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ARM
CORTEX-MO

ARM ARM
CORTEX-M4 CORTEX-M7

CPU-AmV6-M CPU-AmV7-M CPU-AmV7-M

Memory P otection unit DSP FPU
Data

Watchpoint

1M Trace l DataWP @ JTAG

Serial
Wire

ETM Trace Brakpoint

Breakpoint

5 D-TCM I-TCM ECC
Unit

AXI-M

ARM Cilzin (gla s sloms anslio :(F) IS5
ARM  (glaekisls 5 o caw 2o VY sla ) 285 S STMicroelectronics s & 51 STM32 o5l il
Sl il Sl VU s Shas 503 28 SUKG s 4 la ) 285 S ol 55 o el |, Cortex-M
LG gl @ ael gl sl Sl Sl Ol SIS L ke Waeds s Sl s b
A ohl 15l o e ol aiis Hlezr 4 STMBZ (gla J 255 Koo Lilodd L1 La J 28 5 s
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Cortex-M7-

STM32H7 oo 480 MHz - 240 MHz 1to2 MB
High STM32F7 Cortex-M7 216 MHz 256 KB to 2 MB
Ferformance STM32F4 Cortex-Mé4 180 MHz 64 KB to 2 MB
STM32F2 Cortex-M3 120 MHz 128 KB to 1 MB
STM32G4 Cortex-M4 170 MHz 3210512 KB
STM32F3 Cortex-M4 72 MHz 16 to 512 KB
Mainstream STM32F1 Cortex-M3 72 MHz 16 KB to 1 MB
STM32G0 Cortex-MO+ 64 MHz 16 to 512 KB
STM32F0 Cortex-M0 48 MHz 16 to 256 KB
STM32U5 Cortex-M33 160 MHz 1024 to 2048 KB
STM32L5 Cortex-M33 110 MHz 256 to 512 KB
STM32L4+ Cortex-M4 120 MHz 512 KB to 2 MB
Ultra-low-power
STM32L4 Cortex-M4 80 MHz 64 KB to 1 MB
STM32L1 Cortex-M3 32 MHz 3210512 KB
STM32L0 Cortex-MO+ 32 MHz 810 192 KB
Wireies STM32WB  SoneeMa 64 MHz -32 MHz 256 KB to 1 MB
STM32WL Cortex-M4 48 MHz 64 KB to 256 KB
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STM32 F 051 R 8 T 6
Code size(Kbytes) Pin count
Family Specific features (3 digits) 0 g Fgff;'rf. gg’lp
STM32 32-hit MCUs (Depends of product series None G Ceramic OFP
STM8  8hit MCUs exhustive list) 7 2 H LFBIGA/TFEGA
STM32x - | UFBGAPitch 0.5
051 Entry-level é 6 J UFBGA Pitch 0.8
. 4 K UFBGAPith 065
103 STM32 foundatl_on 3 > 0 Pkl G
303 103 upgraded with DSP 7 P TSSOP
ol CUVECH — and Analog B 64 Q PhsticQFP
A Automotive 407 High-perfomanoeand 9 2 T QP
F Foundation DSP with FPU A 96 U UFQFPN
L Ultra-low power 152 Ultra-low-power B 128 V. UFQFPN
S Standard P Z 192 Y WILCSP
T  Touch sensing C 256
W Wireless = g?‘z‘
xP  Fastrom = Z
G 1024
H 1536
1 2048
Pin count
D-14pins C-48&49pins A-169pins  —— Temperature 1
Y-20pins(STM8) U-63pins F-208pins Range ('C)
F-20pins(STM32) R-64pins E-216pins 6and A 400 +85
E-24&25pins J-72pins G-256pins 7and B 40 to +105
G-28pins M-80pins 3andC  .40to+125
K-32pins 0-90pins D 40 to +150
T-36pins V-100pins
H-40pins Q-132pins
S-44pins Z-144pins

axdad anlis 5l eslinal L STM32 sl J 28 5 So DUl 5l pdony el i(8) IS5
oalizal b das oo o3lrl 0108 4 a8 U8 e 1S (ol 5 slaaals 51 & STMicroelectronics

|\—> 1.Configuration 2.Development —p| 3.Programming 4.Monitoring

stMz2 \R stma2 (R stmz Nl stva2 (R

Cube Cube Cube Cube

Mandatory fir development
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V. USB Serial q.
Y. USBOTG \RF
Y. RESET- BOOT-WKUP AAR
¢. J3(OUTPUT PORT) Y.
6. STM32H7BOVBT6 Y.
. BLK (For Backlight) 22
V. RS485 OUT Vo.
A. FPC4(RST TOUCH) v

FPC40(RGB LCD)

VR1 (V-COM)

CPT TOUCH

CAN OUT

SWD

J2(OUTPUT PORT)

CAN (SN65HDV230)
JP1/JP2(SERIAL/USB HOST)

Y.

Yv.

YY.

Y¢.

USB Serial (CP2104)
FPC50 (RGB LCD)
XPT2046

RS485 (SP3485)
RTC BACKUP
MICROSD
QSPI(W25Q64)
SPI(W25Q64)
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STM32 s 5 NEW w55 LU S s 51 l3le 3 038 5L 5 eoliatst] e G sl 51 g )
Aoled ol | Project

File | Edit Source Refactor Navigate Search Project Run Window Help

New Alt=ShiftsN > [ Makefile Project with Existing Code
Open File & C/C++ Project

(. Open Projects from File System... [ STM32Project
Recent Files > [ STM32Project from an Existing STM32CubeMX C File (ioc)
. oy | [ projd Crste s New STWBZ project
Close All Editors CtrleShift+W &3 Source Folder
Save Cutes | Folder
Save As. [¢ SourceFile
Save All Ctteshiftss | [ HeaderFile
fevert [ Filefrom Template

& Class
Move...
S p [ Other. Ctrl+N
Refresh F5
Convert Line Delimiters To >
Print.. Ctri+P

a1 Import..

(9 Bl New STM32H5 MCU series: more
Properties Al Enter performance & scalable security
Switch Workspace > ®
Restart
Exit Quick links

=7
sr:;s';c':me ‘ @ sTM32CubelDE resource portal on wiki |
example

‘ $TM32CubelDE manuals |

CubelDE )‘Jﬁ\r]’ 0 e °)=J):f ool (V)Jg.&

B rA=a

@ Support & Community

=

‘Standalone STM32 Tools

eessee %99 z;z
® 2
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@ Desionsuite V]
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E Download selected Files

Download File cube-finder-db.zip

Download and Unzip selected Files

‘f‘ 6‘.)\2.:\ BE CubeMX J‘Jﬁ‘rf' 6\.&53\) Lf'l'w))-}f ﬂ)—ﬂj (A)Jﬁ,j

Commerical Part Number s ,> MPU/MCU Selector S . ,.. ,> Target selection iz 51 -Y

MCU/MPU Selector

Jéul;db‘b&.;bdv\ﬁjJ:,SJ)\)‘)JSJ:.SJJ&AJAGrL

MCUMPU Fil
R B o
o
ot Namer ISTM32H7BOVETE|

a +-
PRODUCT INFO
Segment
Series
Line
Marketing Status
Price
Package
Core

Coprocessor

MEMORY

Flash =128 (kBytes)

[ 3

128

EEPROM =0 (Bytes)
[

0
RAM Total = 1184 (kBytes)

[
1184
RAM = 1184 (kBytes)

[

1184

CCMRAM =0 (kBytes)
L

n

Features Block Diagram Docs & Resources CAD Resources [2] Datasheet [ Buy

STM32H7 Series

High-performance and DSP with DP-FPU, Arm Cortex-M7 MCU with 128KBytes of
Flash memory, 1376 KB SRAM, 280 MHz CPU, L1 cache, graphic accelerations,
external memory interfaces, SMPS and large set of peripherals

‘ LQFP 100 14x14x1.4 mm

STM32H7B0xB devices are based on the high-performance Am'\@ CDR&X®7M7 32-bit RISC core operating at up to 280 MHz The
Cortex® -M7 core features a floating paint unit (FPU) which supports Arm® double-precision (IEEE 754 compliant) and single-precision
data-processing instructions and data types. STM32H7BOXB devices support a full set of DSP instructions and a memory protection
unit (MPU) to enhance application security.

STMB32H7B0XB devices incorporate high-speed embedded memories with a flash memory of 128 Kbytes, around 1.4 Mbyte of RAM
(including 192 Kbytes of TCM RAM, 1.18 Mbytes of user SRAM and 4 Kbytes of backup SRAM), as well as an extensive range of
enhanced /Os and peripherals connected to four APB buses, three AHB buses, a 32-bit multi-AHB bus matrix and a multi layer AX|

STM32H7BOVET6

Unit Price for 10KU (USS) : 5.1508

E
Productis in mass production

MCUs/MPUs List: 2 items

Display similar items ¢ Export
| - [commerciat Part o _[Pa..| Reference | Board x| Package ] Fiash x| ram xjrox]Freq..x}
72 STM32HTBOVBTE STM32HTB... Active  5.1508 LQFP 100 14x14x1.4... 128 k... 1184K..62 280 M...
¢ STM3ZHTBOVBTETR | STM32HTB.. Actve  5.1508 LQFP 100 14x14x14.. 126 k.. 1184 k.62 280 M.

CUbEIDE i 33lp 5 3 J 285 ,Soe il 4 Loy po 0oy 2(4) S0

Aeas el 5 el

3
W

5 55 o 03Ul STM3ZHTBOVBTE =55 Koo 51,15, 5203 ol 3

Gl oS Dlell (o 5 asl 5 O e ol Sbay o o — E

Setup STMIZ project

Project
Preject Name: | ProjectTest|
[ Use default location

C:/Users/Matt/Desktop, Tes

Options

Targeted Language
®C OCe

Targeted Binary Type
(®) Executable () Static Library

Targeted Project Trpe
® 5TM32Cube O Empty

< Back Next >

Cancel

| @
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Device Configuration Tool editor is associated with Device Configuration Tool
perspective. Do you want to open this perspective now?

Remember my decision

CubelDE |33l 5 ;> Perspective (sles bl o ey (1)) IS5

ol @p‘}:ﬁ)ﬂ LthojjﬂuLASJ‘b <=L'>u‘ ‘J)JL‘S}J&.AMQW Q‘j&&uw‘)s—-\
Al Ll g

File Edit Nevigate Search Project Run Window Help

] |- R-i%-0-Q-idif-H-F-0rc-2-(20 Q e @@
[f5 Projec. X = B [ ProjectTestioc X =8
SRR N FrojectTestioc - Pinout & Configuration
[ ProjectTest
out & Configuration Project Manager Tools
Vv Pinout
ol ~Jejf
Categori N
>
System Core >
Analog >
Timers >
Connectivity >
Multimedia >
Security >
Computing ’ STM32HTBOVBTX
Middleware > T LaFP100

Trace and Debug >

Power and Thermal >

ol Sl e 055 ol Oledas o oy (1Y) IS

File Edit MNavigate Search Project Run Windew Help
o | kv O R Al a2 @ Q g B[O

[ty Pojec. x = O [0 ProjectTestioc X =}

RORRI roioirostioc ClockContiguraien > |
[ ProjectTest

& Configurati

Clock Configuration Project Manager Tools

v

Clock Issues

[ 1o cPu clodk
1o 6P sys4c
At e
EE 1o a3 Pet
[ 1o AP Pel

System Clook Mux N
o AP Pet

[P -

csi @ SYSCLK(uHaiCDCRRE HE Frescaler APB1 Tinfe
& nee O 1o APB2 Pefs

PLLGLK To APB2 Tinfe

To AHBA Pafi

To APBS Pefi

[ Jrousaan
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I@I Do you want generate Code?

[ Remember my decision

&‘J.S;\ 6LAJS .L;.‘_}J E) C)La.:ja.u eJ:}-J 4.3.5»3[; °j>""€. (\i)d&.&

Open Associated Perspective?

‘."_“.‘ This action can be associated with C/C++ perspective. Do you want to open this
Y perspective now?

