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IMU Driver:

v [ IMU_U575_1.9.0

g:;? Binaries
kit Includes
w 2 Core
= Inc
[= 5rc
[ adc.c
» (€] bno035.c ~ I
lg] gpie.c L &
[g i2c.c void bno@55_writeData(uint8_t reg, uint8_t data) = o
[€] icache.c { ~ 31
[€ main.c uint8_t txdata[2] = {reg, data}; 4‘" ;,
@ retarget.c . . . /\:—_
[§] stm32uSix_hal_msp.c HAL_I2C_Master_Transmit(&hi2cl, BNO@55_I2C_ADDR << 1, txdata, sizeof(txdata), 10); : ‘S ,,9_’
@ stm32udo_it.c ¥ = :
Lc] sysmem.c void bno@55_readData(uint8_t reg, uint8_t *data, uint8_t len) &, §
[€] systermn_strm32u3xx.c { == =
[ ucpd.c HAL_I2C Master_Transmit(&hi2cl, BNO®55 I2C_ADDR << 1, &reg, 1,100); & § -
[£] usart.c HAL_I2C Master_Receive(&hi2cl, BNO®55_I2C_ADDR << 1, data, len,100); e -~
[ ush_otg.c } g g ' 3
[ syscalls.c
E?ftfar{up INERTIAL MEASUREMENT UNIT
2 Drivers e S
= Debug
= Release

[ IMU_U575_1.9.0.i0c
= IMU_U575_1.9.0 Debug.launch

w STM3ZUSTSEITAC _FLASH.I

< STM322U575ZITXC_RAM.Id
13
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IMU Driver:

v [ IMU_U575_1.9.0

» :i:;" Binaries
5 @J Includes
v & Core
> & Inc void MX_I2C1_Init(void)
v = Src {
5 g adecc
5 [€ bnel3s.c /* USER CODE BEGIN I2C1_Init @ */ = uiia
> || gpio.c . > : =
s [§ i2ec /* USER CODE END I2C1_Init @ */ 2
> 1d cache.c /* USER CODE BEGIN I2C1_Init 1 */
s [€ main.c -
> L retargetc /* USER CODE END I2C1_Init 1 */
> | stm32uxx_hal_msp.c hi2cl.Instance = I2C1;
5 g strm32ubxx_it.c hi2c1l.Init.Timing = @x3090Q9DEC;
5 [€ sysmem.c hi2cl.Init.OwnAddressl = 0;
5 €] system_stm32uSxx.c hi2cl.Init.AddressingMode = I2C_ADDRESSINGMODE_7BIT;
» [§ ucpd.c hi2cl.Init.DualAddressMode = I2C_DUALADDRESS_DISABLE;
s [§ usart.c hi2cl.Init.OwnAddress2 = 0;
hi2cl.Init.OwnAddress2Masks = I2C_OA2_NOMASK;
> €] usb_otg.c hi2cl.Init.GeneralCallMode = I2C_GENERALCALL DISABLE;
[ syscalls.c hi2c1.Init.NoStretchMode = I2C_NOSTRETCH DISABLE;
> [= Startup if (HAL_I2C_Init(&hi2cl) !'= HAL_OK)
5 2 Drivers {
» 2= Debug Error_Handler();
5 2= Release }

[ IMU_U575_1.8.0.icc

= IMU_U5751.9.0 Debug.launch
& STM32U575ZITXQ_FLASH.Id
@ STM32U575ZITXQ_RAM.Id

14
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IMU Driver:

void HAL_I2C_MspInit(I2C_HandleTypeDef* i2cHandle)

v [T IMU_U575_1.9.0 {
D. . .
% Binaries GPIO_InitTypeDef GPIO InitStruct = {0};
[ Includes RCC_PeriphCLKINnitTypeDef PeriphClkInit = {@};
w 2 Core if(i2cHandle->Instance==I2C1)
= Inc {
& Sre /* USER CODE BEGIN I2C1_MspInit @ */
le| ade.c /* USER CODE END I2C1_MspInit @ */
lg brol35.c
[€] gpie.c /** Initializes the peripherals clock s
. */ z = PE
» kel i2c.c PeriphClkInit.PeriphClockSelection = RCC_PERIPHCLK_ I2C1; PA3 E Q 9
le| icache.c PeriphClkInit.I2c1ClockSelection = RCC_I2C1CLKSOURCE_PCLK1; PF12 O'y_; Eo PF13
L main.c if (HAL_RCCEx_PeriphCLKConfig(&PeriphClkInit) != HAL_OK) —_—r —
[g retarget.c { . o PD14|0O 8 Q| PGs8
|| ste32ulxx_hal_msp.c } rror_Handler(); PA5 05 >‘:o PG7
L] stm32ulxx_it.c Bl 7} 2=
-
[€] sysmem.c __HAL_RCC_GPIOB_CLK_ENABLE(); PA6 o% 80 PBS
[€] system_stm32uSux.c /**I2C1 GPIO Configuration — o~
&) ucpd.c PB8  ---o-- > T2C1_SCL pPA7 (O3 30 PB9
L] ucpd. PBO ------ > T2C1_SDA —_— 2
[ usart.c */ o,?', E'1'0
[€] usb_otg.c GPIO_InitStruct.Pin = GPIO_PIN_8|GPIO_PIN_9; - eV
[ syscalls.c GPIO_InitStruct.Mode = GPIO_MODE_AF_OD; 05 go
iy GPIO_InitStruct.Pull = GPIO_NOPULL;
il P GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_LOW; /
(2 Drivers GPIO_InitStruct.Alternate = GPIO_AF4 I2C1;
(= Debug HAL_GPIO_Init(GPIOB, &GPIO_InitStruct);
= Release e Loc ble +/
. I2C1 clock enable
.
. IMU_U573_1.9.0.i0c __HAL_RCC_I2C1_CLK_ENABLE();
= IMU_U575_1.9.0 Debug.launch /* USER CODE BEGIN I2C1 MspInit 1 */
w 2 IM32USTSZITHG FLASH.Id
o STM32U5STSZITXO_RAM.Id /* USER CODE END I2C1 MspInit 1 */
I
15
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IMU Driver:

~ (L7 IMU_U575.1.9.0 void MX_USART3_UART Init(void)
#;‘;P" Einaries {
kit Includes .
_ /* USER CODE BEGIN USART3 Init @ */
v & Core
(= Inc /* USER CODE END USART3 Init @ */
= 5rc
[ ade.c /* USER CODE BEGIN USART3 Init 1 */
LEl h”F'DSE’" /* USER CODE END USART3_Init 1 */
|| gpro.c huart3.Instance = USART3; =
[ i2e.c huart3.Init.BaudRate = 115200; pc3 |13 20| PE11
- huart3.Init.WordLength = UART_WORDLENGTH_8B; e —_—
¢ icache.c = o8 = =
e e huart3.Init.StopBits = UART_STOPBITS_1; PF14|Q¢ zQ| PF15
LE| main.c huart3.Init.Parity = UART_PARITY_NONE; ~ <
|| retarget.c huart3.Init.Mode = UART_MODE_TX_RX; PD15 OQ |_o PG8
|| ste32ulxx_hal_msp.c huart3.Init.HwFlowCtl = UART_HWCONTROL_NONE; —d _><
[ stm32usix it huart3.Init.OverSampling = UART OVERSAMPLING 16; PA5 0“‘-’, 20| PG7
: - huart3.Init.OneBitSampling = UART_ONE_BIT_SAMPLE_DISABLE; (@) ]
LE sysmem.c huart3.Init.ClockPrescaler = UART_PRESCALER DIV1; PA6 09, 80 PB8
|| system_stm32udx.c huart3.AdvancedInit.AdvFeatureInit = UART_ADVFEATURE_NO_INIT; = <
: _ ur - NO_INIT; PA7 |O3 2Q| PB9
|| ucpd.c if (HAL_UART_Init(&huart3) != HAL_OK) 7] @
| usart.c { Q =
» L Error_Handler(); oc?» “‘o
l.g| usb_otg.c } 0 D o~
I syscalls.c if (HAL_UARTEx_SetTxFifoThreshold(&huart3, UART_TXFIFO_THRESHOLD_1_8) != HAL_OK) OE 50
= Startup { /
(2 Drivers Error_Handler();
- }
(= Debug if (HAL_UARTEx_SetRxFifoThreshold(&huart3, UART_RXFIFO_THRESHOLD 1_8) != HAL_OK)
= Release {
[MU_U573_1.9.0.0c Error_Handler();
= IMU_U573.1.9.0 Debug launch ?-F (HAL_UARTEx_DisableFifoMode(&huart3) != HAL_OK)
1 X D1Ssa eritolMode uar =
w STMIZUSTAZITHG_FLASH.Id { - - -
w SW}EUS?S‘E'HQ_RAM.'d Er\r\or\_Handler\();
} 16
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else if(uartHandle->Instance==USART3)

