR BRANEC B 5.
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STM32 By WAl 20— fFF DAC Sy EE e e ik

e HM S ER.

FIR0: ERfE DAC (HUBSHeEs) AT /EIREE, 42 DAC AOMCE R 5%, LB 5 AORs B sl o
SR REWSNCHE STM32 [ DAC Kbk, 2w S5yt 45 2 i IS8, Il ADC BEATIRAE, i Rfa L i vEff L
P A A

B e DAC REHLIRTE R P B 42 1

AExA s B DAC 173 HER MRS E, B DR a0 1 B IS AR T 1

TR 3 YR

BBITER:

iR E RS R R B AR 205%, BT DAC il U 5% >, Ak =f AR AR BURS A 2 il FE R AT ST AN,
RN R, IR S AR AR

RETEARCE T a8 STM32CubeMX B & STM32L431RCT6 (1] DAC #hi%, #3155 d Rl

1. WETAE

RS
FFRAR
BT EMZ NI R, X ERAER DI STMB2LA 1R (BearPi)

0

n
i
@
]
3
-
[
=
o

. VNIES
WA
. i LA Kedl — MDK A ot EFR AL, DA G AT A e AR 5
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Keil MDK Ailef B P i) 223 GAR R AT “/DREIRTTIRALX " WS AT, 1EFRIERE

— AR A

2. 2Rk MDK T8

BEGHES

FTIF STM32CubeMX, FTFF MCU &% 2% .

[ sTM32CubeMX Untitled

sTM3 r' File Window
Cubel

Help

Existing Projects New Project

Open Existing Projects
I need to :

Start My proj

ACCESS TO BOARD SELECTOR

Start My proj Tom Cro

ACCESS TO CROSS SELECTOR

Start My project from STBoard

[m x

© oy x &7

Manage software installations

Check for STM32CubeMX and embedd. .

CHECK FOR UPDATES

Install or remove embedded software p_.

INSTALL / REMOVE

New icore STM32MP1 Ser
for Industrial and loT applications

&7

STM3ZMP1 &

2k R A STM32L431RCT6

I New Project from & MCU/MPU

MCUMPU Selector

Features Block Diagram

A[E“.Eﬁo

Part Number Search

4 | STM32LA3IRC

Fic & I pHiR

Core Active
Productis in mass production

Series

Line

Package

Other v ERRENRS

Price =0.0

———————————

10 -5

_

Eeprom =0 (Bytes) MCUS/MPUS List 3 tems Display similar fen

-————

Flash =256 (kBytes) I IR Juaretng suuslunt pies ovsowuwsl s

_— STMI2L431RClx__Actve 00

Ram = 64 (kBytes) STMIL43IRC

Freq. =80 (MHz)

Advanced Graphic ¥

7 Buy 5> start Project

Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash

UnitPrice for 10KU (USS): 0.0 ‘\‘
¥ Larpss

o
[0] e Joncscor]
UFBGAGY 256 kBytes 64kBytes 52 80MHz 0.0
LQFP6S  256kBytes 64kBytes 52 80MHz 0.0
WLCSP64 266 kByles 64kBytes 62 GOMHz 0.0

. GRS F AN E R P (HSE) , 75 2E4E System Core HC & RCC;

. IR AE BRI B B (HSTD , 3X— 2wl AR i s
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X HL P AAL AP
[ STM32CubeMX Untitled™: STM32L431RCTx - ] X

TIEERCC
sz @ oy < LGy

CubelX
GENERATE CODE

Window Help

[ Master Clock Outpot
[ LSCO Clock Output
[ SAI Extem CLock
[ CRS SYNC Source LSE

Analog >
STM32L431RCTX

(Configure the below parameters Lot

Timers >
@ ® Fu

afSearch (Ge)_] ol a b a[]

Connectivity >  SQuetam Daramatare L]
[T s [ e [ e | Packae | qured Porgherls

STM32L4 STM32Ldx1 STM32L43RChe UFBGAG4 None B

REHO
NREIRTF AR R ST-Link JF HEEM 7 — &L, JREEWT:

veE 33 vee 33 veg 33
-1
ul Cl
o BCT4699 - Hl 100nF
19
= S1 =
N1 = SW-SPDT GNp
comn o

15

5
LPUARTI_TX NC2 T
com2

; WAN AT UART TX

3 iNo2 —  INA PC_UART_TX <-> WAN_AT_UART_RX
AT=PC
9 PC_UART_RX <-> WAN_AT_UART_TX
NC3 i
_PC UART TX |
7. |- ——CPCUART X PC_UART_TX <-> UARTI_RX
PC_UART_RX <-> UARTI_TX
NC4 - > W
" AT-MCU | LPUARTI_TX <-> WAN_AT_UART_RX
No4 a - LPUARTI_RX <=> WAN_AT_UART_TX
10K