[JRemember my decision

e

s 39S (sl 3,5 ¢@ perspective (slol Sl o 2y :(10) IS2
ol 3 JSKSE ke CUbEMX 1l s HAL abuls v 5 i |l e olg glod -4

Cube IDE 33l 5 o el (sl :(17) S

Hardware _aesce a5 HAL .ol ol eslaswl HAL slasilbolS 51 s 530S (6l o IS 5 ias cpl s o
L Joles Ol a8 353 o0 Csmimen bl 5 )8 0 dauly Y & wooul Abstraction Layer
Vb s il 55 S L GRS () S o o8l 3 s s @1 aitees oo 2wd 41 38 Ok Sl Bl
HAL U sidars 5 slaasl 5 4S5 sbas cdas o il 53l 1) 08 (6 bl 503 S Sosla |y s siasli

gt |l STMB2 (gla J 285 Son ilie 615 (5 55 Dl eadS Oy A5 5
SMSPL L aS cl ) 285 oo il la w28 gl Mkl w5 51 las yomme Jols HAL
HAL_ADC_Start() « /35,5 slaaly ks sl» HAL_GPIO_WritePin() Lils ¢ el
SLIUART &b 5lesls Jlel gl s HAL_UART _Transmit() 5 Jlaws 4 S JUT ik o Gl
(PSS b 6585 4 S O b S e SWS el 4 il ol Sl eslizal e

31s 50 s, se Dol gies Gl
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ka5 Blas slaly 41, VCC 5 GND SWCLK SWDIO RST (slasly 03,5 #1855 (8l o

VTref
Not used
Not used
SWDIO
SWCLK
Not used

SWO
[77 RESET

Not used
5V-Supply

Db Jare S5 Sen 53 e

le
3 e
5e
7@
9@
ll1e
13 @
5@
17 @
19@

2| NC

4 | GND
6 | GND
8 | GND
GND
121 GND
14| GND*
16 | GND*
18 | GND*
20| GND*

o 6 6 06 06 06 0 0 0 o
[E
o
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GPIO w19 g 3395 anwgi O 93 (5 lloly 2) saloyT

03,5 ¢S5, STM32CULEIDE isle 5 55 o35, sbmsl b pmeiils [ilesl ol L3 i oibesl Saa

Spdie Wl 5 Sn ol a4 o 1> izmen 5 J 2S5 S
oA 8308 sbal e 5 gl STM32 s General Purpose Input Output L GPIO :4edde—
e S s Shas it olal Gua glyls bacys 3l e oS Jb= 5 5,8 o 13 eslanad 540
Sl gh S S JUT Cose b s 2 (800 L;L@QJB-);)\}MDJ Loy Jaee jsba Ll .
Reset .S iy hals (5,51 O pae U L)l 51,3 Reset State > LGPIO el 55 Ly &l o
w8 e 15 High Impedance <Jl- s ) 285 S laasl of 3 &S el Il State

Pull down
— Input —— Floating
Pull up

——> Output —» Open drain

Push pull Pull down/Pull up

STMB2 J 285 Sn slacy s S5 2 s JB szl () Jsa

Pull L ,Floating Pull down Q)y@jﬁa)yajﬁutjj4{49.-)5\.3.\3\)3&&36;)))&\9-)3
o Jo2s GND L VCC w5 5,3 iy Sojse0 4 a0l oS ol = Floating oI 5,5 513 up

VCC VCC
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1. HAL_GPIO_WritePin(GPIO_TypeDef *GPIOx, uintl6 t GPIO_Pin, GPIO_PinState
PinState)
A 5550 &) el GPIOX Ul Olo ST 3 55 oo 03lizwl GPIO 3 i b oas Jldie (gl =6 ol sl
sl PinState ‘0 g Qbﬁ)T} <was GPIO “ L).,J.A O a)La.v:l (:jb QLA}f‘)T G &JJ‘JJ.A LS‘J"
GPIO_PIN_SET ,luas L (0) GPIO_PIN_RESET luis Ll 0 45 AS o ascis |y w29 5
Al azsls | (@)
2. HAL_GPIO_ReadPin(GPIO_TypeDef *GPIOx, uintl6_t GPIO_Pin)

L3 8 5215 (O)RESET L (1) SET pslie Ll 5 o 5 358 oo 03Ul GPIO 5l 01 g+ sl s 6 cnl Sl
by ool 35 Ol ST 5 Ol (gl a5 5,50 s g oL GPIOX ouﬁjiydu Aol
~.I GPIO

3. HAL_GPIO_TogglePin(GPIO_TypeDef *GPI10Ox, uintl6_t GPIO_Pin)
Jj&wjgxﬂ\) °MWW~)‘MMCULJ%|
4. HAL_Delay(uint32_t Delay)

Sl b de olie 53 (60 Tl 51 sde g e eslanal el s 6 sl (o @U o
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ol 55 L e dome b ilesl Wsy ps oS el il gla i Lels maine LL s Ll |
J?SQJ“)WQT)J ‘)ﬁ.) 6[.&.,\5}413)Wh||9(1)u,2>u444ﬁbf

/* USER CODE BEGIN WHILE */
while (1)
{

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
//Check USER1 button state
if(HAL_GPIO_ReadPin(USER1_GPIO Port, USER1 Pin) == 0){
//Turn on D7 pin
HAL_GPIO WritePin(D7_GPIO_Port, D7_Pin, GPIO_PIN_SET);
// Delay for 1 second
HAL_Delay(1000);
//Turn off D7 pin
HAL_GPIO WritePin(D7_GPIO_Port, D7 _Pin, GPIO_PIN_RESET);
}
}
/* USER CODE END 3 */
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Erasing memory corresponding to segment O:
Erasing internal memory sector 0
Download in Progress:

File downlead complete
Time elapsed during download operation: 00:00:00.181
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Download verified successfully

Shutting down...
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Common Cathode Common Anode
Numbers

(DP)GFEDCBA | HEX Code (DP)GFEDCBA HEX Code

0 00111111 Ox3F 11000000 0xCO
1 00000110 0x06 11111001 OxF9
2 01011011 0x5B 10100100 O0xA4
3 01001111 Ox4F 10010000 0xBO
4 01100110 0x66 10011001 0x99
5 01101101 0x6D 10010010 0x92
6 01111101 0x7D 10000010 0x82
7 00000111 0x07 11111000 OxF8
8 01111111 Ox7F 10000000 0x80
9 01101111 Ox6F 10010000 0x90
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A s PUll-Up 55 2 1, PEL0 JIPET (53555 sl ol GPIO s

Configuration

|Group By Peripherals
© GPIO

Search Signals

l:l [1 Show only Modified Pins
Pin NamelSigna_[GRI0 | GPIO mode | _GPIO Pullup/Pull-down [ Maxim.__[Fast M. JUser Label] Modied_
PE7T nfa n/a Input mode Pull-up nfa n/a ROW 4
PES n/a n/a Input mode Pull-up n/a n/a ROW_3
PE9 nfa nla Input mode Pull-up n/a n/a ROW_2
PE10 nfa na Input mode Pull-up nfa nfa ROW_1
PA4 n/a Low Qutput Push Pull - No pull-up and no pull-down  Low nfa CcoL_4
PBO nia Low Qutput Push Pull  No pull-up and no pull-down  Low nfa COL_3
PB1 nfa Low Qutput Push Pull - No pull-up and no pull-down  Low nfa coL_2
PB2 n/a Low Qutput Push Pull - No pull-up and no pull-down  Low nfa CoL 1

Mutrnt Buekh Bull Na anllons and na nolldase 1 maar nia Qan 2 m

PEN nia 1 maar
¢PET Configuration

GPIO mode ‘\nput mode |
GPIO Pull-up/Pull-down [Pull-up |
User Label [ROW_4 |

LS 5 CoaSd g (512 GPIO sl olaglars :(1) S

Cslie 3L 5,50 slbaS B w1, Ctrl +S s 5 uls Clock Configuration S ;o 55 a5 O
&3 bl HAL absols 51 eslizal Lot Jlasl Olendars U

d Sl ot eslinal 3 5lesT 3 et bome w5 31 GlesT cpl s teslinal 5,50 w5 (B e —E
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.bj.fuu.a oslaal sl V.«Ja.u“

ol > keypad_scan @b o Bl i as Char g5 sl ae SO o5 50 t ool o siaals  —0

/* USER CODE BEGIN PV */
char key_pressed = 0;
/* USER CODE END PV */

035 oSl aib g ol yaseia O ol 3l 4 lailen ool o ani s Keypad_scan b sl slsl 3
03 sl S atls 5y AMS amio la it Bme s KBYS ke j3 ) 55 515 edge o 1 LS ai
) abgn o e 5 03 IS amio slal s (Sl & g eld wiS S @ e Lol

.JAJuf‘JAfiij

/* USER CODE BEGIN © */

//Scans the keypad and returns pressed key

char keypad_scan(void)

{//Keypad button mapping in a 4x4 matrix
char keys[4][4] = {{'1', '2", '3', 'A'},

{l4lJ l5 3 6IJ lBl})
‘7', '8', '9', 'C'},
*', 'e', '#', 'D'}};
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for(int i = 0; i < 4; i++)
{
// Set current column as output and low
switch(i)
{
case 0:
HAL_GPIO WritePin(COL_1_GPIO Port, COL_1_Pin,
HAL_GPIO WritePin(COL_2_GPIO_ Port, COL_2_ Pin,
HAL_GPIO WritePin(COL_3_GPIO_Port, COL_3_Pin,
HAL_GPIO WritePin(COL_4_GPIO_Port, COL_4 Pin,
break;
case 1:
HAL_GPIO WritePin(COL_1_GPIO_Port, COL_1_Pin,
HAL_GPIO WritePin(COL_2_GPIO_Port, COL_2_ Pin,
HAL_GPIO WritePin(COL_3_GPIO_Port, COL_3_Pin,
HAL_GPIO WritePin(COL_4 GPIO Port, COL_4 Pin,
break;
case 2:
HAL_GPIO_WritePin(COL_1_GPIO_Port, COL_1_Pin,
HAL_GPIO WritePin(COL_2_GPIO Port, COL_2 Pin,
HAL_GPIO WritePin(COL_3_GPIO Port, COL_3 Pin,
HAL_GPIO WritePin(COL_4 GPIO Port, COL_4 Pin,
break;
case 3:
HAL_GPIO WritePin(COL_1_GPIO Port, COL_1_Pin,
HAL_GPIO_WritePin(COL_2_GPIO_Port, COL_2_Pin,
HAL_GPIO_WritePin(COL_3_GPIO_Port, COL_3_Pin,
HAL_GPIO_WritePin(COL_4_GPIO_Port, COL_4_Pin,
break;
}
// Read current rows
if(HAL_GPIO_ReadPin(ROW_1_GPIO_Port, ROW_1_Pin) == @)
return keys[0][i];
if(HAL_GPIO ReadPin(ROW_2_GPIO Port, ROW_2_Pin) == @)
return keys[1][i];
if(HAL_GPIO_ReadPin(ROW_3_GPIO_ Port, ROW_3_Pin) == Q)
return keys[2][i];
if(HAL_GPIO ReadPin(ROW_4_GPIO Port, ROW_4 Pin) == @)
return keys[3][i];
}
return 0; // No key pressed

}
/* USER CODE END @ */

o Al el 03 105 WIS amin S 4SS s 53 AIS amis (Sl L e L Lol While 4> s

Sy o0l oled Q&OMJJ)JJK&)\}EQ_)% o7~ 02 ODR g jleslandd b bl

/* USER CODE BEGIN 3 */

GPIO_PIN RESET);
GPIO PIN_SET);
GPIO PIN_SET);
GPIO PIN_SET);

GPIO PIN_SET);
GPIO _PIN RESET);
GPIO PIN_SET);
GPIO_PIN_SET);

GPIO PIN_SET);
GPIO_PIN_SET);
GPIO_PIN_RESET);
GPIO_PIN_SET);

GPIO_PIN_SET);
GPIO_PIN_SET);
GPIO_PIN_SET);
GPIO_PIN RESET);

key_pressed = keypad_scan();//Scan the keypad for a pressed key

if(key_pressed != 0)//If a key is pressed

Ox3F; // Display @ on 7-segment (0b@111111)

{
switch(key_pressed)//Determine which key was pressed
{
case '9':
GPIOE->0DR =
break;
case '1':
GPIOE->0DR =

0x06; // Display 1 on 7-segment (©b0000110)
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break;

case '2':
GPIOE->0DR = Ox5B; // Display 2 on 7-segment (©b1011011)
break;

case '3":
GPIOE->0DR = Ox4F; // Display 3 on 7-segment (©b1001111)
break;

case '4':
GPIOE->0DR = Ox66; // Display 4 on 7-segment (©b1100110)
break;

case '5':
GPIOE->0DR = @x6D; // Display 5 on 7-segment (©b1101101)
break;

case '6":
GPIOE->0DR = Ox7D; // Display 6 on 7-segment (©b1111101)
break;

case '7':
GPIOE->0DR = Ox07; // Display 7 on 7-segment (0b0000111)
break;

case '8':
GPIOE->0DR = Ox7F; // Display 8 on 7-segment (©b1111111)
break;

case '9':
GPIOE->0DR = Ox6F; // Display 9 on 7-segment (©b1001111)
break;

default:
GPIOE->0DR = 0x00; // Reset display if an invalid key

}
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Software interrupt
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Interrupt IRQ1
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EWB-STM32H7BO

m
e PC13
USER1
D7
PC1
1.5k ®¥ Red

3, LED s Jsls ol (8) JCs
85 1 S Salis S bl 5 6350 by Jlss i+ STM32CUDEIDE 33l 5 ool -
55 65 » D7 Olge LLED 4 «S 1, PCL L .as 1 3 Serial Wire g5, 1, Slos b= 5 dak
a3 55 53 USERL A0S 00 &S 1 PCI3 iy o 5 a8 025 s 2 Olse a0 ) Sl Jomto a5
S s (GPIO_EXTIL3) x )l iy by Ol s ol fuate

VBA DEEU_GiTRACEDU VBAT §
DFSDM1_CKIN4

USER1 DFSDM1_DATIND USER1
1252_SDO Reset_State
LTDC_GS PWR_WKUP4
MDIOS_MDC RTC_OUT_ALARM|
OCTOSPIM_P1_04 RTC_OUT_CALIB
PWR_WKUPE RTC_TAMP1
RTC_TAMP3 RTC TS
SAI_ GPIO_Input
SAI_SD_A GPIO_Output
SDMMC2_CK GPIO_Analog
SPI2_MOSI EVENTOUT
GPIO_Input
GPIO_Analog
EVENTOUT

GPIO_EXTI1

o7 D7

(<) (QWH))
37 42 3 (LED) PCL aply () EXTILB 0l e 4 PCL3 aly odass (i) (0) S
&l 1y 4y 1 NVIC gﬂﬂjwmw.@mmﬁj%ﬂbpcm wLGPIO &, 5l s
S s b gl

+PC13 Configuration :

