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STM32H750B — DISCOVERY StMod+ konektor
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STM32H750B — DISCOVERY StMod+ konektor
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STM32H750B — DISCOVERY StMod+ konektor
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Figure 5. STM32H745I-DISCO and STM32H750B-DK Discovery board bottom layout
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STM32H750B — DISCOVERY CANBUS konektorja
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Laboratorijska vaja 10 (LV3): OCesni vzorec, STM32H7 generator (PWM, UART, SPI, 12C, CAN)

Dolocite bitno hitrost prenosa in ugotovite ASCIl kodo znakov, ki se prenasajo ob
nastavitvi 8N1 (8 podatkovnih bitov, brez paritetnega bita, 2 stop bita).

m Primer poteka signala RS232 — nastavitve ,7P2". ., .
Logi¢na 0
Napetostna in logi¢na nivoja SPASE
+15v— +5V
L3E M3E VR —  [SEEEE
4] 1 o o o 0 0 1 4] 1 1
Spare -5V
i=C) o
v I r. _ " OARK).
o _T Incite rminzts 15V —15V
Redion
ki E— 1T T T T T T N B Izhod oddajnika Vhod sprejemnika
Mark
= [ P Seven Data Bits Y - Nastavitve RS232 na prikazani sliki — ,7P2"
A5 /‘ \ :\ « 7 podatkovnih bitov
Start
bit

party T stop Paritetni bit
2 stop bita

|... ...|

Data parcket comesponding to the ASC character A

VIN - LV 10 © Rozman,Skraba, FRI



Laboratorijska vaja 10 (LV3): OCesni vzorec,
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Osvezitev STM32H7
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" Izhodisca

Laboratorijska vaja 10 (LV3): OCesni vzorec, STM32H7 generator (PWM, UART, SPI, 12C, CAN)

Dolocite frekvenco PWM signala in ustrezno noto.
#define NOTE_A3 220

#define NOTE_AS3 233
#define NOTE_B3 247

Cycle #define NOTE_C4 262

e #define NOTE_CS4 277

Pulse #define NOTE_D4 294

P #define NOTE_DS4 311

12V #define NOTE_E4 330
#define NOTE_F4 349
#define NOTE_FS4 370

#define NOTE_G4 392

oV #define NOTE_GS4 415
#define NOTE_A4 440

Duty Cycle = Pulse / Cycle * 100 #define NOTE_AS4 466

Frequency = Cycles / Second #define NOTE_B4 494

#define NOTE_C5 523
Example of a PWM signal at 50% duty cycle #define NOTE_CS5 554

#define NOTE_D5 587
#define NOTE_DS5 622
#define NOTE_E5 659
#define NOTE_F5 698
#define NOTE_FS5 740
#define NOTE_G5 784
#define NOTE_GS5 831
#define NOTE_A5 880
#define NOTE_ASS5 932
#define NOTE_B5 988

VIN - LV 15 © Rozman,Skraba, FRI
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Subject to general operating conditions for Vdd and Top.

| . . ’ \
VP 6 - STM32 CubelDE, SPI in LIS3DSH Gradiva P! slave timing values I I
vajue ()
cl Parameter r Unit :
] w Min. Max.
5 Digital main blocks : |
] SPI clock cycle 100 n ns I
) SPI clock frequency L] 10 MHz I
- B Q eatim Hme “
5.1 State machine - |
) ) I’C - inter IC control interface |
The LIS3DSH embeds fwo state machines able fo run a user defined program. Subject to general operating conditions for Vdd and Top. 1 |
The program is made up of a set of instructions that define the transition to successive 3 I I
age o I°C slave timing values
states. Conditional branches are possible. 1
12C standard mode (!} 2]} fast mode ) )
From each state (n) it is possible to have fransition to the next state (n+1) or to reset state. ) Min. Max. mirg Max. unt |
Transition to reset point happens when "RESET condition” is true; Transition to the next step *
happens when “NEXT condition” is frue. SCL clock frequency e 100 M | e |
Interrupt is triggered when output/stop/continue state is reached. Table7.  Absolute maximum ratings | I
Each state machine allows to implement gesture recognition in a flexible way, free-fall, Symbol Ratings Illaximum value | Unit I
wake-up, 4D/6D orientation, pulse counter and step recognition, click/double click, Vdd | Supply voltage I oswas v |
shake/double shake, face-up/face-down, turn/double turn: \ l
Table 8. LIS3DSH state machines: sequence of state to execute an algorithm Appl icati on hints L g
Figure 5. LIS3DSH electrical connection
e
Vdd
L oa
0 SRR RN
e ved_ 10 O0——[1] G4l
ne (O] L]
' l_“ we |7 ToPwiew [ 7
E 166nF > [ ] [ j INT1/DRDY
next ! rs] 9]
i = :E [j _g_: S ez
reset . -
) | INTset 7 -
[T
AM10Z1Z1 Ghe |
——® Digital signal fromite signal contraller Signal's levels are defined by proper selection of Vdd_IO
AMTO211V1

https://qithub.com/LAPSYLAB/STM32F4 Docs and Examples/blob/main/STM32F407 Discovery Kkit/LIS3DSH.pdf
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zhodisca (NN
“ VP 6 - STM32 CubelDE, SPI in LIS3DSH

Read and write protocol

Gradiva

Figure 6.

cs~ L Y
SPC \WAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV RN

_ DI7 DI DI5 DM DI3 D12 DN D0
5 ADS ADd ADZ AD2 AD1 ADO

O —

DOT DOE DOS DO4 D03 02 DO1 DO

AMID20V1 8.5

bit 0: RW bit. When D, the data DI{7:0) is written into the device. When 1, the data DO(7:0)
from the device is reqd. In the latter case, the chip drives SDO at the start of bit 8.

bit 1-7: address AD(8:0). This is the address field of the indexed register.
bit 8-15. data DI(7:0) [write mode). This is the data that is written into the device (MSb first).
bit 8-15. data DO(7:0)| (read mode). This is the data that is read from the device (MShb first).