X PN TR B AT-MCU BizX, {4 PC 1y 115 USARTL 2 [H)3i&$%

R ORI AR TC & USART L

szt ® File Window Help
GubehX

inout & Configuration

Pinout & Configuration Clock Configuration Project Manager
Additional Software

& USART1 Mods and Corfiurston
Ansiog ! Evme [roynchronous ; =]

~ Pinout

S
@ 5 Hardware Flow Control (RS232) Disable 9]
3 HordvareFlow Cntol (R5485)
By L
CANT Reset Configuration
121 Constant @ NVIC Settings @ DMA Setting: @ GPIO Setting
o2
03
ATt USARTI R
QUADSPI -
souvict Bt Rate 115200 i P
= Word Length it (ncluing Prty)
o] 2 e
SPI3 Stop 1
- e Bt
e brecroT o me
o Sy 1 Samples
UsaRTS o Disabie
B Fea
Auto Bt Dsate
Wlimedia > T — ieabl N
— s @
Rt Pin Actve Level Iversion Disae -
-1 = ] ] e ] Requrod Porpreas
SuaLe STULext STUS2L431RCI UFBGAG: e
osmaLe Szt STUs2LRCTX Larpes e

EZ & DAC
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Tfa %€ DAC %y @18
A /INRIR B3 122 1 R 38

M1

SPI_SCK
SPI_NSS
NC
GPIOI
ADC
DAC
GPIO2

SPI1_SCK
SPI1 NSS

o
GND [}

E53 GPIOI
ADC1 IN3

< DACI OUT2 —
" E53 GPIO?
E53 GPIO3 GPIO3

12C1 SCL IIC_SCL
{ 12C1 SDA IIC_SDA

E53 Interface

53

[=1] =] {1 BN L= (¥, =N [PV 1) B

o

Bt & DAC
WP DACL, JT B iEIE 2, M EEREARIAT,

szt @ File Window Help
CubeMX

oy x G

Pinout & Configuration Clock Configurati Tools
Additional Software
ol ] & DAC1 Mode and Configuration £ Pinout view
EmmEa 2@ T

OUT1 mode [Disable

T o [Connected to extemal pin oty ]

TSC
WWDG [ Exteral Trigger
Analog % Reset Configuration
ADC1
COMP1

(Configure the below parameters
s | . . o

OPAMP1
 DAC Out2 Settings

DAC1_0UT2 |58

Output Buffer Enable
e s Trigger None
User Trimming Factory trimming
Sample And Hold Sampleandhold Disable
Connectivity > =3
Q@ I a & o o[
STM32L4 STM32L4x1 STM32L431RCIx UFBGA64 None .

(A=A kY]
STM32L4 [ e 455 80M, JTLABC & PLL, #i¢/afdi HCLK = 80Mhz BT .

Loy x &

it & Configuration Clock Configuration Project Manager Tools

sz @ File Window Help
CubeMX

ck Issues

:’To WDG (K
System Glock Mux
uisiRC. e b
4000
. i wsl
wsE o
PLL Sourca Mux e 50 1z s 7
msi [N @
HSIRC o
e PN
i1 X20 ~ 2
Input frequency ik, e il PLLO —
5| Hsl @ 2
o - FLLF - fo SDMMC1 (MHz)
PLL 7
PLLSAIR —0
-

—0) =l
0 Iro 1261 (MHz)




ERTEEE

Pinout & Configuration Clock Configuration

cProject Settings
Project Name
21-DAC-0UT2 |

Project Location
F WMCU\BearPi N

Application Structure

|Elasic ~ | [ Do not generate the ma. ..

Toolchain Folder Location
|F:‘tMCU‘tBearF'i‘LZ1—DAC—OUTE‘n

Toolchain / IDE
IMDK-ARM V5 ~

ARIDAE R B E
I BB A ST WA A S

Pinout & Configuration Clock Configuration Project Manager

STM32Cube Firmware Library Packag

@ Copy all used libraries into the project folder
Project O Copy only the necessary library files
O Add necessary library files as reference in the toolchain project configuration file

Generated files

Generate peripheral initialization as a pair of .c/.h' files per peripheral

[ Backup previously Generated es Whan Tegenerating

Keep User Code when re-generating

Delete previously generated files when not re-generated

(HAL Setting;
[ Set all free pins as analog (to optimize the power consumption) ‘