GPIO mode ‘E:dema\ Interrupt Mode with Rising edge trigger detection ~ ‘

GPIO Pull-up/Pull-down [Pull-up ~]

User Label ‘Uaeﬂ ‘
Group By Peripherals ~

© GPIO  (© DEBUG © NVIC

NVIC Interrupt Table Enabled Preemption Priority Sub Priority
EXTI line[15: 10] interrupts | @8 | o

Jle 5 5o Rising & 5 LEXTIB & by, e aiss (s3badles (1) IS
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A ks | addy Co sl Ll g5 e Configuration isw NVIC & o w55

) NVIC  (©) Code generation

Priority Group 4 bits for pre-em... ~  [_] Sort by Premption Priority and Sub Priority ] Sort by inter

Search @) (3 Show available interrupts v @ Force DMA ¢

NVIC Interrupt Table Enabled Preemption Priority

Non maskable interrupt
Hard fault interrupt

Memory management fault

Pre-fetch fault, memory access fault
Undefined instruction or illegal state

System service call via SWI instruction

Debug monitor

Pendable request for system service
[Time base: System tick timer 15
PVD and PVM interrupts through EXTI line
Flash global interrupt

RCC global interrupt

EXTI line[15: 10] interrupts

FPU global interrupt

HSEM1 global interrupt

ECC diagnostic Global Interrupt

(]

D|0|0|@|t
oo o|lo|o oo

)\J'élc_)j 33 NVIC glaass 5 Jgu (V)Ji.z

Jj.&& \).>-\ Wy.,\s.la,?ud)‘ﬁx oj::-b)‘u.m.:

HAL_GPIO_EXTI_IRQHandler (uintl6_t GPIO_Pin)
w‘ cJAJ‘_;G C‘) fJL} 4.625‘5 &f. ‘\SL;:LA) J}J:L;o obu:.«:‘ EXTI 4.‘25‘5 C“"""")‘")" g;iﬂ.f\.o 6\f CU w\
CU w‘ cCﬁL@J PR E P <=L>u‘ ‘_) ais 4 d.:jj\ J)\Jﬂ R u"‘.}}‘)ﬁ HAL h,wjj CU
3 |l 4y s Y Sl b 5 a1, HAL_GPIO_EXTI_Callback

HAL_GPIO_EXTI_Callback (uint16_t GPIO_Pin)

gy plS &S 550 00 g Jls Dlgie a8 i |y alls b 4 by e Slles Ol 5 e
5 e3ls QLS [2STy 0T b conlize 5 05 S sl

g5 0 sl 1 Interrupt JUslS oace sl slazl s Maine LG s 1 ale3l o siasl 5 =0
S o sl s Shas

/* USER CODE BEGIN PV */

// Interrupt flag to indicate an external event
uint8_t Interrupt = 0;

/* USER CODE END PV */

P@a?abw,\?ﬁqﬁﬁ;\,wfjd\bcu%,'b:&ccu%Jgé\ﬂ;bﬁbjk}wmain.cﬁ
Aads Hlide oS 1y el iy a8 4l glanl s aS ads s Sl e ol S asy Slas acs
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/* USER CODE BEGIN 4 */
void HAL_GPIO_EXTI_Callback(uint16_t GPIO_Pin)

{
// Check if the interrupt is from USER1 button
if (GPIO_Pin == USER1_Pin)
// Set the interrupt flag
Interrupt = 1;
}

/* USER CODE END 4 */
YL C,.@J,wLLED fﬁﬁdlﬁ- )545.1?56)[..»@:\.3“ ‘) J'.’.) &)}Q‘Whlle 4.&1?-)5 C,J”l.éa DL

/* USER CODE BEGIN 3 */
// Check if an interrupt has occurred
if (Interrupt)
{
// Blink LED 5 times with 500ms delay
for (int Cycle = 9; Cycle < 10; Cycle++)
{
// Toggle the D7 pin state
HAL_GPIO_TogglePin(D7_GPIO_Port, D7_Pin);
// Wait for 500 milliseconds
HAL Delay(500);
}
// Reset the interrupt flag after execution
Interrupt = 0;
}
else
{
// Toggle the D7 pin state
HAL_GPIO TogglePin(D7_GPIO_Port, D7_Pin);
// Wait for 100 milliseconds
HAL Delay(100);

}
Jsl Candy il SISO B b Cuns g aw Gl WIS a5 a5 ams x5 o5k 1) asl 5 1o 08 1

£ T2y 9 ij )j.b ‘uLED O O"SJJ (’j" Cwr2 c@UL;L:aVO' aJLLLED L) &A.J.;;
.-l LED L}AS QLS b;jwb$
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Lal USART L3l (s3lilly ogmi 5 Jlpm BLI pagde b pmeiils Jilesl cnl 53 il Sua
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USART (Universal Synchronous/Asynchronous Receiver/Transmitter) Ju . |SS 5, 1addo—)
53 Ll st 4 (S S sloelSans  aeals JUisl sl b A28 2 5 e S S
5 las bl 4 5L 5 20 Sl sl 28 S 50 Sl e DLl (55500 s
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USART 3l eslazusl .ol GSM L GPS uile Cilizes glad 55l a0 Ol gis oyl 5 s J xS 5 S oy
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Reset_State
DCMI_D1
LPUART1_RX
LTDC_B1
LTDC_B4
MDIOS_MDIO
PSSI_D1
TIM1_CH3

USB_OTG_HS_ID
GPIO_Input
GPIO_Output
GPIO_Analog
EVENTOUT
GPIO_EXTI10

PSSI_DO
SPI2_SCK
TIM1_CH2

USB_OTG_HS_VBUS
GPIO_Input

GPIO_Output
GPIO Analog
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A8 Jlesl 1 s oledas 5 aeS ol 1, USARTL «ls . 5 Connectivity S w5l

| Categarizs | ~->7 |

Mode

Mode [Asynchronous

Connectivity v
Hardware Flow Control (RS232) [Disable ~]
FDCANA [ Hardware Flow Control (RS485)
FDCANZ Slay nt [Disable |
FMC
12C1 Configuration
12C2
12C4
LPUART1 !
MDIOS
OCTOSPI [Configure the below parameters.
0CTOSPI2 - PR,
ownet afseachicig | © @ L]
SOMME2 ~ Basic Parameters
SPI1 Baud Rate 115200 Bits/s
SPI2 ‘Word Length 8 Bits (including Parity)
SPI3 Parity None
SPi4 Stop Bits 1
SPI6  Advanced Parameters
SXVRPTTH Data Direction Receive and Transmit
UARTS Over Sampling 16 Samples
UARTT Single Sample Disable
UARTS ClockPrescaler 1
UARTY Fifo Mode Disable
Txifo Threshold 1 eighth full configuration
USART2 Rudifo Threshold 1 eighth full configuration
USART3 v Advanced Features
USARTG Auto Baudrate Disable
UER TX Pin Active Level Inersion  Disable
- - RX Pin Active Level Inversion Disable
Data Inversion Disable

CubeMx i 33le 5 53 USART bls | ooledas :(1) IS
Jlsl USART slaips sl 2 1 55 lakes 5 S Ol | GPIO axLs ,, 3 System Core S, o 3
S
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GPIO Mode and Configuration |

Categories
System Core i |Gr0up By Peripherals N |
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BDMA1
Sgﬁ‘?éx w7 Search Signals
OMA Search (Cti+F [ Show only Modified Pins
)

o Pin __JSignal _[6pI00.[GPIO _JGPIO P_Waximu_IFestM._User La_] Maodiied
MDMA PAS USART... nfa Alternat... Pull-down Very High n/a
NVIC PA10 USART... n/a Alternat... Pull-down Very High n/a
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« RCC
SYS
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sprintf ( char * str, const char * format, ... )
bl [Sos glaeals 5 alel dbajiane slis b e oS5 5 aandy s JB (612 € 05 s b 0l
ahy p s Do ST 35 oo 0 3 O 3 dost a5 sl (Azits L) axdy SO sl Ul 0l sST 355 e
LS 5 e 53 855 e Glaesls S s pans oS el LB

HAL_UART_Transmit (UART_HandleTypeDef *huart, uint8_t *pData, uintl6 t Size, uint32_t
Timeout)

3,50 UART Ll 4 Jl Ol S 1 S5 o o3l UART 5 b sl oledbl Osliw b (6l GU ol
Shas g Ole ST 555 o Jlal OF Sledlbl &8 sl (glosls 3L 033 Olo ST .S o oLl oLzl
S gp asia |y eals Sl gl Sleme Oley Sde STas o le Ole ST 5 esls by

HAL_UART_Receive (UART_HandleTypeDef *huart, uint8 t *pData, uintl6 t Size, uint32_t
Timeout)

3550 UART Slotlo & Jsl 0le ST 3 55 o o3linad UART 3 b 51 Sledlbl il sl ol ol 5l
s gy Ol ST 38 o 513 O 5 Sledbl a5 ol (losls il o33 Ole S 5T .S o oLl o3linal
S p asiia |y eals Jlasl gl Sleme Oley Se ST o le Ole ST 5 esls by

S 6Ll 1 stdioh $luls 13T o siasl 5 —0

/* USER CODE BEGIN Includes */

// Include standard input/output library
#include <stdio.h>

/* USER CODE END Includes */

J:SL@'JAS‘)O.L)M}€L34{.‘)‘W
/* USER CODE BEGIN 1 */
// Define buffer for message and variable X
uint8_t MSG[35] = {'\@'};
uint8_t X = ©;
/* USER CODE END 1 */

s g 1y 5 bl Colg adl> 0900

while (1)

{
/* USER CODE END WHILE */
// Format the message with current value of X
sprintf(MSG, " Usart Print ! Tracing X = %d\r\n", X);
// Transmit the formatted message via UART
HAL_UART_Transmit(&huartl, MSG, sizeof(MSG), 100);

// Wait for 500 ms
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HAL_Delay(500);
// Increment X for next transmission
X++;
/* USER CODE BEGIN 3 */
}

52 8printf ol Lo 5 te IS s 5 0 SIS e s adl olijlad Hldie ) adl> s s
&l p 255 o Syl USART L 5 MSG wlyl b st (g Jast 3 353 0 (518 ,L MSG oize
1455 b1y 5 e CUDBIDE S5l o s 5 salS o 5 L esls il

1. Window > Show View > Console

2. Menu bar > NEW icon > Command Shell console > Connection type: Serial port
> Set Baud Rate & Connection Name > Encoding: UTF-8

Window Help & Hello

Mew Window &y ARE T IE-FH oo
Editor >

Appearance >

Show View > [ap Build Analyzer

Perspective > (® Build Targets

C/C+ Projects
Console AltShift-0, €

Navigation >

Preferences @ Cyclomatic Complexity
Configure the syst

- Include Browser
rstemClock_Config();

= Outline Alt+Shift+Q, O
Problem Details
Problems AltShift+Q, X
) Project Explorer

in = Properties
{_GPIO_Init():

{TUSARTL URRT Iniv(); 9 Seerch Alt+Shift+0, S
2+ EE SFRs
"/ =& Static Stack Analyzer
& Tesks
Other... Alt+Shift+Q, Q
1 Tramina ¥ = 2Al»inm Wi

B oE % o piobege M EEE

Command Shel Console 5 Console « o w3 o 52 :(A) |3

Select Remote Connection s
Connection Type:  Serial Port ~
Connection name:  Usart_Print w
Encoding: UTF-2 w~

oK Cancel
u] X

New Serial Port Connection

New serial port connection settings

Connection name: Usart_Print

Serial port: come ~
Baud rate: 115200 -
Data size: g -
Parity: Nene ~
Stop bits: 1 -

b S 4 by e Dladas (1) IS
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.4 5 » Device Manager c...3 « My computer ;| -)
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AeS el
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v ﬁ Ports (COM & LPT)
i Communications Port (COMT)
ﬁ Communications Port (COM2)
ﬁ MPort Communication Port 1 (COM3)
ﬁ Printer Port (LPT1)
i Silicon Labs CP210% USE to UART Bridge (COM®)

J‘)JLLu)\A;PeMJMCOM Q)ﬁw)f(h)JK_J
o3 .5 55 Jle,l USART &}jWLﬁ&USERlJﬁKQ;)ﬁ)L{ﬁQSMﬂ $lasl s tep 0 =1
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e B3
MSB

s Sapler b s « S I Jae () IS

IJ}.;L;Go)u‘\A)JI;S)J@@‘))ADCLSLAQJW)LA;}‘)}‘ o d eyl s
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Q ME RCC Mode and Configuration
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System Core — High Speed Clock (HSE) ‘Crystal.-'Ceramlc Resonator v ‘
N Low Speed Clock (LSE) |Disab\e v ‘
BDMA1 [ Master Clock Output 1
DDMAZ [ Master Clock Output 2
CORTEX_MT
DMA [ Audio Clock Input {125_CKIN)
o CRS SYNC [Disable -
IWDG1
MDMA

NVIC
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WWDG1 Reset Configuration
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ADC_Pollin

Categories

System Core

Analog

>

ADC2
COMP1
ComP2
DACH
DAC2
DTS

@ OPAMP1
OPAMPZ
VREFBUF

Timers

Connectivity

Multimedia

Security

Computing

Middleware and...

Trace and Debug

Power and Ther...