8.3 WHO_AM_I\(OFh) @ (& rozman26. 04. 2022,0. (%
Who_AM_I registér. [OxSF
Table 19. WHO| AM_I register default value
o [ ol [ v o ]

// Config accelerometer

// Read WHOAMI regisfer

HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN RESET);
outdata[@] = oxef | Ox80 ; // read whoami
HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DEYAY);
lis_id = indata[1];

HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN SET);

// Write to CTRL register (enable 3 axes meaurements on 25Hz)

HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN RESET);
outdata[@] = @x20 ; // switch on axes

outdata[1] = ox47 ;

HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN SET);

SPI - serial peripheral interface

Subject to general operating conditions for Vdd and Top.

SPI slave timing A‘-----
".u, I
b1 Parameter Unit
Min. I Max.
3 SPI clock cycle 100 I ns
) SPI clock frequency ] 10 MHz
B ™ eatiin Hma

Table 7. Absolute maximum ratings
Symbol Ratings

1
[ |
iﬂaximum value Unit
%
g P3todd v
A J

Vid Supply voltage

e g

-

CTRL_REG4 (20h)
Control register 4. E]

&) rozman26. 04, 2022, 0.. (%
0x47 (25Hz, all axes on)

Table 22. Control register 4
| ODR3 | ODR2 | ODR1 I ODRO | BDU | ZEN I YEN ‘ XEN |

Table 23. CTRL_REG4 register description

ODR 3:0 Qutput data rate and power mode selection. Default value:0000 (see Table 24)
BDU Block data update. Default value:0
o= — .gcmiw@m1Mtﬁnol updated until M5B and L5B reading)
l Zen Z axis enable. Default value:1
I (0:Z axis disabled; 1:Z axis enabled) I
I Yen Y axis enable. Default value:1 I
(0:¥ axis disabled; 1:Y axis enabled)
B
I X axis enable. Default value:1 |
Xen o .
‘ 0=X axis disabled: 1=X axis enabled '
LB | L& B __ & & _§ _§ _§ _d
Table 24. CTRL4 ODR configuration
ODR3 ODR2 ODR1 ODRO ODR selection
0 1] 0 0 Power down
0 1] 0 1 3125 Hz
0 [] 1 0 6.25 Hz
0 3 1 1 12.;Hz
rl---- N _ N _ N _ N N N _§B B B I | [y

https://qgithub.com/LAPSYLAB/STM32F4 Docs and Examples/blob/main/Documentation/STM32F407 Discovery Kkit/LIS3DSH.pdf
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VP 6 - STM32 CubelDE, SPI in LIS3DSH Gradiva
Figure 6. Read and write protocol 7 Reister mappin
cs b = Table 16 provides a list of the 8/16-bit reqisters embedded in the device and the related
address:
A VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV A
R O e S 6 S o S O S S Tabie 16. _Roglstor address map
DI7 DIE OIS D4 DI3 DIZ DN D0 - Register address—\
ME ADS ADd ADZ AD2 AD1 ADD Mame Type Default Comment
s00 I e o
DOT DOS DOS D04 DO3 DO2 DO1 DOo INFO1 r | oD 00001101 0010 0001 Information register 1
AMATI29V1 INFO2 r | 0E 00001110 0000 0000 Information register 2
WHO_AM_| . | OF 00001111 [ 0011 1111 Who | am 1D
bit 0. BW bit. When 0, the data DI{7:0) is written into the device. When 1, the data DO(7:0) |
from the device is read. In the latter case, the chip drives SDO at the start of bit 8.
QUT_X_L r 28 00101000 ||
bit 1-7: address AD(6:0). This is the address field of the indexed register. OUT X H . 29 00101001 |
bit 8-15. data DI(7:0) (write mode). This is the data that is written into the device (MSb first). OuT ¥ L ¢ 24 00101010 ||
. ) i . — 0000 0000 Output registers
bit 8-15. data DO(7:0) (read mode). This is the data that is read from the device (MShb first). QUT_Y_H r 2B oo101011 ||
QuUT_Z L r 2G 00101100
OuT_Z_H L P 00101101

T T T T T Ld

// Read x,y,z axes 8.23 OUT_X (28h - 29h)
outdata[@] = O0x29 | 0x80 ; // read x

X-axis output register.