[ Enable Full Assert

Template Setting

Select a template to generate customized code Settings ‘

A ARG

#ii GENERATE CODE BRI A i MDK-V5 T F£:
sm® File Window Help ® n oy '}( ‘Y—I

Cubel

CTx > Untitled - Project Manager > GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager

STM32Cube Firm,
® Copy all used libxaris into the project folder

Library Package

O Copy only the necessary by fes
O Add necessary livary fles as reference in th toolchain project configuration e

Project

3. TEMK ¥4E. 4. FTRAPRDG

EEM printf () B
Z%, HIEW printf BREE|F OHEH 2 M7k,

% 5 ARG

TG DAC farH R N 12 AR XSF, SR )5 HR 2 H i I01H 0-4096,  SIBr%r i B
value/4096x3. 3V, /5l fHE DAC 4, AR

int main(void) {

196


https://blog.csdn.net/BearPi/article/details/104310502

/% USER CODE BEGIN 1 %/

uintle t i = 0;

/% USER CODE END 1 */

HAL Init();

SystemClock Config() :

MX_GPIO Init();

MX_DAC1 Init();

MX USARTI UART Init();

/% USER CODE BEGIN 2 %/

printf ("DAC Test...\r\n”);

HAL DAC Start (&hdacl, DAC_CHANNEL_2);

/% USER CODE END 2 */

/% Infinite loop */

/# USER CODE BEGIN WHILE */

while (1)

/% USER CODE END WHILE %/

for(i = 0; i < 4096; i++)

HAL DAC SetValue (¢hdacl, DAC_CHANNEL 2, DAC ALIGN 12B R, i):

HAL Delay (2) ;
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printf ("DAC test finish, test again!\r\n”):

/# USER CODE BEGIN 3 #*/

/% USER CODE END 3 */}

B ===0OEta=
THE HEE W=V IE  EEH)

o B +=PpIHE™S |G

xn.
FROIRE DAC Test...

2 [ |SMier...(comiz v |DAC test finish, test againt
- DAC test finish, test againt
EHFE | 115200 x|

#ig & &
Hikufis |Hone =i
fBikfa |1 7|

4 Hone X

L E

(@ ASCIT () Hex
N=Es G

L BTk

U ®ridiF

EERE
@) ASCIT (O Hex

COM12 OPENED, 115200, 8, NONE, 1, OFF Rx: 73 Bytes Tx: O Bytes

Bik

I, WAL LA fEF DAC #yHFRTe = BIEE

PR
i SRER, JERL DAC fi 4R E HURAE, Rl ADC HEATHAIE .
3T DAC F) 73 # 3< FIVKR 268 i b P ) 5
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STM32 B HLEERY 21——1{# F ADC SEHK A AR

e HM S ER.

HE: JUE ADC FIAHICAIR, FENBEfE ADC ) TAE R, SzUBE S RS i &

SR BEMPHCE STM32 1 ADC Bidl, 4S5 BLHX MR r A8, I REAT & 2 ) AL B 20 #
FFEE AR

B ADC LB T 2 R HE R AR 1 15 B Ak

M s : R ADC [ SRAE B0 43 2000 I 2 245 SR IR s ), R DR U 2 1) v PR R RS
TR 3 YR

BBITER:

SR SR AE RS M BT A0, L ADC HERRALIR 003 51, 272k IR BV SRR T
SR TR IS, B S B A M RIR TR

RETEA R0 T ] A STM32CubeMX F & STM32L431RCT6 1 ADC 4%, i3EX DAC % b 51 B R AR

1. WETAE

RS
FFRAR
BT EMZ NI R, X ERAER DI STMB2LA 1R (BearPi)

i)
i
a
-
=
L
L=
=
=]

B HE%
. i LA Kedl — MDK A Fyoxd SEFR AL, DA G AR A e AR 5
Keil MDK Ailef BT 223 (AR AT LARVE “/MRRIRTIIEALX” R Ak, 1ERIHRE

R R
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2. 2Rk MDK T8

BEGHES

FTIF STM32CubeMX, FTFF MCU i F% 2% .

[ sTM32CubeMX Untitled

[m x

File Window Help (49 li D , ‘}\’_ ‘1’

Existing Projects New Project Manage software installations

Open Existing Projects Check for STM32CubeMX and embedd...

I need to :

CHECK FOR UPDATES

Start My prc from MCU

Install or remove embedded software p_.
Start My project from STBoard

ACCESS TO BOARD SELECTOR
New multicore STM32MP1 Ser
for Industrial and loT applications
Start My prc from Ci

ACCESS TO CROSS SELECTOR

&7

STM3ZMP1 &

2k R A STM32L431RCT6

I New Project from & MCU/MPU

MCUMPU Selectar | &

MCUMPU Fittrs.