Pinout & Configuration

>

>

>

Clock Configuration

v Software Packs

ADC1 Mode and Configuration

4

Configure the below parameter:

ITXET. M= P |

Resst Configuration

[ ]

afsearch ot | @ @ e

~ ADCs_Common_Settings

~ ADC_Settings

Maode Independent mode

Clock Prescaler Asynchronous clock mode divided by 1
Resalution ADC 16-bit resolution

Scan Conversion Mode Disabled

Continuous Conversion Mode Disabled

Discontinuous Conversion ... Disabled

End Of Conversion Selection End of single conversion
COwerrun behaviour Overrun data preserved
Left Bit Shift No bit shift

Conversion Data Managem... Regular Conversion data stored in DR._.

Low Power Auto Wait Disabled

~ ADC_Regular_ConversionMode

>

Enable Regular Conversions Enable
Enable Regular Oversampli_.. Disable
MNumber Of Conversion 1
External Trigger Conversio... Regular Conversion launched by soft._.
External Trigger Conversio... Mone
Rank 1

~ ADC_Injected_ConversionMode

Enable Injected Conversions Disable

v Pinout

S5l 5 53 ADC iy olagkass 1(8) IS

INP9 [IZ]=10]

ADCA1

Clock Configuration Project Manager

Tools

F

-

CubeMx)\ple 03 )85 K SIS oleks i(0) s

o APBY Periphacal Clocks (Mie)

o AP Timar Clocks e
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S bl 1y IS 563 |y Ol i Slekss Jlesl 51 g

5o it 0T 3 oae a4 S ol oslinad b £ (53T cnl s teslitl 3,90 ml 5 (b yae —E
HAL_ADCEXx_Calibration_Start (ADC_HandleTypeDef *hadc, uint32_t SingleDiff)
5Ll 33 0LasS 5T 3,15 ADC L 35 g0 JUIS 4y oLl U5l Ola ST il 5183550 0yl IS S b ol
SLJUls ADC 55 il Aol b 5 e S5 (53555 oo 4 JUIS Olsie 4 5003 0,8 g4 o
JUKS s,k 53 s S (Differential) Losle 5 (Single-ended) v O o) 55 4 Ll 5 1o (6355
& So31l (BGND) e s 1o 0 o ST UK K s oS ol gk S 5 oA S e S
Gl S S bl Sl s ol clie cute SIUT ol (S o3Ikl gl sy cpl ssd
4 ADC sl JUIS 3 25,8 o 15 eslinad 5550 ases laaal S5l ol L3 ls (g osla
b aed W35 S s S orl 03 3l SHUT (e355 55 o S M (6 Sl
25 b Cod el See S LI SNl Sl ey opl Bsde @ Selkl s
6 Ygane syl 51y 3 g |y (6,S o3I 33 Ll r s el il sl 5,8 )3 S S|
g g ol i Sy g5 ol 3 o 5 e lalae s Lo pat (S S G dbS o
2ok Sl Ll s ol ame Lail 5 IS 65 4 Ko 6,5 g5 53 ol o S
Aol azsls agg ,Soslll S35 5 s
HAL_ADC_Start (ADC_HandleTypeDef *hadc)
o )lal 035 Jlad (sl i 5,50 ADC & mb cpl Ol sS 5135500 58 4 ADC 05 S Ui (612 b (!
5,5 s 2 1, ADC 015 o HAL_ADC_StOp b L o8 ol S5 4 p3¥ 515
HAL_ADC_PollForConversion (ADC_HandleTypeDef *hadc, uint32_t Timeout)
o3l el JalS 55w ST & Jlizas LS Jos 558 ADC Uxly oS 5550 o =6 Rl sl L
LB 5 3550 JBIS 4 b ol il 0L gS T 35 JolS T b 0ol U e il ima 2y S il
S p s 1 53l Oley ST p g Ol ST 55l
HAL_ADC_GetValue (ADC_HandleTypeDef *hadc)
<3l,ys gle k3,5 ADC 4 mb ol Ol 851 35 oo alinal ol LS bus cdlys ol 5 = o
S5 oLl s
S iy 55 1 UART ply all 5 ADC lde sla aze 1t la3T (pms gitali =0

/* USER CODE BEGIN 1 */
// Variable to store ADC result
uintl6_t ADC_RES = 0;
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// Array to store message as a string
uint8_t MSG[35] = {'\0'};
/* USER CODE END 1 */

S oS i 3 6l 1, ADC

/* USER CODE BEGIN 2 */
// Calibrate The ADC On Power-Up For Better Accuracy
HAL_ADCEx_Calibration_Start(&hadcl, ADC_CALIB_OFFSET, ADC_SINGLE_ENDED);
/* USER CODE END 2 */

Sds Colg 5o s ol | o &5t Sl S a FA LS £,8 LADC Lus (e a0 o

while (1)

{
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

//Start ADC Conversion

HAL_ADC_Start(&hadcl);

// Poll ADC Peripheral & Timeout = 1@mSec

HAL_ADC_PollForConversion(&hadcl, 10);

//Read ADC Conversion Result

ADC_RES = HAL_ADC_GetValue(&hadcl);

// Delay for 1 millisecond to ensure stability

HAL_Delay(1);

//Send ADC Value on USART Port

sprintf(MSG, "ADC Value = %d\r\n", ADC_RES);

HAL_UART_Transmit(&huartl, MSG, sizeof(MSG), 100);
// Delay for 500 milliseconds before next reading

HAL_Delay(1000);

}
/* USER CODE END 3 */

JL}JM CJ)}.; LS))J"}J"’}.‘:“""L::’. .Ia.sz oLy J@‘W}Lﬂjé.)@:)x;ﬁé))b b ML’J.: Cﬁ,as —-\



Yo sl o8iubej] A’E

DAC a9 5 3lilel y 37 Ll 3T

g g 12T 0T (g5lilely 6y s DAC dly b gomzils 2ala3T cpl L3t talesl s
s jislie s ) s STM32 (sla J 285 S s (S T & Jlios Jde) DAC a1 140 die—
W5 Gl S S 31 aS s o |, Ol cpl lad 4y dly ol 555 e sl S T gl o
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2S5 0L ADC Jes
B0 LSB
. Digital Signal o vaava Analog Signal
. ° B1 ) Digital to '
R Analog —
! Bo=——p{  Converter
. (DAC)
0 > 0 > t
B 3>
MSB

s St b S I 4 Jlioms e (V) IS
S T et L5 gl pdslasl 5 de g5l 5l Ol 5o 4 STM32 la ) 2S5 S ;5 DAC a1

St =8 e o Sy W5 Y by s J 1S ST s LIS W5 =) il slas )lS s

5-9":;5'0 ealasad ... 39 uj‘f’b‘ﬁ

g oo oslil b J xSy S ol 3 DAC las Shas 5 la S5 3 & 0 a0 aslsl o

g sl xe S IUT I @3s sl YL 3 055, a8 S W) s L 5Ws s o (Y1)
25 s 3 1, Digital Value LU DAC L 5 ols W5 s 5 565 Bla= 05,50 ey sl 5

Vout = X Digitla Value

Tr
2n —1
e DAC JUS i b G s11s Y sana STM32 ) 2S5 Seo cilisee (gladbe 1 5 = slaJUlS -
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LaS ol 2R 3R slacaslio ] G ol i, opl S o oalizad SJUT 365 0 Jlows I
o il (ol e pl oS LT 1S e slenl SIUT 5 g5 slasW N

Ll S llacs ST 5l 5385 5 at g ki) 5
polie 4 Vpeme o5 (S Jas ilie glace o b Ll 0 STM32 ;5 DAC © > 5 S £
W s S slas 8 53 osasa Sl ol sl ;;<-4 of Sleks 5 55,5 Jhws

i 4 Lo 5 STMB2 (gl ) 285 Seo 53 por o 51y S s | S IUT I&e 55 sl
BVA Jlasl CobB 5 555 0 4l GNDA 5 VDDA (glapl b 405 cpl 355 oo (e S LT Jike
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W5 DAC 5 al o) » i 515 mlaw £ L g S5 2lasl s 1t b3l Sslad-Y
GMLM\A b b.l..i JL>=3" Cyd@UJﬁMg;ﬁw%\@b PA4 f‘)ﬁ ‘\{'Li Q;..w‘ JBLS J},.;Adc
VLY

Oscilloscope
EWB-STM32H7B0

Ry o
s
J-?:‘Jj"

SIICINCD)
1

O O 00O 0o
—pe 00

A

®

=
1

PA4 {| DAC output

=

S ghosl 4 DAC x5 = sl Sl +(Y) ISC2
R SIS 53 (§,aid 5 43S 3wl |3 Sle | 655 2 :STM32CubelDE ,I)élps Olondats —¥
J-?\S dLoS«‘ ‘_) J’.’..) C)t«.:.k..: ol ob% w>u BEEE) .l.yL:J b DAC1 %%JfAnalog gj.:)w )‘ J.:.\g.s
Iy a8 503 1y QTOMWQL&:&J Jhsl 51 s 5 35l (6oL 5 oladas DAC i (g5l

R



Yo sl o8iubej] A’E

Rinout'8:Configuration’| Clock Configuration Project Manager

v Software Packs v Pinout
DACT Mode and Configuration

P
T I
System Care N OUT1 connected to |nn|3.r external pin V|
OUT2 connected to |Disable V|
_Andog Y [ External Trigger
ADCH . Cofguaton
ADC2
COMPA Reset Configuration
COMP2
® DACH
DAC2
DTS
OPAMPA
OPAMP2 @ 0 Li ]
VREEFBUF ~ DAC Qut1 Settings
Mode selected MNormal Mode
Qutput Buffer
Timers d Trigger Maone 0
User Trimming Factory trimming &
Connectivity > b
- 3
Multimedia > g
Security >
Computing >

Sl3le 53 DAC dly Slaess o) s
oslitul 3550 ol (B e —£
HAL_DAC_Start (DAC_HandleTypeDef *hdac, uint32_t Channel)
Il 0LesST 3 55 o 03l STM32 (gla J 255 Seo 13 DAC (53ludleb 5| s HAL_DAC_Start o
e33Ol S0 5 cwl DAC uw Sy olekas ol &S 5415 oLzl DAC_HandleTypeDef Ll «
ol Sl S e pasie 15 DAC LB @ g sl (Y L) JUS asle) bl U
3y g sl QU 5 S JUT sladiSm Il 63T DAC (s

HAL_DAC_SetValue (DAC_HandleTypeDef *hdac, uint32_t Channel, uint32_t Alignment,
uint32_t Data)

& B3 mb b Jyl Ol S 51 5 55 oo wlas DAC JUIS (5l ol asietn e oo g =6l
|y o3l Jlads oy 0o ST 5 DAC JUlS e Ole 5,1 5,05 o L2l DAC_HandleTypeDef Ll
DAC 4 sds 305 0315 oo b ol jalyl S oo asiie |y 3l aials o ler Olo ST .S o ol

Bgd e yatia 5 a8 las oS ol
G 53 308 2l A3l A sde S1 s A esls gl ol 4 s 5 DAC_ALIGN_8B_R

JL’LA 6\;:) J”)"’:LSA 2 ;‘bﬁ Lv (oJuLAu.;L: LSLAC,V::) e = Cos 9 Jj.’.S/L;‘ )‘f; o C""‘“‘)
(0000000011010101
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s kel el 2o VY sae ST s 2o VY eols ol o 4 sl DAC_ALIGN_12B_L
(1101010101010000
G s VY oesls Olea (Il ol g pay o VY els (6l conly a4 g3l 5 -DAC_ALIGN_12B_R

(0000110101010101 Jtw) .35 oo 5 o b o) Cor Coow 5 Lk oo Wi 2y Gl Cans

/* USER CODE BEGIN PD */
// Select DAC1 for usage

t#tdefine DACx DAC1
// Select Channel 1 for DAC
#tdefine DACx_CHANNEL DAC_CHANNEL_1

/* USER CODE END PD */
S Gl 3 L, DAC L Las e bl

/* USER CODE BEGIN PV */

// DAC configuration structure
DAC_HandleTypeDef DacHandle;

// DAC channel configuration structure
static DAC_ChannelConfTypeDef sConfig;
/* USER CODE END PV */

o W})J:Séj\.b‘ob b DAC J.:,S u_sj’u: HAL mbuLSAub ol ealaul DAC .\}-\j
AS S I S Law g 1 51t el

/* USER CODE BEGIN 2 */

DacHandle.Instance = DACx;

//

if (HAL_DAC_Start(&DacHandle,DACx_CHANNEL) != HAL_OK){
//start Error
Error_Handler();

}
/* USER CODE END 2 */

syl b Al e 0 L;ﬁ.))‘u\.sﬁjﬁOﬁj-lésJ)‘jDAC@%ﬂjchbaﬂ)%qLé)J

while (1)
{
/* USER CODE END WHILE */
/* USER CODE BEGIN 3 */
/*##-1- Set DAC Channell DHR register#tiHHHHHHHHHEHHHHHHHEHHEHHHEEHEEHHEEEE
if (HAL_DAC_SetValue(&DacHandle, DACx_CHANNEL, DAC_ALIGN_8B_ R, 0x00) !=

{
/* Setting value Error */
Error_Handler();

}

HAL Delay(1);

HAL_OK)



Yo sl o8iubej] A’E

/*##-2- Set DAC Channell DHR registeritH i
if (HAL_DAC_SetValue(&DacHandle, DACx_CHANNEL, DAC_ALIGN_8B_R, @x64) !=

{

/* Setting value Error */
Error_Handler();

}

HAL_Delay(1);
/*##-3- Set DAC Channell DHR register###t#itHHHHHHHHHAHHHHHRRREEE R
if (HAL_DAC_SetValue(&DacHandle, DACx_CHANNEL, DAC_ALIGN_8B R, ©x96) !=