Table 49. OUT_X_L register default value

HAL_SPI TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY); T o [ o] o] o o] o o [ o |

AccelX = indata[1];
outdata[@] = ox2B | ox80 ; // read y I |m':5°' | U?ﬂm:wj aul:.valur o [ o [ o [ o ]}
HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY);

Acce]_Y:j_ndata[]_]; -------------------J

outdata[@] = @x2D | ©x80 ; // read z
HAL_SPI TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY);

AccelZz = indata[1];

https://qgithub.com/LAPSYLAB/STM32F4 Docs and Examples/blob/main/Documentation/STM32F407 Discovery Kkit/LIS3DSH.pdf
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/* USER CODE BEGIN PV */
#define BUFSIZE 256
charSendBuffer[BUFSIZE];
intCounter;

Spremen|J|Vke int KeyState=0;

// Global variables
uint8_t indata[2];

uint8_t outdata[2] = {0,0};
Glavna zanka uints_t 1is_id;

int8_t AccelX;

int8_t Accely;

int8_t AccelZz;

I n I C I al I ZaC IJ a HAL_StatusTypeDef SPIStatus;

/* USER CODE END PV */

izhodisca NN

“' VP 6 - STM32 CubelDE, SPI in LIS3DSH

main.c : dodana koda

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

{

// Read x,y,z axes
outdata[@] = @x29 | @x80 ; // read x

HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY);

AccelX = indata[1]; /* USER CODE BEGIN 2 */
outdata[@] = @x2B | ox80 ; // read y // Config accelerometer
HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY); // Read WHOAMI register
AccelY = indata[1]; HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_RESET);
outdata[@] = Oxof | @x80 ; // read whoami
outdata[@] = @x2D | ©x80 ; // read z HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2,
HAL_SPI_TransmitReceive(&hspil, &outdata, &indata, 2, HAL_MAX_DELAY); HAL_MAX_DELAY) ;
lis_id = indata[1];
Accelz = indata[1]; HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN_SET);

HAL_Delay(500);

snprintf(SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d Duty:%d PWM-Freq:%d PWM-Period:%d // Set CTRL register @x47 -> [0x20]

Accel[ID:%02x] X:%04d Y:%d HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO PIN_RESET);
Z:%04d\r\n", Counter++,KeyState,Duty,NoteFreq,NotePeriod,lis_id,AccelX,AccelY,AccelZ); outdata[@] = @x20 ; // switch on axes
CDC_Transmit_FS(SendBuffer,strlen(SendBuffer)); outdata[1] = @x47 ;
HAL_SPI TransmitReceive(&hspil, &outdata, &indata, 2,
/* USER CODE END WHILE */ HAL_MAX_DELAY);

HAL_GPIO_WritePin(GPIOE, GPIO_PIN_3, GPIO_PIN_SET);

HAL_Delay(500);
outdata[l] = 0xe00 ;

/* USER CODE END 2 */

https://github.com/LAPSYLAB/STM32F4 Discovery VIN Projects/tree/main/STM32 SPI LIS302DL_ Basic
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VP 6 - STM32 CubelDE, SPI in LIS3SDSH - Osciloskop scK

5P _SCK
SPIL MOSI

SP11 MIS0 MOSI

Cs _12C/8P1

Figure 6. HRead and write protocol

cs L

s W e SR o T N o B o T B N e R L T T AT T T T

soi O OOt
AN _ DI7T D6 D5 DM DI3 DI2 DI D40
ME ADS AD4 ADZ AD2 AD1 ADO

s00 OO0

DO7 DOs DOS D04 D03 DOz DO1 DOO

o

MISO

CHi= 1.884  [HEER 1.08U  Time 28.80u:

RIGAOL T° O . Z28ml)  RIGOL T° O
T . X . . . . . = T "

[ 71 NN
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Laboratorijska vaja 10 (LV3): O&esni vzorec, STM32H7 generator (PWM, UART, SPI, [2C, CAN)

Dolocite bitno hitrost prenosa in ugotovite vsebino signala SPI2 z nastavitvami:
CPOL=0, CPHA=0, naprava LIS3DSH, ...

CPHA =0
CPOL = * ) :
o :—---i-----i----i-i--i----i-----i-----i-------\
{ ) ' | | Ly ' ' ' |
Sck | CPOL=0 | : i
: T T T T T T !
sz 1 MOSI MMS;BMX ) ) )( ) X XLE‘;BitX !
i o s v s s S e el
wso®  ~(wse \_NLNCC N Xesefp-
! i i 5 i : !
NSS (to slave) 1 ) f
Capture strobe | ‘ | 1 . ‘ i 1 |
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Laboratorijska vaja 10
STM32H7 — Generator signalov

Osvezitev STM32H7
|zzivi:
m UART  PB14
s PWM  PA3
m SPI PD3(SCK), PI3 (MOSI)
= 2C PD12(SCL), PD13(SDA) }
m CANBUS CN1 (FDCAN1)  CAN-L, CAN-H

VIN - LV 25 © Rozman ,Skraba, FRI



izhodisca NN

o Signali na linijah

-1 Bit n-2 Bit n-3 . 8 @ Bit 0

Sequence (S) Sequence (P)

= Dodatna bita (vednogenerira master) :
pogoj start —lini A preklopiiz 1 v O preden linija SCL preklopiiz1v 0
pogoj stop - linija SDA preklopi iz 0 v 1 potem ko linija SCL preklopiizOv 1

a Primer komunikacije

start | Naslovni read/ | ACK/ | Podatkov | ACK/ | Podatkov | ACK/ | stop
okvir write | NACK ni okvir NACK ni okvir NACK

. Dodatni biti:

read/write — en bit doloCa prenos iz ‘master’ v ‘slave’ napravo (0) ali ‘master’ zahteva
podatek iz ‘slave’ naprave (1).

ACK/NACK — vsak okvir sporogila ima bit ‘acknowledge/noacknovledge'. Ce je bil
naslovni ali podatkovni okvir uspesno prejet je posiljatelju vrnjen bit ACK, sicer NACK.