BB O Features Block Diagram D esaurce: % Buy [5» Start Projsct
Part Number Search b fr [ TMNRLGIRE
Ultra-low-power with FPU ARM Cortex-M4 MCU 80 MHz with 256 Kbytes Flash
Core > 1° — UnitPrice for 10kU (USS): 0.0 ‘\‘
Products in mass procction W Lorpss
Series
Line
Package
i EEEEnRS
Piice =00
0 =52
-—
Eeprom = 0 (Bytes) MCUSMPUs List: 3 tems Display srar fer g
-—— ]
Flash = 256 (kBy

tes) L1 petno | Reterence  Juartsing Staus|untpics oriowvoss)l_Bosd | peckage ] pesn a0 ] freafarscore]
STM32L431RCIx _ Active 00 UFBGAGY 256 kBytes 64kBytes 52 80MHz 0.0

LQFPG4  256KBytes 64kBytes 52 80MHz 00

WLCSP64 256 kBytes 64KkBytes 52 80MHz 0.0

Ram =64 (kBytes)

Freq. =80 (MHz)

Advanced Graphic v

(R
° GRS AN SR AP (HSE) , NIFEZEAE System Core HR & RCC;
o A P BRI ISR B (HST) , 3X— 25 ] DLRE IS

H
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X HL P AAL AP
[ STM32CubeMX Untitled™: STM32L431RCTx - ] X

TIEERCC
sz @ oy < LGy

CubelX
GENERATE CODE

Window Help

[ Master Clock Outpot
[ LSCO Clock Output
[ SAI Extem CLock
[ CRS SYNC Source LSE

Analog >
STM32L431RCTX

(Configure the below parameters Lot

Timers >
@ ® Fu

afSearch (Ge)_] ol a b a[]

Connectivity >  SQuetam Daramatare L]
[T s [ e [ e | Packae | qured Porgherls

STM32L4 STM32Ldx1 STM32L43RChe UFBGAG4 None B

REHO
NREIRTF AR R ST-Link JF HEEM 7 — &L, JREEWT:

veE 33 vee 33 veg 33
-1
ul Cl
o BCT4699 - Hl 100nF
19
= S1 =
N1 = SW-SPDT GNp
comn o

15

5
LPUARTI_TX NC2 T
com2

; WAN AT UART TX

3 iNo2 —  INA PC_UART_TX <-> WAN_AT_UART_RX
AT=PC
9 PC_UART_RX <-> WAN_AT_UART_TX
NC3 i
_PC UART TX |
7. |- ——CPCUART X PC_UART_TX <-> UARTI_RX
PC_UART_RX <-> UARTI_TX
NC4 - > W
" AT-MCU | LPUARTI_TX <-> WAN_AT_UART_RX
No4 a - LPUARTI_RX <=> WAN_AT_UART_TX
10K

X PN TR B AT-MCU BizX, {4 PC 1y 115 USARTL 2 [H)3i&$%

R ORI AR TC & USART L

szt ® File Window Help
GubehX

inout & Configuration

Pinout & Configuration Clock Configuration Project Manager
Additional Software

& USART1 Mods and Corfiurston
Ansiog ! Evme [roynchronous ; =]

~ Pinout

S
@ 5 Hardware Flow Control (RS232) Disable 9]
3 HordvareFlow Cntol (R5485)
By L
CANT Reset Configuration
121 Constant @ NVIC Settings @ DMA Setting: @ GPIO Setting
o2
03
ATt USARTI R
QUADSPI -
souvict Bt Rate 115200 i P
= Word Length it (ncluing Prty)
o] 2 e
SPI3 Stop 1
- e Bt
e brecroT o me
o Sy 1 Samples
UsaRTS o Disabie
B Fea
Auto Bt Dsate
Wlimedia > T — ieabl N
— s @
Rt Pin Actve Level Iversion Disae -
-1 = ] ] e ] Requrod Porpreas
SuaLe STULext STUS2L431RCI UFBGAG: e
osmaLe Szt STUs2LRCTX Larpes e

EZ & DAC
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Tfa %€ DAC %y @18
A /INRIR B3 122 1 R 38

M1
SPIl SCK é SPI_SCK
SPI1 NSS 1 3 SPI_NSS
GND ||} 71 NC
E53 GPIOI 3 GPIO1 E53
ADC1 IN3 3 ADC
< DACI OUT2 = DAC
E53 GPIOZ ; GPIO2
E53 GPIO3 9 GPIO3
12C1 SCL 10 IIC_SCL
{_12C1_SDA IIC_SDA
E53 Interface
Fic & DAC
e DACL, JTJafmthidiE 2, Ao B RIFERARD AT
sg:vllﬂgﬁ;(ﬁ File Window Help ® oy x L7
Pinout & Configuration Clock Configuration Project Manager