HAL_OK)

HAL_OK)
{
/* Setting value Error */
Error_Handler();
}
HAL_Delay(1);
/*¥##-4- Set DAC Channell DHR registerditiitHH i HHHAHHHHEHEHEHEHEHE S/
if (HAL_DAC_SetValue(&DacHandle, DACx_CHANNEL, DAC_ALIGN 8B R, @OxFF) !=
HAL_OK)
{
/* Setting value Error */
Error_Handler();
}
HAL_Delay(1);
}

0 omed d S shd ey LS C3 Laim 5 AS edalis CSshonl baw 5 ) s A e JSO

Aol et

S Syl g i i n IS S DAC ol Sl ealisal | 2o a3 =
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DS S s ol sl S psss Ol o gl Sl ol Input Capture: - -¥
Sl Ll o Sl opl 3 s e ealiial (s o 5 (2505 Om S5 02 (e liss0ml b eis VL)
A2l 62, G205 SIS S5 L by G Olas (S5l

S o o3l SleSbl S ke 5 05053 (5l sty i b SO 31 Y gens b ol
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fenl ol oLl el il 5 S5t 4 aslsl s

w by B33l o 3B 1y di3ls a8 S Iyl 4By sadtiSKem 1,30 W yasls 1aid s gladt&m )
a3 OLES STy asiie jle a4y edijlod Dby b 3k pladl Al ol lail 2

Lo sl sl gsdae (6505000 5 LB Cledas glhls STM32 sla J 28 5 Seet pdyael p oolalas Y
S Sy 05 ol sl b cslize s VL i Ll be b das e Ol Oludige 0 ol ol cdizn
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TCNT - Timer/counter

Register
ML —— 10,

—_—
Fsys Prescaler 0 0| 0 0

BIT15 BIT14 ... BIT1 BITO

STMB32 Sy osli ol SLs :(1) S
Al S ojlkl 4 Fsys/PSC uls 3 bl 0 SIS IS 2 L TONT  ar s sl l= s
DSl V0 YE S & 5 (Fsys) BOMHZ e S5 S| Jle Olpe 4 il SRl
Soolez 10070 B v 5l sl sy Sleams 3.l o il 53l sty G sl See VYA L TONT i
sadie sl 4y I S Sisled 0L 53 5 bl e Jsb a4t AT s Tl S
Skl ) eslinad b osy dealss o0 S il iy I Suline alie 3l 4wl S
@ Ol ol s Ears oo Sl 4 adsl ke S 5l ol Preload e ol 4 (5l Pl

S sl gl a1y alesds Sley alol e b das e ol el
st IS e oS Sloy ol b &S Jos 5o (Counter) o )led cIl 3 Ll o ol Js5le
2 ph Jlesl (635,55 S G 03,05 wile sl IS K81 g0l Olgie @ s e 53
S Sl I G5 g a5 LS 5l JBSw s ligs0ml beti gVl ad e b g e el
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TCNT = Timer/counter

rl_l rl_l rl_, Register

N
—® o—> > PSC » 0 (O P 0 0
Prescaler
Tin
Pin 1:1 BIT15 BIT14 i inincacenens BIT1 BITO

ol e bodiplad Sl 53 STMB2 ol ol Ss (V) JSCa

QS s b 355 Olse 40 | PAD 4L oS cl r;’ﬁlh&.’eﬁbﬂd\)s :uf:..ll.nﬂ P2 |
.L;.S odalie ‘) ol L5j:§°)")”‘ wlsjs)‘.u.dUSART s &J.]o)\j

EWB-STM32H7B0

Function Generator

[O s e

01.002 |, 2==2

s =

Counter
PA0

Input “\Ij
Serial Port :<:>c>00(§

Spa JLK.,.M A sa oKy Jlas! Sl (\”)Jﬁ.&

-

2 I sss e laldy Jels wls 5 cl S5 T STu- PAD (6555 4l 4 Jlesl SW 5 aals

g s Galesl ol YLl

S JUss 55 15 USART sely S sl 1 0555 (L3 Jsle STM32CUDEIDE 135 5 ol ¥

)‘)HSEQwﬂﬁf)b-dﬁ)\scﬁadj)fﬁ)ﬁj@'&bb..« SHS :".Q”]"" .
S S Sl s 5 53055 s S 6 5

Pinout & Configuration Clock Configuration Project Manager

v Software Packs v Pinout

O\ { RCC Mode and Configuration : 58 Pinout
Caleguiies | ~->7 __
System Core ™ High Speed Clock (HSE}lCrystali‘Ceram\: Resonator \/|
N Low Speed Clock (LSE) ‘Disable Vl RCC OSC IN PHO_
BDMA1 [ Master Clock Output 1 _— _— o
BOMAZ [ Master Clock Output 2
CORTEX_M7
DMA [ Audio Clock Input (125_CKIN) RCC_OSC_OUT PH1-..
I;\’:[‘]?“ CRS SYNC [Disable <]
i NRST
NVIC ——
RAMECC |
—— PCO
WWDGH
—
PC1

ol S (555 RCC ol oolas (8) IS
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ol oxlinusl ol asU I 53 TIM3 Ll 5l 5 olisles S 3 TIM2 0l 51 i3 55 e (556510

558 dsle (63355 [ o8 B sl

MCU
Signal
ﬂ“ﬁ|—||—||—||—||-||-||-||——.|z TIMER2

TIMER3

50?360
o b el (g3 Shas ol SLs :(0) S

s

Pinout & Configuration Clock Configuration

v Software Packs v Pinout

al v TIM2 Made and Configuration : 1 Pir
SystemCors > Slave Mode [Disable -]
Trigger Source [Disable ] TIM2 ETR
Analog ’ Clack Source [ETR2 ]
Timers " Channelt Disable v]
. Channel2 [Disable V]

LPTIM1 Channel3 Disable v]

LPTIMZ

PTivs Channel Disable v]

RTC Combined Channels [Disable v]

TIVI1 aring Source [Disable |
2 earing Source [Disable
v TIV3
e

b e L e ladt S TIM2 sy bl <(V) IS0

el gead Gillas s 1) Sladals 5 o, 50 Parameter Settings _isw s 15 Configuration &S . . 3

i 5o 1y el Kiled ol pd sy 3555 Ao g s 5l 3 olig, YU I Laol cpl 53 L35kl e s

S

Reset Configuration

Settings @ DMA Settings
@ Parameter Settings

Configure the below parameters -

afseecncnn | @ @ L
~ Counter Settings
Prescaler (PSC - 16 bits val... 0
Counter Mode Up
Counter Period (AutoReload... 65535
Internal Clock Division (CKD) Mo Division
auto-reload preload Enable
~ Trigger Output (TRGO) Parameters
Master/Slave Mode (MSM bit) Disable (Trigger input effect not delaye .
Trigger Event Selection TRGO Reset (UG bit from TIMx_EGR)

~ Clock
Clock Filter (4 bits value) 0
Clock Polarity non inverted
Clock Prescaler Prescaler not used

ol e b odisled 53 TIM2 sl s (V) S5
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Categaries

Analog >

Timers hd

LPTIMA
LPTIM2
LPTIV3
RTC
TIM1

v TIM2
TIM4
TIM5
TiMe
M7
TIM3
TIM12
TIM13
TIM14
TIM15
TIM16
VA7

_
YRS

Slave Mode |Disable v| l
Trigger Source |Disable v|
Clock Source |Interna| Clock V|
Channel1 [Disable v|

Reset Configuration

@ Farameter Settings

Configure the below parameters :

Q o Fey!
Wi wi

~ Counter Settings

Prescaler (PSC - 16 bits value) 74
Counter Mode Up
Counter Period (AutoReload Regist... 49999
Internal Clock Division (CKD) Mo Division
auto-reload preload Disable
~ Trigger Output (TRGO) Parameters
Master/Slave Mode (MSM bit) Disable (Trigger input effect not delayed)
Trigger Event Selection TRGO Reset (UG bit from TIMx_EGR)

syl b s TIM3 sl Sl (A) S
PSC X Preload

FCLK

oUT =

51l opl sl T e e Counter Period sl £4449 sue YU alaly 53 (6,108 gl b o ol

Timers hd

-

LPTIVMA
LPTIVZ
LPTIV3
RTC
M

v TIM2

v TIM4
TIMS
TIM6

S s 1y O b Las e a3y NVIC Settings iz

Configuration

Reset Configuration

& NVIC Settings

NVIC Interrupt Table Enahled F'reemptlon Priority Suh Priority

TIM3 global interrupt 0

TIM3 & by e i s (s3ladles «(4) IS

S s | e WS 4 by e ledas Clock Configuration S, e s
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Pinout & Configuration Clock Configuration Project Manager Tools

ha] O Resolve Clock Issues

CubeMX 513l 5 55 J 28 5 Seo SHUS laass () +) JSCs
sHSE &5, » <5« 1, System Clock s PLL Source e oSk Hle G5 i opl 5o
Ly 35l Glel s IS isu a5 LS 6,3 | Sledis as I 3PLLCLK

ol 3L 3 @‘j:"‘-.’uj‘:’t").‘ ol s teslaul 5 g0 t‘j et

HAL_TIM_PeriodElapsedCallback (TIM_HandleTypeDef *htim)
O iy 553 OISl o Line ol s el sl iy ;a5 WEBK & o 4 HAL lawlbinlsS 3 m6

35,9 objfj.sj_.ida el B LB Oso st e s e el aS Sl GU bl s e
Jsibe 4 by e i o Sledbl (g5l a5 5415 o )Lzl TIM_HandleTypeDef L=l 4 &b ol

s HAL_TIM_Base_Start |55 51 0155 s el Collad <85 5 p5 2 0 comaman il a5
2,8 oslawsl HAL_TIM_Base_Stop

sl ol gu32_CounterTicks uace S cims 1) 5 sl ite tiole)l oo giaal p —0
Sy g e3litul (655,55 S 3oty ¢l QU3Z_Freq 5 b oyl

/* USER CODE BEGIN PV */
// Variable to store the counter ticks
uint32_t gu32_CounterTicks = 0;
// Variable to store the frequency value
uint32_t gu32_Freq = 9;
/* USER CODE END PV */
/* USER CODE BEGIN 1 */
// Array to store the message to be transmitted

uint8 t MSG[35] = {'\0'};
/* USER CODE END 1 */
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/* USER CODE BEGIN 2 */
// Start the TIM2 base timer (non-interrupt mode)
HAL_TIM Base_Start(&htim2);
// Start the TIM3 base timer with interrupt enabled
HAL_TIM Base_Start_IT(&htim3);

/* USER CODE END 2 */

S i 5 S Gllae 1 (53505 S 31 (ls 5 a3 b Lo e

/* USER CODE BEGIN 4 */
void HAL_TIM_PeriodElapsedCallback (TIM_HandleTypeDef* htim)

{
// Check if the interrupt is triggered by TIM3
if (htim -> Instance == TIM3)
{
// Store the current counter value from TIM2
gu32_CounterTicks = TIM2 -> CNT;
// Calculate frequency by multiplying counter ticks
gu32_Freq = gu32_CounterTicks * 20;
// Reset the TIM3 counter
TIM3 -> CNT = 0;
// Reset the TIM2 counter
TIM2 -> CNT = 0O;
}
}

/* USER CODE END 4 */
s o 1y eals Jlayl ael Lol adl> 55

while (1)

{
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
// Formatting the frequency value into the message
sprintf(MSG, "Freqg Value = %d\r\n", gu32_Freq);
// Sending the formatted message via UART
HAL_UART_Transmit(&huartl, MSG, sizeof(MSG), 100);
// Delay of 500 ms
HAL_Delay(500);

}
Gk 31 OF 5 dlas (6 ,Seslil 1y S 05,28 5L 55 oy ooy aliols & s s (61 4l s 1o a3 1\
&S Jl,l USART
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bl
s sly S5 29, PWM (Pulse Width Modulation) L« JU sl OsewYsde andie—)
53 eah 2yl SO S Sl J S 5 (gles 28 glas S &S il s LS

WLED lts; wdis (5 slS sla b, 5l S Olsie & PWM STM32 ile s J 25,5 S

gl e ol J S by sl s 5 8se 550 J 1S
orl LS o oslital Jlzms GdUSKw A5 sl dld b 5 b glaoles cuns Sl is 51 PWM
e 5 350 el s el
el HIGH Sl s JiS o7 Sloy et (Ton) Jled Ol
el LOW Sl s JUKe a8 Slos ks = (Toff) Jlad e Ole
el e b 95 e sakols getaslis aS Toff 5 Ton g yoos (T) sl oy

Ton T oFf

> ' <&
» €

A
A4

A

v

Period (T)
PWM LS G 53 sl o3 :00) I

Loaiky e 4S) ol IS 0555 4 Jlad Oloj s 0 02 A 5 JLK DC e b plidg Ol s

Godnsilis 5 358 0 Olo deo s Doy go w0 4y 4t o ool 3l Sius (554 e oAl Duty Cycle

313 S HIGH Cansy 5 JEKw (IS (50555 &G 5l Ol o 45 ol 1y

Ton
Duty Cycle[%] = m————x 100

Ton + Torr
Y i LPWM & D.Cjlaae (Jls (gl 353 0 sl DIt a1y LPWM G aabs g st o 23>
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A sla ;)
S ol o3 el PWM G- s ol 658 slacdl= 5 (SaS as oly e a8 5 JaalesT o