2\/6IN -LV 26 © Rozman,Skraba, FRI



izhodisca T

SCL

Dodatni biti med okvirji:
1 read/write — en bit dolo€a prenos iz ‘master’ v ‘slave’ napravo (0) ali ‘master

O

zahteva podatek iz ‘slave’ naprave (1).

O >

start Naslovni read/ | ACK/ | Podatkovni | ACK/ | Podatkovni | ACK/ | stop
okvir write NACK okwr NACK okvir NACK
\ \h/ -

ACK/NACK — vsak okvir sporogila ima bit ‘acknowledge/noacknovledge’. Ce je
bil naslovni ali podatkovni okvir uspesno prejet je posiljatelju vrnjen bit ACK, sicer

NACK.

start — linija SDA preklopi iz 1 v O preden linija SCL preklopiiz1v 0
stop - linija SDA preklopi iz 0 v 1 potem ko linija SCL preklopiizOv 1

VIN - LV
27
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izhodisca T

¢ o g |
- Focallech

Primer 12C komunikacije

15336600

True Multi-Touch
Capacitive Touch Panel Controller

28

TP Module
STM32H7 - Touch i
T nterface
SLV addr Data[n] Data[n+1] Data[n+2] TP gl FTS336GQQ Host
—RX>
———/INT—»
«——/RST——
BN A[6:0] W A D[7:0] A D[7:0] A D[7:0] AN
Figure 2-3 Host Interface Diagram
Figure 2-5 12C master write, slave read
https://github.com/LAPSyLAB/S
SLV addr Data[n Data[n+1 Data[n+2 : :
A A [n+2] TM32H7_Discovery VIN_Proje
cts/tree/main/STM32H750B-
DK_12C_Touch_Demo
BS  Al60] R[ A D[7:0] A D[7:0] A D[7:0]  [NIEW
Figure 2-6 12C master read, slave write 8-bitni naslovi in reC”Stri
Work Mode Register Map
Address | Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Host
Access
R LeD o 00h DEVIDE_MODE Device Mode[2:0] RW
SwaLx Taea ° £6p 2c 01h GEST ID Gesture ID[7:0]
T ot D e 02h TD STATUS Number of
355;& Autio - gﬂu touch points[3:0]
@2 Audio 126 03h TOUCHI_XH 1"Event 1" Touch R
Flag X Position[11:8]
04h TOUCHI1_XL 1* Touch X Position[7:0] R
05h TOUCHI_YH 1* Touch ID[3:0] 1" Touch R
Y Position[11:8]
06h TOUCHI1 YL 1¥ Touch Y Position[7:0] R
A8h | ID_G_FT5201ID CTPM Vendor ID R
VIN - LV 28 © Rozman,Skraba, FRI
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izhodisca NN

Primer 12C komunikacije

STM32H7 - Touch

// Reading from address 0x38 register Vendor's

retval = HAL_I2C_Mem_Read(&hi2c4, (0x38 << 1), OxAS8,
retval = HAL_I2C_Mem_Read(&hi2c4, (0x38 << 1), 0x00,
retval = HAL_I2C Mem Read(&hi2c4, (0x38 << 1), 0x01,
retval = HAL_I2C_Mem_Read(&hi2c4, (0x38 << 1), 0x02,
retval = HAL_I2C_Mem Read(&hi2c4, (0x38 << 1), 0x03,

if (Status !'= 09) {

Chip ID (addr. ©xA8) default value should be 0x51=81

I2C_MEMADD_SIZE_8BIT,&VendorID, 1, HAL_MAX_DELAY);

I2C_MEMADD_SIZE_8BIT,&DeviceMode, 1, HAL_MAX_DELAY);
I2C_MEMADD_SIZE_ 8BIT,&Gesture, 1, HAL_MAX_DELAY);
I2C_MEMADD_SIZE_ 8BIT,&Status, 1, HAL_MAX_DELAY);

I2C_MEMADD_SIZE_8BIT,&dataBuffer, 5, HAL_MAX_DELAY);

TouchX = ( (dataBuffer[@] & ©b1111) << 8) + dataBuffer[1l];
TouchY = ( (dataBuffer[2] & ©@b1111) << 8) + dataBuffer[3];

} else {
TouchX = 0;
TouchY = 0;
¥
SLV addr Data[n] Data[n+1] Data[n+2]
Bl A0 WA D[7:0] A D[7:0] A D701 | AIEH
Figure 2-5 12C master write, slave read
SLV addr Data[n] Data[n+1] Data[n+2]
Bl A6 R[ A D[7:0] A D[7:0] A D[7:0] N

Figure 2-6 12C master read, slave write

8-bitni naslovi in reqistri

Work Mode Register Map
Address | Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Host
Access
00h DEVIDE MODE Device Mode[2:0] RW
01h GEST _ID Gesture ID[7:0]
02h TD_STATUS Number of
touch points[3:0]
03h TOUCHI1_XH I"Event 1" Touch R
Flag X Position[11:8]
04h TOUCH1_XL 1™ Touch X Position[7:0] R
05h TOUCHI_YH 1™ Touch ID[3:0] 1™ Touch R
Y Position[11:8]
06h TOUCHI_YL 1¥ Touch Y Position[7:0] R
A8h ID G FT52011D CTPM Vendor ID R

https:/agithub com/l APSyl AB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK_12C Touch Demao
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izhodiséa |G
Primer 12C komunikacije
STM32H7 - Touch

// Reading from address ©x38 register Vendor's Chip ID (addr.