Additional Software v Pinout

& Configuration £ Pinout view H

e -

OUT! mode Disable

Q0 mode Connected to extemal pin only — v

TSC

WWDG
Configuration
Analog v -
o
ADC1 o
COMP1 2
g
OPANP1 fa}
u
Timers > Trigger i
User Trimmin g Factory trimmin 9
Sample And Hold Sampleandhold Disable
Connectivity > =
@ I a b 4 Q
T s R,
STM32L4. STM32L4x1 STM32L431RCh UFBGABY None ?

HIIR/NRF —— ADC
ADC 4=F% Analog-to-Digital Converter, RUBELf-Ziifnds, W CLK &SR IG5 i oy S HUN
WAES, A BT b, B2 NS,

STM32L431xx HRFIA 1 /> ADC, ADC Zr#imils 12 £z, &> ADC HA 21 20 NMRAE
I, XESEER A/D BRI DI, SR, R W AT . ADC s SR AT LA X 5
A XT3 07 AAERETE 16 [ g7 fE a8

STM32L431 ¥ ADC f5 K[HEHRE 2 5. 33Mhz, HHEE R A4 0. 188us (12 fii4r#i
W), ADC UGN 6] 5 AHB 2RI Bl e 0 5

FIVR/INER J 45 X ADC A A T iR e 2

HisE ADC 1BiE
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A /NAEIUR EB3 45 (1 R 2L -

Ml
SPIT_SCK SPI_SCK GPIO4 {E33 GPIOA
SPII_NSS SPI_NSS UART_RX { _UART3 RX
GND NC UART_TX UART3_TX ]
ES3 GRIOI b GPIOI s GPIOS { _E53 GPIOS
ADCI_IN3 ; ADC SPI_MOSI SPII_MOSI
[_DACT OOT DAC SPI_MISO SPII_MISO
E53 GPIOZ 7 GPIO2 “GND L4 veeas
¥ C2|[47uF
E53 GPIO3 f———— GPIO3 vee 33 |5 25 { !IIGND
3CT_S 7o HC_scL GND (7 & |
12C1_ SDA 1IC_SDA VCC_ 50 =l
E53_Interface
GND

BB ADC (HIREBAER)
ek ADCL, JF B 3:

[

Clock Configuration Project Manager
= v Pinout
ADCA Mode znd Configuration £ Pinout view System view
]
IN3[IN3 Single-ended V] o
SystemCore > ‘ - |
N4 [Disable ]
Analog b 5 Disable —]
a Configuration
Reset Configuration
GoP1 T
st ADC1_IN3
DAC1
OPAMPA 2 I
I
Timers > '
lock Prescaler Asynchronous clock mode divided by 1
>
COIREY Resolution ADC 12-6it resolution I
Data Alignment Right alignment
Multimedi >
Himeca Scan Conversion Made Disabled [OF = G} = &
= Continiinis Convarsion Mode: Nisablad
[T 5o | Lines vies
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int main(void) {

/# USER CODE BEGIN 1 #/

uintlé t i = 0;

uintl6é t adc value = 0;

float vol = 0.0;

/# USER CODE END 1 %/

HAL Tnit();

SystemClock Config() ;

MX_GPIO Init();

MX_DAC1 Init();

MX USARTI UART Init();

MX_ADC1 Tnit();

/# USER CODE BEGIN 2 #/

printf ("DAC Test...\r\n”);

HAL DAC Start (¢hdacl, DAC_CHANNEL 2) :

/% USER CODE END 2 */

/% Infinite loop */

/# USER CODE BEGIN WHILE */
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while (1)

/% USER CODE END WHILE %/

/% USER CODE BEGIN 3 %/

for(i = 0; i < 4096; i++)

HAL DAC SetValue (¢hdacl, DAC_CHANNEL 2, DAC ALIGN 12B R, i):

HAL Delay (2) ;

if(i%1024 == 0)

/% [EH ADC 2RFE #/

HAL ADC Start (&hadcl) ; VBB ADC ) 4

HAL ADC PollForConversion (&hadcl, 50); //ZE/F ADC 3545214

adc_value = HAL ADC GetValue (&hadcl); //ZEHR ADC 34145045

vol = ((double)adc_value/4096)*3. 3;

printf (“adc value = %d, vol = %.2fV.\n”, adc_value, vol);

printf ("DAC test finish, test again!\r\n”);

/% USER CODE END 3 */
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