Gy oz y O B0 0 oy samy 5 358 00 S s SUS e G w55 0l (608
red 4 3 o oS (i N (S35 2 e ek 53 58 (s JUE LS e led g e k0
ars ke v 2y 5 JUS e e s CORX i) Jlie &0 ollijlad B be o 3L &) 50
(ARRX) 6 53 oy o 5 Sl 4 005l B ile o 3L alaie + Sl e 55 3dzms 5 S 0

CCR1
Compare
CCR2
Compare

CCR2; CCRL L 3 5 sl o (s5boplan s TIMER mindle ol SLs o(7) IS0

ARRX e 13 SHUS e Lo 3 O S 3 oS wlans bl L PWIM L G e Il s

F — FCLK
PWM ™ (ARR + 1) + (PSC + 1)

Duty Cycle[% —PSCxloo
uty Cycle[%] = 7pp
.W\a:ﬁww72MHZJ¢L§}J>\)PWM qjsjuﬁjLSJjﬁjde‘,.-

STM32 16_bit timer | PWM resolution | PWM frequency

72 MHz 16 bit ~1.1 kHz
72 MHz 14 bit ~4.4 kHz
72 MHz 12 bit ~17.5 kHz
72 MHz 10 bit ~70 kHz
72 MHz 8 bit ~281 kHz
72 MHz 6 bit ~1.125 kHz
72 MHz 4 bit ~4.5 kHz

STMB32 s\ asls sl s PWM 233 s PWM il 5 acslie J s ()5
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b 5}5- u..al;— LSLAJJ{)[S}LQ;}J v‘ﬁﬁﬁ:ﬁ@ﬁ‘.ﬁ&p‘ Cf})MPWM 6)56[.&&))

:JQ.)‘J
= JL&s OCXREFJLS . (2= ol s (Edge-Aligned PWM) J L o 32 51,5 PWM )
J§| By o Ji.\.ﬁ LOW « JL..<”M ¢ CCRX jluds 4 ol e O oo 4 Lle e L;eb.HlGH N B
3 59 Jal e HIGH o)l son OCXREF (2L (TIMx_ARR) ok g sy Sl 31 iy CCRX e

LS o 33 LOW & 55 OCXREF (CCRX 0135 jio oy 50 3

Conter register 0 " 1 " 2 " 3 I 4 " 5 " 6 " 7 8 0 ” 1 "

OCxREF

CORX=4 " coar

OCxREF
CCRx=8
CCx1F

OCxREF
CCRx>8

OCxREF

CCRx=0
CCx1F

(Edge-Aligned PWM) )b~ ;5 PWM B IS () s
33 2 3 Bl e Glanslie qor gy opl o :(Center-aligned PWM) 5 s L ol 5551 5 PWM -Y

2358 e 3 el sy s Ayl 6558 J S s s Slas S

oftf2sy4fsfef7ys]7]e]sfa3] | ]
OCxXREF
CCxIF cMms=01 | » L~
CMS=10
CMs=11 el
OCXREF
CCXIF CMS=10.r 11
OCXxREF
CCx1F CcMs=01 -~
CMs=10
CMS=11 /

(Center-aligned PWM) cJl- ,5 PWM B S (8) s
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Oscilloscope EWB-STM32H7B0
(] | | o o
| EXK
471 1
m o (goo
1 | -

PA3 { PWM output

=

CsSsbd 4L PWM > 5 5 Jlasl Sl (0) Ss
L Slos s S sbwl asdS e sy Gk 1y 035, STM32CubelDE A5le 5 Slakes —¥
S 5 ol Jle S s 5 HSE L;j)ﬁ\)wdﬁw..gsrgm%rialwire S

J\J.S'\OOY‘O LS))J’."J GJJJLQ...:: 09> J?SMPWM J.:’J): LS‘j \JYﬂ.UiJLSWJﬁ"SM

.L:Swo.)\.humJ.:.AJ)‘J.;TIMZ_CH4L§))J.")PA3 ﬁ)&d@‘)éﬁﬁ%)bfﬁ)wéb
.JﬁwﬁijA?)&:éAS

Pinout & Configuration Clock Configuration Projg

v Software Packs “ Pinout
ol ] @ TIM2 Mode and Configuration :
Categories
Trigger Source |Disable ~
System Core > 9 | ‘
Clock Source |\mema| Clock ~ ‘
Analog ’ Channel1 [Disable ~]
Timers - Channel2 |D\sable V‘
N Channel3 |D\sable V‘
LPTIMA Channel4 [PWM Generation CH4 ~]
LPTIM2
(PTG T2 CHe
i [_Resat Conguaton |
v Reset Configuration Resst_State |
& T2 \ 5 ADC1_INP15 L
TIM3 U 1286_MCK
Tin4 LTDC_B2
TIME (Configure the below parameters - LTDC B5
IV QfSearch CtevF) | ®  © o OCTOSPIM_P1_CLK
Emg ~ Counter Settings TIVI15_CH2
Prescaler (PSC - 16 bits value) 0
Tz Counter Mode U TIME_CHid
TIMA3 d USART2_RX
TIM14 Counter Period (AutoReload Regi... USB OTG HS ULPI DO
TIM15 Internal Clock Division (CKD) Mo Division GPIO \npu{ - -
TIM16 auto-reload preload Disable GF‘\O:Outpul
TIMAT ~ Trigger Output (TRGO) Parameters GPIO_Analog
Master/Slave Mode (MSM bit) Disable (Trigger input effect not delayed) EVENTOUT
Trigger Event Selection TRGO Reset (UG bit from TIMx_EGR) GPIO_EXTI3
Connectivity > ~ Clear Input
Clear Input Source Disable
Multimedia > ~~ PWM Generation Channel 4
Mode PWIM mode 1
Security > Pulse (32 bits value) 0
Output compare preload Enable Q A
Computing ? Fast Made Disable e

PWM =5 2 LTIM2 L JUKS olodas (V) IS5
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Pinout & Configuration

| Enable CSS l:lmh:‘ K2

System Clock Mux

HSl e

N

oo 71O | srscomy

Dz

o |l o} s W]

DIvNZ. DIVP2

Clock Configuration

vl

COCPRE Prescaier

Resolve Clock Issues

Project Manager

AN

HFRE Frescaler

"o

75 To CPU Clocks (MHz)
m CPU Systick Clack (MHz)

7
7

To AXI Peripheral Clocks (MHz}

CoFFRE

75 |To AHBA Peripheral Clocks (1Hz)

mpm Peripheral Clocks (MHz)

COFFRE!

P 40 MHz max

75 To AHB1.2 Peripheral Clocks (MHz)
mpm Peripheral Clocks (MHz)

{75 Jro seet Tmer clocks o
corrRE2

(AR

— 75 |To APB2 Peripheral Clocks (MHz)
mpsz Timer Clocks (iHz)

SRDFFRE

2 max
USART1

75 |To AHBA Peripheral (MHz)

L o [ e remcime e
e=rr

S

cue )

—0

CUbEMX )l 53lp 3 53 255 S SIS Sloglars (V) JS02

Capture L CCR .l os sslazwl CCR ey 51 ulasl pl 5o teslatul 3 40 @L,s St

P i o

o =IO

Sedisle Sldie 5IS L5 5,8 e 513 0T 53 ok pdamlis jllis & sl (g 2>, COmpare Register

« Auto Reload Register L ARR laas 45 Sy 31 o 5 da3 o0 Gy oid > 5 5 CCRlus

.22

Sk adsl S

S iy a5 1 dns e liie 0 lugSS uite « HAL 6lalsS slowl 51 e 2l 3T o giasls o —0

/* USER CODE BEGIN 1 */

/* USER CODE END 1 */

// Start PWM signal generation on TIM2, Channel 4

// Duty cycle for Channel 4 is initialized to ©
uintl6_t CH4_DC = ©;

255 3bu PWM (¢l 5 2als 5 Laulsil e 93 B aS eslinad alis

HAL_TIM_PWM_Start(&htim2, TIM_CHANNEL_4);

while (1)
{
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

//increase the duty cycle from @ to 65400

while (CH4_DC < 65400)
{

// Set the current duty cycle value for Channel 4

TIM2->CCR4 = CH4_DC;
// Increment the duty cycle by 100 units

CH4_DC += 100;

// Add a small delay of 1ms to control the speed of the change

HAL_Delay(1);
}

//decrease the duty cycle from 65400 to 100



/\muﬂ

while (CH4_DC > 100)

{

// Set the current duty cycle value for Channel 4
TIM2->CCR4 = CH4_DC;

// Decrease the duty cycle by 100 units
CH4_DC -= 100;

// Add a small delay of 1ms to control the speed of the change
HAL_Delay(1);

S sl a5 BB D.C L n e ol S sl S ealizad 1 08 =
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RTC a9 g 3lwifel 5 28 ssloyT

g e bl J S S ;s RTC dly (31l 0 gm b somzils JialasT cpl 3 i talesl Cua

2 b s sl Lo 4zl STM32 sla ) xSy S ;3 RTC (Real-Time Clock) :asdis—\
Ll calises (glas )8 s o5 g4 Jaile ol 3l edge sl Ol S @ 3l S &LAM
Db U155 B e LLRTC 558 e eslinal lasly 5, (s huObe 5 Hluia St Jhsws glacels
@\VSQW.MJJAu\:\sngqyww\ckﬁwy‘qiﬁ@%\ﬂjJ;,Iomfljlavs
lagts 03315 51525 Ja 55 Y ponn 45 Slos o yo 40 i |y o 0la3 B S o a3 La0T (51 15 OIS
Slagls sl lnty abible 13l SUS Jolt Col s RTC ol S, S i 0355 o (i
5t kil Realtime (slaslty s sl sl sladiml 6 ol 5 5 gomes s Sen 2 Ul g
o3l Ol elsls oS s azds Lo agl Cla.,.u > slasdy sla 5 5 bl pames LRTC

das ey Sl glasln g, 5ads
1HZ tick

}

Seconds

|

Minutes

!

(24/12)Hour mode Hours

Laep Year
Calculation

. |

Months

!

Years

\4

Days Weekdays

RTC .\:-bjé C,&ijéuu JAJ)LQ.«.:J aj?rJ (\)Ji&

545 o a3 5 STM32 gla J 285 S ;3 RTC lac bl 5 la S505 Ols 4 aslsl o
o 23 OISl &S ool (Backup SRAM) Sl 5 & alasl> G ol Y gane RTC s S5y 5 sl )

\Vﬂ)%w) uﬁt.ijwjdﬁpu“.k.’b:& J})"La U'l‘ J..Sda ("h‘)ﬁ dj.:cﬁ;dlﬂ))) \) LhoJ\J}QLo.:LJJ
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Jeoma 9(SS) 456 s (MM) aiss «(HH) cels &) 50 1 0l Ll 55 o RTC :@)u)ou;@-v
Co e Ul RTC Ol Sage S <3 (YYYY) b 5 (MM) ole « (DD) 35, &y soes |y o
550 1 b ey i kB an LRTC 5505 1) aveS sladle aseis 5 s2Mhe 55

355 @3Mlely Ll3le 5 G b 5l Ly a1 0T Ol e
5038 oo (alarm) K55 Olge a4 | asiie sbaoley Ll e RTC sleep S 51 oas Sl -7
S 13 b (6551 O peme 0 5L a8 plas S sl Sy cpl S e Ol S S e

RCW IS

(32.768 KHZ 3Ll 55 L) eslos Olw i 45 553 (its (6145 55 0 Wil 5 o RTC 10l 5 o e J 28 8
VL 235 L ooy (o6 2Uls RTC sl Sles Dbl 2ol 4 a8 5 55 plonil S5 0 2 &

.;;@\,oio\js&jgwﬁﬁ,\;\,
@ OGSl pl il jasie slaoley s (interrupt) aisy A g 4 556 RTC :dnterrupt < e -0
Gl 4SS |l ol i Sl laoles 3 ) ol Slhas S das o 1) Slastl opl e giasli

Sl Aoe Sl pmalle Sl o ke

Jate 5l @by e BIS U1 e 5,5 S ol SIS Silesl pl st el Soles-Y
LY

b Gilas 1 035 STM32CUDEIDE i 53le 5 laes 51,2 STM32CUDEIDE i 33lp 5 losdais —¥
L HSE (s SIS s S a5 Serial Wire (555 5 1) Sl (i S sl p g o gla s

ARS8 sz ol Slesl alie 55 LUSART &g 5 S oo oyl b S S (555
deoles Jled

Pinout & Configuration Clock Configuration Project Manager
v Software Packs v Pinout
5% RCC Mode and Configuration : P
High Speed Clock (HSE}|CryStaIfCeram\c Resonator V|
Low Speed Clock (LSE) [Disable v|
[J Master Clock Output 1
[J Master Clock Output 2 RCC_OSC_IN

O Audio Clock Input (12S_CKIN) RCC_OSC_OUT

CRS SYNC |Disable v

LSE 5 HSE S (51, bt o S (5l «(Y) S

J?SJLA&H‘))E.'J)y QW}oJ;ub&“)RTC &uﬁ)cuﬂugjﬂ)\cQL@)J
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Pinout & Configuration Clock Configuration
v Software Packs

RTC Mode and Configuration

Mode
System Core 5 Activate Clock Source
[ Activate Calendar
Analog ’ Alarm A |Disab|e |
Timers ~ Alarm B |Disable |
. WakeUp Disable ~|