OxA8) default value should be ©x51=81

retval = HAL_I2C_Mem Read(&hi2c4, (8x38 << 1), ©xA8, I2C_MEMADD SIZE_8BIT,&dataBuffer[5], 1, HAL_MAX_DELAY);

sor | FRRRRRRR ARERRRRR L RRRERRRR ERRERRES
SCL

F B 1.440 GOL F B 1.44U GE0L F B l.490 ML

™~ 5 § N N B B N 8 | - ----------~

3 L ) OGOY) mwuuumtmwﬂJ

CHZ= 2.@81) Time 18.88us 2 CHZw 2.66L) Time

B 2 .AEL CHz= Z.@EL Time 18.88u=s CHZ= 2@l Time 16.88u=s 2

I2C Addr 0x38<<1 B RegValue ©6x51
7]
o<

ACK
NACK

I2C Addr 6x38<<1

ACK

s I2C RegAddr ©xA8
<

Write

https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK 12C Basic Demo
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|zhodiscCa

WM8994

e
—
—— |
el
el

CIRRUS LOGIC

Primer 12C komunikacije

Multi-channel Audio Hub CODEC for Smartphones

STM32H7 - Audio

The sequence of signals associated with a single register write operation is illustrated in Figure 72.

VMIDC
AvDD2
LDONDO

HDOZENA
HP2GND

LoPVDD

LCRGND

LCRVOUTR.

hervouTH

CPA
CRCE

CHARGE PuP

9]
01

AR Rkl R R Rk al i Rk ke R a i AR aRaRaliaNa ko n

|LA15‘SHA9|AEHA7‘S§|M|Ao}_1‘515‘5

] | [ 1 [
register address A15-A8  ACK ACK

B9 | BB B7

1 [
ACK

B1 | BO

[or T (ot |rw
[
1

I
(Write)  ACK

|
ACK  STOP

device ID register address A7 - AQ data bits B15 - B8 data bits B7 — BO

Note: The SDA pin is used as input for the control register address and data, SDA is
pulled low by the receiving device to provide the acknowledge (ACK) response

[8) HPOUTIL —

I eLPRxP—]
o] MRNd— HPOUTIR —
D NIRP eatrviane
B poutze
4 Digital MIC HPOUTZN — D':]
Channels

SPKOUTLP
SPROUTLN
SPKOUTRP-
SPKOUTRN.
SPKMODE

=g
L.DQ

i i

LoupSPEARER.

LINEOUTIP

ASTNCHRONOUS SAMPLE LINEQUTIN

— LINEOUTZP

LINEOUT2N

[Brez naslova]

Figure 72 Control Interface 2-wire (12C) Register Write

The sequence of signals associated with a single register read operation is illustrated in Figure 73.

[as T} A9 | A8
|
[

1
(Write)  ACK

device ID

register address A15 - A8

eis [[ (e8] [er ][]

} |
ACK

iy
I

| I
(Read) ACK

device ID data bits B15 - B8 data bits B - BO ACK STOP

Note: The SDA pin is driven by both the master and slave devices in turn to transfer device address, register address, data and ACK responses

REGISTER MAP

Figure 73 Control Interface 2-wire (I12C) Register Read

Y

e D LINEOUTFB

- Lo
McBiAst e
= D~
i
e P ispomaz | [ zsmous
MICBIAS2: - i ?l M
- I 1]
§8 822z ;3%
gk Zcok 22
£ R 5 z2
g == ° B8 828
8 § 8 23R8
5 & e

https://github.com/LAPSyLAB/S
TM32H7 Discovery VIN Proje
cts/tree/main/STM32H750B-
DK 12C Basic_Demo

16-bitni naslovi in registri

The WM8994 control registers are listed below. Note that only the register addresses described here should be accessed; writing to
other addresses may result in undefined behaviour. Register bits that are not documented should not be changed from the default

values.
REG NAME 15\14[13|1z|11|10|9|s|7|6|5|4|3|2|1|0DEFAULT
RO (0h)  |Software Reset SW_RESET [15:0; 0000h
R1(1h) Power Management 0 0 SPKO | SPKO | HPOU 0 HPOU | HPOU 0 0 MICB2 | MICB1 0 [VMID_SEL[1:0]| BIAS_| 0000h
0] UTR E|UTL_E[T2_EN TILE|TIR_E _ENA | _ENA ENA
NA NA A NA NA
VIN - LV R2 (2h) Power Management 0 |TSHUT|TSHUT| 0 |[OPCLK| 0 [MIXINL| MIXIN [IN2L_E|INTL_E| IN2R_ [ IN1R_ 0 0 0 0 6000h
- 2) _ENA | _OPDI _ENA _ENA [R_ENA| NA NA ENA | ENA
31 .
T
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P ri m e r I 2 C ko m u n i kaC Ij e Multi-channel Audio Hub CODEC for Smartphones

= WM8994

CIRRUS LOGIC

16-bitni naslovi in registri

STM32H7 - Audio

// Reading from device address ©xla register RO (addr. 0x00) default value should be ©x8994

dataBuffer[@] = 0; dataBuffer[1] = 0x00;
retval = HAL_I2C Master Transmit(&hi2c4, (©xla << 1), dataBuffer, 2, HAL_MAX DELAY);

retval

= HAL_I2C Master_Receive(&hi2c4, (@xla << 1), dataBuffer, 2, HAL_MAX_ DELAY);

snprintf(SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d Reg.valuel:0x%\n\r",Counter++,KeyState,
dataBuffer[0]*256+dataBuffer[1]);