LPTIM1 O Timestamp

tigmg O Tamper 1
(] Tamper 3

T Calibration |Disable ~ |

Timz2

TIM3 [ Reference clock detection
T4

TIMS
TIMG
TiM7 Reset Configuration

TiM8

TiM12
TIM13
TiM14
TIM15

TIM16
TIM17 Hour Format Hourformat 24

Asynchronous Predivider value 127
Synchronous Predivider value 255

~ General

bl 25 psad wlie L RTC SIS (05,5 b Las e > Clock Configuration iz 3l colg s
ML!OMdL!ﬁLSI 6)JJJRTCML):)»6%6J?~§&J“1?S

Pinout & Configuration Clock Configuration Project Manager

RTC Clock Mux

HSE HSE_RTC [
12 W
Lse_|~
»0 »[ 32 foRmcikiz [[75_|rocru clocks sz
[ s
® El—n—hc?u Systick Clock [MHz)
KHz L . 75  |To AXI Peripheral Clocks (MHz)
ENGbIEC. [ o mootmin
h : e 75 |To AHBS Peripheral Clocks (MHz)
5 DAC {KHz) 140 MHz mex
[ To APB3 Peripheral Clocks (MHz)
l:'h: DAC2 (KHz)
— 75 |Te AHB1,2 Peripheral Clocks {MHz)
System Clock Mux R FREl e e
HSI RC . - ~ TnAPB! Peripheral Clocks (MHz}
~
- il SYSCLK (MHz)CDCPRE Prescaler HPRE Prescaler oz TnAPB! Timer Clocks (MHz)
40 MHz max
PLL Source Mux [ 75 el v 75 ] i1~ |75 |To APBZ Peripheral Clocks (MHz)
280 MHz mex 280 MHz me:
HSI T X1 75 [To APBZ Timer Clocks (MHz)
15, xifs 75 ]
DI »{ 75 |voAHBs Peripheral iz)
SRDFFRE
o} 140 MHz mazx
e - o APBA Peripheral Clocks (MH
Inout freaue s e SAI1 Clock Mux sarrres 1 ° eripheral Clocks (Mriz)
450 Mz ® ®

PLLZP .! To DFSDM4 ACLK (MHz) FLLZQ -0
—O
= — e USART2,3,4,57 8 Cl kMrlﬁbO
DIVIiz == To SAH (MHz) ART2,3,4,5,7 8 Clook Mu

RTC a1y SO olees «(8) IS

.J,.Z.Scjtés‘)om:l.?%‘&w
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Ll sl eslaial 3 clj 3350 alesl ol s teslanwl 5 g0 @|_,s St
HAL_RTC_ GetTime (RTC_HandleTypeDef *hrtc, RTC_TimeTypeDef *sTime, uint32_t Format)
Sl Gl sl Ol ST 5,8 e 13 eslinal 3 ol Oley il sl &b o
Sl 4 Ll e 55 Ole STl RTC (gl 2 (s Sy SleMbl (51 o5 5,1 RTC_HandleTypeDef
A3LBCD L (5 5k L5 oo oS 5,15 0 3,15 (sl eyl oo b as o5l g Ola ST 5 0o
HAL_RTC_GetDate (RTC_HandleTypeDef *hrtc, RTC_DateTypeDef *sDate, uint32_t Format)
S ooyl |3 &b b Jsl OlesS 3,8 o 3 eslial 5,4 LSl Fob ibos Gl &6
oLl p s> Ol 551 el RTC (sl 5 s Ko Sledbl g5l 45 5,15 RTC_HandleTypeDef L,
BCD L (s b Ll 55 o a8 5l el 551y o mally s b a0 LA 50 o 5 Ol ST G0t sl &

sk
S 6Ll | stdioh Sluls 1 byl o siasl 5 —0

/* USER CODE BEGIN Includes */

// Include standard input-output header
#include <stdio.h>

/* USER CODE END Includes */

/* USER CODE BEGIN PTD */

// Define RTC time structure
RTC_TimeTypeDef Time Struct;
// Define RTC date structure
RTC_DateTypeDef Date_Struct;
/* USER CODE END PTD */

S i 5 USART 3 b 51 Jlel glus o 03 gl 1y MSG wl

/* USER CODE BEGIN 1 */

// Initialize message array
uint8 t MSG[35] = {'\0'};
/* USER CODE END 1 */

S JLsl USART 3 b 511 65 Olse Culgny 4l 31 13

/* USER CODE BEGIN WHILE */

// Format the initial message

sprintf(MSG, "STM32H750 RTC experiment \r\n");

// Transmit the message over UART

HAL_UART_Transmit(&huartl, MSG, sizeof(MSG), 100);

// Clear the message array

for( uint8_t counter = @ ; counter < sizeof(MSG) ; counter++ )
MSG[counter]=0;

// Delay for 500 ms

HAL_Delay(500);

// Infinite loop
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while (1)

{
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

// Get current RTC time

HAL_RTC_GetTime(&hrtc, &Time_Struct, RTC_FORMAT_BIN);

// Get current RTC date

HAL_RTC_GetDate(&hrtc, &Date_Struct, RTC_FORMAT_BIN);

// Format date into the message

sprintf(MSG, "%d-%d-
%d" ,Date_Struct.Year+2023,Date_Struct.Month,Date_Struct.Date);

// Transmit the date over UART

HAL_UART_Transmit(&huartl, MSG, sizeof(MSG), 100);

// Clear the message array

for( uint8_t counter = @ ; counter < sizeof(MSG) ; counter++ )

MSG[counter]=0;

// Format time into the message
sprintf(MSG, "%d:%d:%d\r\n",Time_Struct.Hours,Time_Struct.Minutes,Time_Struct.Secon
ds);

// Transmit the time over UART

HAL_UART _Transmit(&huartl, MSG, sizeof(MSG), 100);

// Clear the message array

for( uint8_t counter = @ ; counter < sizeof(MSG) ; counter++ )

MSG[counter]=0;

// Delay for 1 second
HAL_Delay(1000);

}
/* USER CODE END 3 */

3 0 Jl )l USART L 5 s 5 03 3L s Ol 5 B Il il Jo51s
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SPI6 Mode and Configuration
Mode

val

i£F Pinout view 2= System view

Mode [Full-Duplex Master ~]

Connectivity

Hardware NSS Signal Disable V]

FDCAN1
FDCAN2
FMC
12c1
12c2
12c3
12C4
LPUART1
MDIOS
OCTOSPI
QOCTOSPI2
SDMMC
SDMMC2
SPI
SPI2
SPI3
SPI4
SWPMI1
UART4
UARTS
UARTT
UARTS8
UARTS
USART1

8 Bits
MSB First

_Output
DEBUG_JTCK-SWCLK

8

8.0 MBits/s
Low

1 Edge

GPIO_Out

Disabled
Enabled
Software
Fifo Threshold 01 Data

Al Zero Pattem
Al Zero Pattem
Nss Polarity Low

<

USARTZ
USART3
USARTS 00 Cycle
USART10 00 Cycle
USB_OTG_H Disable

a o Susi
— ¥ - G K1
Master Keep lo State Master Keep lo State Disable @ o Q Is3 | Q

10 Swap Disabled

S sl 1 U8 5 WS 63 |y Oladas

)14 g HAL_SPI_TransmitReceive U | Sialesl cpl o3 tealizwl 540 &l S -t
Sl 0 0slazal SPI LUJ‘

HAL_SPI_TransmitReceive(SP1_HandleTypeDef * hspi, uint8 t * pTxData, uint8_t * pRxData,
uintl6_t Size, uint32_t Timeout )

Oles B ask 5 gl 2l el nl 53) KSH - 3 SPE 5 b 51 eesls <l s 5 Jle )l 6 5 C.L? ol
_)h}l.w &:’. 4 UL:\ (Jj‘ QL«;)T J;Ja _)‘J; oslaru! )90 (bj.wda ;.Q.;}IA (aoals JLE;;\ M
ol o3 Ol ST .l SPI Js3le gl » (oo Ko oMbl (g5l 45 5,05 SPI_HandleTypeDef
Laosls o 5lde ol OlesS 5T ls L3 slsesls 5L 4 oLl o Ol ST 5 Il glaesls L
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Ll Sllas (gl ) Camsy sdasglis &S WLls S 50 |, HAL_StatusTypeDef
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/* USER CODE BEGIN PV */

// Declare an array for storing messages

uint8 t MSG[35] = {'\0'};

// Declare variables to hold Chip ID and Unique ID
uint32_t Chip_ID;

uint32_t Chip_Unique_1ID;

/* USER CODE END PV */

Chip_Unique_ID 5 CHIP_ID (sls juizo .5 45 o 03Uzl USART 2w e3ls Jlixl 5| » MSG w1
Cf 3 = J.ALJ: dlS <l Chlp_lD il Juj.J:L;a oslaz| u.l'Jﬁ abasl> sla auls oj.:;-.b ol
& Chip_Unique_ID aubis 55s by SLsSS jlaas L Las elad (sl das e OLLS | aladl~
93 ol CBls g S Aty Jolite e 5 s gl p Ll aS Col A6 absl- a4y e ool

&S aalllas WINBOND =5 ,5 W25Q64JV  ils abasl> Sledbl S 5 53 il 5 o | anslis

/* USER CODE BEGIN 1 */
// Function to transmit and receive data via SPI interface
uint8_t flash_spi (uint8_t Data)

{
uint8_t ret;
// Transmit data and receive response via SPI6
HAL_SPI TransmitReceive(&hspi6, &Data, &ret, 1 , 100);
return ret;

}

// Function to get the JEDEC ID of the flash memory
uint32_t flash_JEDEC_ID(void)
{
uint32_t Chip_ID L = @ , Memory_type = @ , Chip_Capacity = 0 , ID = 9;
//Start communication with the flash memory by pulling the chip select low
HAL_GPIO WritePin(GPIOA, GPIO PIN_15, RESET);
flash_spi(©x9F); // Send JEDEC ID command (©x9F)
Chip_ID_L = flash_spi(®xA5); // Receive Chip ID Low byte
Memory_type = flash_spi(@xA5); // Receive Memory Type byte
Chip_Capacity = flash_spi(@xA5); // Receive Chip Capacity byte
// End communication by pulling chip select high
HAL_GPIO WritePin(GPIOA, GPIO PIN 15, SET);
// Combine the received bytes to form the full JEDEC ID
ID = Chip_ID L | Memory type << 8 | Chip_Capacity << 16;
return ID; // Return the full JEDEC ID
}
// Function to retrieve the unique ID from the flash memory
uint32_t flash_UniqueID(void)
{
uint64_t UniqueID = ©;
// Start communication with the flash memory
HAL_GPIO WritePin(GPIOA, GPIO_PIN_15, RESET);
// Send commands to retrieve the unique ID
for(int i = 0; i < 5; i++)
flash_spi(@x4B); // Send Read Unique ID command
// Collect unique ID bytes by shifting and combining them
for(int i = 0; i <= 64; i += 8)
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UniqueID = UniqueID | flash_spi(@®xA5) << i; // Accumulate unique ID
// End communication by pulling chip select high
HAL_GPIO WritePin(GPIOA, GPIO PIN 15, SET);
return UniqueID; // Return the unique ID

}
/* USER CODE END 1 */

Sl Sy s OF 3 SIS 0ot a2l alidlo b bl (61 32 (sl Aol b Flash_SPI o
L ool adasls 5l 8l eals 5 S e Jlusl (2l aasls gl 5 S e b5 (35,5 53 |, Data «S

Aren oA lsate w6 pl s 2 5 (90055 Kl S e SL TR jde s s 2 55
b o patne Ny b S U Soso |y plaggres lanl L i sl glaanlid 0Nl ol
334 o Loyl Chip_Unique_ID 5 Chip_ID awls 5l 1, 0X4B 5 OXIF 5 5 4 45 553 Ll O]

C,ﬁl.@.?))jo).:ﬁ-b CU)JLAMLSLAW Q})Jjobb fbu‘ o\.la_eb-%)\ \) oleb| d‘)""ﬁ"u“"ﬁ""'

A4S !