HAL UART Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

REGISTER MAP

The WMB8994 control registers are listed below. Note that only the register addresses described here should be accessed; writing to
other addresses may result in undefined behaviour. Register bits that are not documented should not be changed from the default

SCLE__””E f 55 f f f f | SS | f f f f | Sﬁ | f f | S values,
| REG NANE s [l elwlwlo[e[s[e]sa[as[a[1]

DEFAULT

SDA yifor [§y( ] ot |[rW [As [ T (] ae | a8 ] [A7 [T (] a1 ] a0 ] | yilor Ro(0)_[sovar Reset v REsET oo
1 R1(1h) |Power Management 0 0 SPKO | SPKO | HPOU 0 |HPOU[HPOU| 0 0 [MICB2 |MICBT 0 |VMID_SEL [1:0]| BIAS_| 0000h
E | | | I i ‘ 1 UTR_E[UTL_E [T2_EN TILE [TIR_E _ENA | _ENA ENA
_____ < - » =1 > S sssaass NA NA A NA NA
I . | N J I Rpl R2 (2h) Power Management 0 TSHUT|TSHUT| 0 OPCLK| 0 MIXINL | MIXIN [IN2L_E[INTL_E| IN2R_ | INTR_ 0 0 0 0 6000h
device ID  (Write) ACK  register address A15 - A8 register address A7 — AD ACK START device ID & “Ena | oPDl = CENA[RENA| NA | NA | ENA | ENA
S

|315U§|39|Bs\ |B?]_“|B1|Bo| L'_f_

5|Dﬂ|ﬂm

data bits B7 — BO ACK STOP

| | i le
| | i [

I
device ID (Read) ACK data bits B15 - B8 ACK

Note: The SDA pin is driven by both the master and slave devices in turn to transfer device address, register address, data and ACK responses

Figure 73 Control Interface 2-wire (12C) Register Read
https://github.com/LAPSyLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK [2C Basic Demo
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Laboratorijska vaja 10 (LV3): OCesni vzorec, STM32H7 generator (PWM, UART, SPI, 12C, CAN)

Dolocite bitno hitrost prenosa in ugotovite vsebino signala 12C4:

son | e

SCL
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Laboratorijska vaja 10
STM32H7 — Generator signalov

Osvezitev STM32H7

|zzIVi:
m UART PB14
x PWM PA3
m SPI PD3(SCK), PI3 (MOSI)
m [2C PD12(SCL), PD13(SDA)
{ m CANBUS CN1 (FDCAN1) CAN-L, CAN-H }
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zhodste NN
CANbus napetostni nivoji ISO-1S 11898

*Recesivni bit 1%
 obe liniji na priblizno 2.5V
 diferencialna napetost CAN Hin CAN L =0V

*Dominantni bit ,,0%:
« CAN_H na pribl. 3.5V in CAN_L pribl. 1.5V
« diferencialna napetost CAN Hin CAN L =2V
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ZhodiSt. NN
Format sporocila

m \Vsako sporocilo ima ID, podatke in dodatke
m D - 11 ali 29 bhitov
m Data - do 8 bajtov
m Dodatki - start (SOF), CRC, ACK, end (EOF)
|dentifier Data
A A
~ ~ ~
2 32 e 6 . 0-64 1’ . 2 7
E Arbitration Control Data CRC Ack End of
5 Field Field Field Field Field| Frame
® ﬁ 2 o t o 0 3 3 3lS s
gg Q%Léjg Y/i —EEE% (é y/i Y/ 8%8
0 1|1 // 0[0[0 / VARRRERRERE
I/ /4 7
11 bits . 18 bits | 4 bits |, 8N bits (0<N<8) | 15 bits
Standard Extended CRC
Identifier Identifier Lgﬁé‘i‘h gftinzs?:::
Code Data
VIN - LV 38 © Rozman,Skraba, FRI
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ISC Field N Bit -
|zhodiSCa ield Name L;ngth escription

SOF 1 Start of frame

Q- Identifier 1/29; Represents the message
O r I I I a S po roc I a (green) 12/32 priority (11 or 29 bits for
standard CAN and extended
CAN; 12 or 32 bits for CAN-FD)

Remote transmission request

RTR (blue)

CAN vs. RS-485: Why CAN Is on the Move o TRt e o

expansion

DLC (yellow) |4/8/9 Code for number of data bytes
(4-bit for standard CAN; 8 or 9
bits for CAN-FD)

—

By Robert Gee, Executive Business Manager, Core Products Group, Maxim Integrated

Data Field 0-64 Data to be transmitted
(red) (0-8 (0-8 bytes for standard CAN:
bytes); 0-64 bytes for CAN-FD)
0-512
. s “ (0-64
*Recesivni bit ,1% bytes)
P A CRC 15 Cyclic redund heck
* obe liniji na priblizno 2.5V — e e
. L. «. CRC Delimiter |1 Assigned recessive (1)
.Domlnantnl blt ”0 . ACK slot 1 Dominant bit if error-free
. . . message;
*  CAN_Hnapribl. 3.5V in CAN_L pribl. 1.5V e o discard erront
message
ACK Delimiter |1 Acknowledgement delimiter
EOF 7 End of frame
Table 1. CAN Message Data-Frame Format
COMPLETE CAN FRAME >
m*(— ARBITRATION FIELD ——»{«— CONTROL —»j«——— DATA > CRC FIELD > _ « [« END OF FRAME
=
g: 1 -;lﬁ «—— —>le—— g -t 15 =§ 5 5
Hlo 2
£ % EQ (2 o
E 'x E § T MmN~ O g % %
fdeaargninnsglBlidloooslesssanaglieee o800 f|elsslEs8E558|3s0
Glocoocooocoocodld|leklannal88888adc8sS58885888585883|5[22RA 2223222388
DATA
0 0)(0](e](0] (6] (0} O 1|O[O[0[O] T{1{OlOjOIOfOIOfO[ T [O 1 {1 {1 T T 1 T 1|11

CAN
HI

CAN
LO

Figure 4. CAN Message Data-Frame Format
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Laboratorijska vaja 10 (LV3): OCesni vzorec, STM32H7 generator (PWM, UART, SPI, 12C, CAN)

Dolocite bitno hitrost prenosa in dolocite vsebino signala CANBUS, ki se prenasa
ob nastavitvah: 11b ID = 0x555, 2 bajta OxCC, bit-stuff (po 5 enakih bitih), ...

|dentifier Data
AL A
~ ~" ~
A N i [0 32 6 o 0-64 o 16 2 7
el o0~ Arbitrati Control ) Dat ) CRC Ack| Endof
0.0a0 M. MA.S2 -~ rpitraton ontrol ata Cl na o
* _obe liniji na priblizno 2.5V 3 Field Field Field Field  [Field| Frame
*Dominantni bit ,0“: Ho o (I~ o 8 8 v
. . . 9 S a n:léJ a 8 H—ol2 | o|l0 ©
e CAN_Hnapribl. 3.5Vin CAN_L pribl. 1.5V 92 =] = =) y  Sldoex|la o P pO|< 0
ol LTI T PIE/ T D fofofol [T ITTTLATETTETLAT I [aafafulafafn
11 bits 18 bits 4 bits | , 8N bits (0<N<8) | 15 bits |
Standard Extended CRC
e . Data 0 to 8 Bytes
|dentifier Identifier Length of Message
Code Data
COMPLETE CAN FRAME >
& ARBITRATION FIELD ——>{«— CONTROL DATA CRCFIELD —————————>| & |« END OF FRAME >
= 1 > A—we——3 i 15 x| @ E
= 5 E|S 32
5 zls 8 E|72 o
: £z g 2% g
x| 5 35§ OO~ WM N — O 22lewsoace N
Ea288588238858[2[c#3 SEEEEsEEEEEEigsgccssgdEd
PATA 1o 0ojojo ol1|1[olofololofoloffol1 [1]1|1]1]1|1]1|11]:

CAN
HI

T (N | N
] [ e T

Figure 4. CAN Message Data-Frame Format

VIN - LV 40 © Rozman,Skraba, FRI




Laboratorijska vaja 10 (LV3): OCesni vzorec, STM32H7 generator (PWM, UART, SPI, 12C, CAN)

Ocesni vzorec, STM32H7 izziv — DN2-LV3:

m Spada v sklop porocila z LAB vaj
m Opisite reSevanje STM32H7 izzivov
m Objavite v OneNote delovhem zvezku
_Prostor za sodelovanje, razdelek DN2-LV3 lzzivi

<~ OneNote za Windows 10

Osnovno Vstavljanje Risanje Ogled Pomotc Zvezek za predavanja

Calibri Light 20 K L P £ A v | A

o VIN-VSP 202324 zvezek v Preberi.me

I sreda, 16. marec 2022 18:09

Dobrodosli Preberi.me
~ _Collaboration Space Tukaj objavite svoje reditve naloge: RR
* Naredite svojo stran z naslovom resitve
* Par stavkov opisa, slika in razlaga RR
orabe 'ostora zZa sodel.. e . . .
Up oraba [P 2 del * Resitev shranite v svojem zvezku za vkljuéitev v DN2

porotilo z laboratorijskih vaj (naloga DN2-LV3)
l DN1-VI naprave

DN2-VP1 TinkerCad

DN2-VP2 TinkerCad+ARD

DN2-VP3 Breadboard

DN2-LV3 lzzivi

VIN projekti Teme
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Laboratorijska vaja 10 (LV3): OCesni vzorec, STM32H7 generator (PWM, UART, SPI, 12C, CAN)

Ocesni vzorec, STM32H7 izziv

LV3-Meritve-otesnega-vzorca-in-ostalih-signalovy
LV3-1234Meritve-olesnega-vzorca¥

LV3-1-Meritev-casa-potovanja¥
Izmerite €25 potovanja-signala po kabln (oplsne postopek In rezultat). Meritev izvedite ob-
zekljuéenth Iinijah -Doloéite tudi-dol#ino linije karseda natanfno f

T

LV3-2 Meritev-strmine-vzpona/padca-=signalaT

Izmerite in izrafunajte stmino-prehoda-sienala (sglew Tatex) iz R8232 in-CMOS oddajnilea -
Preverite, 2li jevrednost-pri- R.3232 znotraj -omejitve maksimalne hitrosti-spremembe po R3232
standardu (30V/us). T