Glp s 3S edalin of Sledbl a8 5 55 0l o 1y sl ol SUSGl 3L 5 Gsb 5 lse 31,0 slas
Loy 5okl baanlid jolds atosy O sy Colgy a5 Culg o S ealatal iy glas )8
s o Jll 5 selS Cee 4 USART

while (1)

{
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

// Retrieve JEDEC ID and Unique ID

Chip_ID = flash_JEDEC_ID();

Chip_Unique_ID = flash_UniqueID();

HAL_Delay(500); // Wait for 500 ms

// Format and send the chip ID over UART

sprintf(MSG, "\nHello! Chip ID = %d\r\n", Chip ID);

HAL_UART_Transmit(&huartl, MSG, sizeof(MSG), 100);

// Clear the message buffer

for( uint8_t counter = 0; counter < sizeof(MSG); counter++)
MSG[counter] = 0;

HAL_Delay(500); // Wait for 500 ms

// Format and send the unique ID over UART

sprintf(MSG, "Hello! Chip Unique ID = %d\r\n", Chip Unique ID);

HAL_UART_Transmit(&huartl, MSG, sizeof(MSG), 100);

// Clear the message buffer

for( uint8_t counter = 0; counter < sizeof(MSG); counter++)
MSG[counter] = 0;

HAL_Delay(500); // Wait for 500 ms
}
2l s &S s gy (glasl ,, W25Q64IV . J2ls abasl> abasl> o ilys 4y anl o Loz 03 =1\

sl gse | o e s sy 2B (g
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12C1

12c2

12C3
LPUART1
MDIOS
OCTOSPI
OCTOSPI2
SDMMCA
SDMMC2
SPI

SPI2

SPI3

SPi4

SPI6

12C4 Mode and Configuration

12 l2¢

Reset Configuration

ings
@ Parameter Settings

afsearcn cuvh) | ©

~ Timing configuration
Custom Timing Disabled
12C Speed Mode Standard Mode
12C Speed Frequency (KHz) 100

Rise Time (ns) 0

Fall Time (ns) 0

Coefficient of Digital Filter 0

Analog Filter Enabled

Timing 0x00707CBB
~ Slave Features

Clock No Stretch Mode Disabled

General Call Address Detection Disabled
Primary Address Length selecti_ . 7-bit
Dual Address Acknowledged Disabled
Primary slave address 10

Configure the below parameters

i

12C4_SDA

12C4_SCL
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RAMECC RCC_OSC_IN
¥ RCC RCC_0SC_OUT
SYS
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Pinout & Configuration Clock Configuration Project Manager Tools

CDPFRE

CDPPRE:

HPRE Frasssier

:::::::

CUbeMX)U_’el?JJ 3 J‘J:"S_ﬁjg':" SYS & “]..- (V)J&,@,

Aules Generate | asb 5 Ctrl+S 05,25 L ol Jhsl 5l

Sy g aF GU;: e 4 oS ol s teslaial 5 g @‘j et

HAL_I12C_Master_Transmit(I2C_HandleTypeDef *hi2c, uintl6 t DevAddress, uint8 t
*pData, uintl6_t Size, uint32_t Timeout)

ﬁs‘_/;;w‘ w)JTﬁ o})&& QT 6‘.&65})} b}&w oslaul J‘ijjji U‘i‘ L.wj.: o3ls dl.,w)‘ Cﬁg} CU U‘i‘
Ol e ST 5 azdy o3Il dsesls ax, Slave oKews U.UJT wslaiul 5540 12C Uy & by e
el a3l Jlayl gl s

HAL_I12C_Slave Receive(12C_HandleTypeDef *hi2c, uint8_t *pData, uint16_t Size,uint32_t
Timeout)

o3l Jsl Ole ST 3 5 e ealinael ol zol 51 eslizal Oy 5 Slave e s Laesls Sl s cgr =6
QLA)f)T}LS'I.éLuJonoJ:}SLS‘ﬁLS‘MJr}bbuﬁjicw‘obub‘JJ‘,A 12C s>y 4 b gy o ST 2]

Wl 0313 3L 3 (51 e Olo3 e S 5 ple Ol ST ol azdy opl b 3
Slave Address < slyls 5 53 o baask 5y 05 50LSG s 4 BLI1 -l s :ui',.ll.oﬂ s paali 0

.msgqjguaid\ﬁépwﬁh&,pngm
/* USER CODE BEGIN PD */

#define COMMON_ADDRESS 10
/* USER CODE END PD */

S D3 g0 el 5 pd) g8 Ga oS s el 0 Ll il 30 53 w0 3 b 5 Ll sl
RGO usts s 5L -l sl ool K es el LED

/* USER CODE BEGIN PV */

uint8_t tx_data[1l] = "1";

uint8_t rx_data[1] {0};
/* USER CODE END PV */
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/* USER CODE BEGIN WHILE */
while (1)
{
//Check if USER1 button is pressed
if (!'HAL_GPIO_ReadPin(USER1_GPIO_Port, USER1_Pin)) {
//Send data via I2C in Master mode
if (HAL_I2C_Master_Transmit(&hi2c4, COMMON_ADDRESS << 1, tx_data, 1,
HAL_MAX_DELAY) == HAL_OK){
HAL_Delay(10); //Debounce delay
while (!HAL_GPIO_ ReadPin(USER1_GPIO_Port, USER1_Pin)) {}//Wait for
button release
HAL_Delay(10); //Additional debounce delay

}
}

//Receive data via I2C in Slave mode
if (HAL_I2C_Slave Receive(&hi2c4, rx_data, 1, 10) == HAL_OK) {
if (rx_data[e] == "1") {
HAL_GPIO_TogglePin(D7_GPIO_Port, D7_Pin); //Toggle LED if received
data is '1'
rx_data[@] = @; //Clear received data

}
HAL_Delay(100); //Small delay for next operation

}
/* USER CODE END WHILE */

PS5 S 55 05 kb AIS oS b ccnl il s 5 Iyl I s polling gy aesls asl s ol s
o slike ssb 4 Slave w55 595 sl p e e 55 S 0 Ll X 3L (6l g Master s s

S e 03X 3L 3 15 0T 55 30y s a8 Sleg 5 LS o sy o 1y s 35,5

J\SL;dToggle b LED W‘j .)m;b.lll O.)s.v::l @Q}JJ‘MS&)M)JW

S eslizad (Lo cans s Jiales ¢l OF 5 5 dules Jas | LED D8 e yas =1\

s Jg;.a 5,5 PA2 ol @ LED D8
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Without DMA With DMA

»
Memory 1
CPU .f CE
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Olge 4 als plxil | Sllas pdr Obosen 5ok 4 Ol g 0 DMA Gl eslatal U rglaels s g e =Y
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Linit DMA
Peripheral

Initializations |
; 2.start DMA

Start Process

(HAL_DMA_Start) ~]

l 3.DMA transfer data

Poll for process complete
(HAL_DMA_POIlIForTransfer)

4. Check if transfer is complete

HAL w5 5l eslinad LDMA il eslizul 4y, (V) S

Al o 53 355 gn e doly ol adsl as e 51 ey 5 oS plnil DMA (g5 ab g 1o Dlorlas o
ol 0 e e 34 0313 S 355 e Lol Olicabsl (Wl LaSS 3l ey 5 0 5T esls il gas
5 Sales 4 L5 Ul ol s s bt g3y s DMA Sy pte s g ot 51 (S

5ol oYU Caeal Jisu opl s 1k (Real-Time) &K ,sok S 53l G0k
S dal g o il IS s Shes (gileang o s
L s 4l &G w al,l S Jsl ol memcepy =6 3 DMA Sl eslinal b ool s Sialesl ol 5o

oo Siled Jbpw S s 2 L O 5 oS (S eIl
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@ DVATSBMAZS & MemToMem

DMARequest | Sream | Diecton ] Proiiy ]

MEMTOMEM DMAT Stream 0 Memory To Memory Low

+DMA, Request Settings

Src Memory ‘ Dst Memory

Mode Increment Address
Use Fifo Threshold Data Width [Byte v|

Burst Size |1B Increment |

|Elyte ~ |

|1B Increment |
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TIM2 Mode and Configuration

System Lore 4

Slave Mode |Disable v | l
Analog ¥ Trigger Source |Disable v |
Clock Source |Interna| Clock ~ |
Timers hd
[l ST E | II'\:.-..—IHI.-. a e |
* Configuration
LPTIMA1
LPTIM2 Reset Configuration
LPTIM3 : = rp—— —r
RTC & Farameter Settings | @ User Constants | @ NVIC Settings | @ DMA Settings
TIM1 Configure the below parameters :
2 [each e ] @ ©
Q < >
TIM3 - ®
TIM4 ~ Counter Settings
TIN5 Prescaler (PSC - 16 bits value) 15
TIME Counter Mode Up
M7 Counter Period (AutoReload Register - 3... 4294967295
I8 Internal Clack Division (CKD) Mo Division
TimM12 auto-reload preload Disable
im}j ~ Trigger Output (TRGO) Parameters
TIM15 Master/Slave Mode (MSM bit) Disable (Trigger input effect not delayed)
TIMAE Trigger Event Selection TRGO Reset (UG bit from TIMx_EGR)

Al Jsl 0l 3550 g TIM2 a1 (s o(8) S

L gd e g ael y Jae 55l 5 Ao Generate | 4el

alsl 534S Cuul o34 DMA U1y & b g 1o CU&L@J al  cpl s ekl 55 40 @‘,S St
A dal g esls o

HAL_DMA_Start(DMA_HandleTypeDef *hdma, uint32_t SrcAddress, uint32_t DstAddress,
uint32_t Datalength)

by osls JUs) Sles g5,4 5 300l sl HAL €bls o5 51 S, HAL_DMA_Start «

QLAM@JJL;\J{r)"ﬁ(_guwjV.:.E:.Ju.ij_?@l}wl.w\STM32L§LAJJJ:;SJI<.:AJJDMAJ>-\}
bJLS.L',\‘,\inJi:;aJ%Lg«S&LMJ\::\J.C,jwc\wszTosﬁubgjwl{j,\:S&ui\\)DMA

il 3 e bl sl Ole ST S o 5le]

ol gl Glasdy Sy 5 JUIS Sledes ol S DMA J =5 jlstle 4 Se il hdma

(S5 s s b Flash RAM) laesls T sl :SrcAddress

(e, b Flash RAM) Lassls dais 51 :DstAddress

(ads L ‘AAJSV.:} (ol esls Aty o ) sk e L aST laesls sluss :Datalength

H7 Reference ;b 45 ol ol o5lail DMA 05 Wil Cond g asedd (Sl o (6 sty 3 a0l 5 )5
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Yo slaptgm oL A’E

16.5.1  DMA low interrupt sataus register (DMA_LISR)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res [TCIF3|HTIF3| TEIF3DMEIFY Res [FEIF3 TCIF2 [HTIF2| TEIF2PDMEIF] Res | FEIF2

r r r r r r r r r r

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res [TCIFYHTIF1{TEIFIPMEIF] Res |FEIFO| TCIFO [HTIFO| TEIFODMEIF]Q Res | FEIFO

r r r r r r r r r r

Bits31:28,15:12 Reserved, must be kept at reset value

Bits27 21,11 5 TCIF[3:0] :stream x transfer complete interrupt flag (x = 3 to 0)
This bit is set by hardware. It is cleaed by software writing 1 to the corresponding bit in the
DMA_LIFCR register
0:no transfer complote event on stream x
1:a transfer complote event occurred stream x

DMA >3 (slao ;L LISR S :(0) IS5
o DMA 01y L o sl Sldas oS 558 0 SO Sy s (ol TCIF a0 by o Ol g5 b

Al a5 OLL

t byl o el  —0
S 8Ll asl 4o memset LU Sl eslin! Qs 4 1y string.h Sbuls Lz

/* USER CODE BEGIN Includes */
#include "string.h"
/* USER CODE END Includes */

:vfsyqja:main BB S G e s bl cpl 5o eslinal 5 50 (gla iz

/* USER CODE BEGIN PV */
uint8_t array_1[1024];
uint8_t array_2[1024];
uint8_t MSG[50];

uint32_t time,error_flag = 0;
/* USER CODE END PV */

oyl gl T K e 5 ol 0 a8 S Lo s Jlinl Slles 6l mbkS ) wlyl 3wl o

error_flag e 5ol 5 led jlde o 3 gl s tiME e .l 0l (s ;o5 UART U5 Lo o5 Laesls

w‘oM%ﬂad&;‘)‘wb)?jmwﬂ
Joled 4slsl main &b e > se While aal> 31 s 5515 5 bl

/* USER CODE BEGIN 2 */

// Initialize array_1 with the value 25
memset(array_1, 25, 1024);

// Reset the timer

TIM2->CNT = O;

// Start the timer

TIM2->CR1 |= 0x01;

// Start data transfer using DMA
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HAL_DMA_Start(&hdma_memtomem_dmal_stream@, array_1,array_2, 1024);
// Wait for DMA transfer to complete

while(!(DMA1->LISR & (1 << 5))){}

// Stop the timer

TIM2->CR1 &= ~0x01;

// Save the execution time of the DMA operation

time = TIM2->CNT;

// Verify the copied data
for(int i = 0; i < 1024; i++)
if(array_2[i] != array_1[i]) { error_flag = 1; }
// If the transfer was successful, display the execution time
if(!error_flag) {
sprintf(MSG, "Took time with DMA = %fs\r\n", time * ©.00000025);}
// Otherwise, display an error message
else {
sprintf(MSG, "The copy operation was not successful (DMA)\r\n",time *
0.00000025) ;
error_flag = 0;
}

// Send the message via UART
HAL_UART_Transmit(&huartl, MSG, sizeof(MSG), 1000);

// Initialize array_1 with the value 63
memset(array_1, 63, 1024);

// Reset the timer

TIM2->CNT = O;

// Start the timer

TIM2->CR1 |= @xe1l;

// Copy data using memcpy
memcpy(array_2, array_1, 1024);

// Stop the timer

TIM2->CR1 &= ~Ox01;

// Save the execution time of the memcpy operation
time = TIM2->CNT;

// Verify the copied data
for(int 1 = 0; 1 < 1024; i++)
if(array_2[i] !'= array_1[i]) { error_flag = 1; }
// If the transfer was successful, display the execution time
if('error_flag) {

sprintf(MSG, "Took time with memcpy = %fs\r\n", time * 0.00000025);
}
// Otherwise, display an error message
else {

sprintf(MSG, "The copy operation was not successful (memcpy)\r\n",time *
0.00000025);
error_flag = 0;}
// Send the message via UART
HAL_UART_Transmit(&huartl, MSG, sizeof(MSG), 1000);
/* USER CODE END 2 */

oot i 53 el JUEl g5 5l iy e 35 g0 03l lie array_1 all 4 el aali s ol s
Ol s ONT oy Gl b g 305 o Jlad o pasls (JUESH 31 oy 355 00 (31000l (S
o DUl oo a5l estinal b e T o s 40 JUinl Ole3 ot 4l Sl YOO lis o

Slesteal b LSS el dd dal s Ol o9 5 50 ool Cows 4 s (3D Do 33 5 34 o
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