1
LV3-3-Merii . b juéeni-linijif
Pri pravilno-zakljuden: L1m -+ FRLSMS-{1zhod SPT)
inopazujte-sliko-ofesmega vzorea na izhodu linije pri razlinih ﬁeh'encah snguala (gle_]tembelo v
spodaj), ehzanske slike podajte za. prelomne™ frekvenco):]

a)-Izoddajnika RS-232]

b)=Iz oddajnika CMOST

1
LV3-4-Merii o g b kljuceni linijif
Prinezakdjuien: liniji-{(na-vhodu man$a-upomost-m-1zhodu ud;xde sponke)-s FRI-SMS {izhod-SPL)-
generirajte psevdonakljutni pravekotni signal in-opazujte sliko-ofesnega vzerca naizhodu linjje-pri
razliénih-frekovencah-signala-(izpolnite tabelo v-spodai), elranske-slike-podajte-za-
Lprelomno™frekovenca):

a)~Iz oddajnika RS-2327

b)=Iz oddajnika CMOST

1
Nasvetaza-podnaloge-fa) (8-

- = FHET] 7 aly i ,-kjer-ofesni-
? prejemijt (ekaanuske sifke podsjte zanafvSjo fekvenco, jer jo o
- = ykalikar priprvimeritvt (f—H?'WH-; -potems-
P i P - boda-bolf \m‘m (ysrm:n;)
iaci gje g in ZgorH i »Clwmc«’ i i

Zzkljutna tabela izvedenih meritev—STM3ZHTY
1
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Meritev-ofesnega-vzorca-—Merilna linija-§t. [1-4]--vrsta-kablax I
Tinijas Zakljucenalmi Nezakljutena linijac T o
Oddajni CMOS= RS132= CMOS= RS131 o e
Frekvenca R . N N =
[KHz]= VHOD#®y IZHOD{ VHOD#{ IZHODy VHOD* IZHODy VHOD®y IZHOD{ Komentars
1875z [= E El El El o o Fl Fl =
I [= E El El o o o Fl Fl =
7502 [ = El (] (] o El El o o =
1500=_[= El o o o El o ] ] e
3000=_[= E] o o El o El El |
Thaas | = = B B B = 5 = = =
Ko o o o o o o o o =
1
Eakljufna tabela izvedenih meritev-—FRI-SMS:T
1
Meritev-ofesnega-vzorca--Merilna linija-§t.-[1-4]--vrsta-kablac: I
Z tena linij Nezakljucena linijac o =
CMOS: RS232: CMOS= | R5232x ] =
VHOD*y IZHODy VHOD*{ IZHOD: "HDD"'&J I.ZZHODJ VHOD?*y IZHOD Knmenlma
E E E °_[Brez naslova] = E s
o B o o o = = B B =
o o o o o o o o o |2
2 o o o o o 2 o o |
1200= [ = = o o El E] El El &
1600= [ = El o o o El o El El |
2400=_ [ = El o o o El o El El |
4800= | = B o o o B o B B =
o o o o o o o o o |2
Komentard = El El El = El ] ] =
1
Pomen morebitnih-oznak:

T
iocesm vzZoTec zadoscacbema Taiterijemal

orec-zadoéta:

napewsmlm nivojem)

- = ofesnivzorec-ne ustreza |

*.__.Mentve navhedu niso-obvezne-{lzhko kot-dodatma naloga)

—a—a

N an o

Jaiteriju-(npr.-odprtost ofesa in'ne-formalnim'

]
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<

DN2-LV3:

LV3-5,6,7.8,9,10 Meritve-ostalih signalov—STM32H7-Signal-generator---izzivy
T

Lberite-inrelitevsgy-3-izive-spoday. |

L

LV3-5-Meritve -RS232 napetostnihnivojevf

P r.nn]m zaLl]uoam -Limji-s programem- UA.RT (lzhndUART)-zeumame -asmhronsk--gignal m-
izmerite-ter preverite-velj ojev

LV3-6-Meril gotovitev-bitne-hitrosti-i lanih

1

Doloéite bitnohitrost prenosa-in ugotovite, kateri -znaki se-prenadajo-ob predpostavki nastavitve:
8N1-(8-podatkovnih bitov, brez paritemega-bita, 1 stop bit). Dolotite- ASCIT kode-makov, kise-
prenaiajo. Prav-take-ocenite maksimalno moino Stevilo-makov, ki-bi-lahko bili poslani po R5232
liniji in potem $e-ocenite-dejansko Stevilo p ko]

Odgovore-utemeljite z-ekranskimi-slikami inrazlago poti-dorezultatov. T

}\.tmigca meﬂna bzme hitrosti pﬂ;lomcfjmu 7&, i i Bi ihznakov-in-

£ ervale. e igteryd) fe-bolj g7 Exvesti maritev-
= Fu-bi Inditev B i1

1

LV3-7:Meritve P M sionala¥

Doloéite periodo, frelovenco P sisnala in ustrezno-glasbeno noto

1

LV3-8-Meritve-SPI-signala¥

Doloéite bitnohitrost prenosa in ugotovite vsebino signala SPI2 z nastavitvami- CPOL=0,
CPHA=(), naprava LIS3DSH,. ]

1
LV3-8-Meritve I2C-signalaf
Doloéite bitnehitrost prenocea-in-ugotovite-vaebino-signala T2C4.4

LV3-9-Meritve i y

Doloéite bitnohitrost prenocsa-im-doloéite-vaebino signala-CANBUS, 1d-se prenadz-ob-nastavitvah:
11bID=0x555,2 bajta-0xCC, bit-ghuff(po-5-enalah bitik), .

1
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