w IMU_U575_1.9.0 {
;;f‘ Binaries /* USER CODE BEGIN USART3 MspInit @ */
kit Includes
v & Core /* USER CODE END USART3_MspInit @ */
(= Inc /** Initializes the peripherals clock
= 5rc */
[€ adc.c PeriphClkInit.PeriphClockSelection = RCC_PERIPHCLK_USART3;
2 bnol55.c PeriphClkInit.Usart3ClockSelection = RCC_USART3CLKSOURCE_PCLK1;
LE] ) ' if (HAL_RCCEx_PeriphCLKConfig(&PeriphClkInit) != HAL_OK)
L£| gpio.c { > =
lg i2e.c Error_Handler(); PC3 D< Eo PE11
.| icache.c } = =
el e PF14|Q¢ Q| PF15
LE| main.c /* USART3 clock enable */ " -
|| retarget.c __HAL_RCC_USART3_CLK_ENABLE(); PD15 00 |—o PG8
|| ste32ulxx_hal_msp.c X v
[ stm32uSix_it.c __HAL_RCC_GPIOA_CLK_ENABLE(); PAS 0“‘-’, 20| PG7
- /**USART3 GPIO Configuration [e] —
LE| Sysmem.c s PA5S  —--oe- > USART3_RX PA6 03 80 PB3
lc| system_stm3Zuxx.c PA7  ------ > USART3_TX = <
— o
5 uepde ‘ PA7 1O 8O/ PB9
» [ usart.c GPIO_InitStruct.Pin = GPIO_PIN_5|GPIO_PIN_7; O3 20
S ush ota.c GPIO _InitStruct.Mode = GPIO_MODE_AF_PP; “ Bl
LE] -019. GPIO_InitStruct.Pull = GPIO_NOPULL; Og go
[ syscalls.c GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_LOW; o (U]
[= Startup GPIO_InitStruct.Alternate = GPIO_AF7_USART3; ////
@B Drivers HAL_GPIO_Init(GPIOA, &GPIO_InitStruct);
%j Debug /* USART3 interrupt Init */
(= Release HAL_NVIC_SetPriority(USART3_IRQn, @, 0);
[PU_U5T3_1.9.0.0c HAL_NVIC_EnableIRQ(USART3_IRQn);
= IMU_U575_1.9.0 Debug.launch /* USER CODE BEGIN USART3_MspInit 1 */
= 7
u STM32USTSZITAQ_FLASH.Id /* USER CODE END USART3 MspInit 1 */
w STMIZUSTSZITAO_RAM.ID }

) 17
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IMU Driver:

v [ IMU_U575_1.9.0

i{,—f Binaries
it Includes int main(void)
w 2 Core {
= Inc HAL_Init();
= Src SystemClock Config();
[§ adc.c SystemPower_Config();
@ hnDDS‘S‘.C MX_GPIO_Init(); [
[ gpio MX_ADC1_Init(); e
B i2cc MX_UCPD1_Init(); S e TR Y -
o MX_USART1_UART_Init();
[g] 'Cﬂc_he-‘ MX_USB_OTG_FS_PCD Init();
» Le] main.c MX_I2C1_Init();
[€] retarget.c MX_ICACHE_Init();
E| stm32ulxx_hal_msp.c MX_USART3_UART_Init(); ; o
@ SthEuﬂxx_itlc RetargetInj_t(&huar‘tB); e s INERTIAL MEASUREMENT UNIT

HAL_GPIO WritePin(NRESET_GPIO Port, NRESET Pin, GPIO PIN_SET);
bno055_assignI2C(&hi2cl);
bno055_setup();

[ sysmem.c
[€] systermn_strm32u3xx.c

6] ucpd. bnoe55_setOperationModeNDOF () ; IQEE = nuCLEo-Us7571-0 click ARDUINO EXPANSION
€] usart.c bno@55Calibrate(); - «-!
[ ush_otg.c 6
[# syscalls.c while (1) -
g
= Startup { '.: 5 x- . -
Dri v = bnoB55 getVectorEuler(); e R Y %% % % % G s s .
gnzﬁfrj HAL_Delay(1000); , fr' QO 09303’@0000"""‘."‘."‘
= Release printf("x = %.2f y = %.2f z = %.2f\r\n",v.x,Vv.y,v.z); =9 0000099999099 0000006660
[PU_U5T3_1.9.0.0c }

}

IMU_U575_1.9.0 Debug.launch
w STM32USTSZITHC_FLASH.ID
w STM32US75ZITHC_RAM.Id

18
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IMU Driver:

void bno@55Calibrate(void)
v [ IMU_U575_1.9.0 {
ﬁb Binaries printf("Calibrate the IMU\r\n");
do{

kit Includes . .
calState = bno@55_getCalibrationState();

v & Core
& Inc if(sysCalibrated == 0x00)
= 5rc {
le| ade.c if(calState.prevsys != calState.sys)
g bno0535.c {
|| gpio.c calState.prevsys = calState.sys;
[g i2e.c if(calstate.sys == 0x03)
L icache.c { .
» 2 main. sysCalibrated = 0x01;
kel ' printf("System Calibrated\r\n");
lc| retarget.c }
|| ste32ulxx_hal_msp.c }
L] stm32ulxx_it.c }

LE| sysmem.c if(gyroCalibrated == 0x00)

|| system_strn3duZxx.c {
L] ucpd.c if(calState.prevgyro != calState.gyro)
lc| wsart.c {
l.g| usb_otg.c . . .
if(magCalibrated == 0x00) \»
(= Startup if(calstate.prevmag != calState.mag)
2 Drivers {
= Debug
G- Release if(accelCalibrated == 0x00)
- {
-
IMU_U575_1.9.0.ioc if(calState.prevaccel != calState.accel)
= IMU_U575_1.9.0 Debug.launch {
w STM32USTSEITXC_FLASH.ID
o STM3I2USTSZITHG_RAM.Id Iwhile(sysCalibrated == @ || gyroCalibrated == @ || magCalibrated == @ || accelCalibrated == 0);
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IMU Driver:

v [ IMU_U575_1.9.0

4 Binaries void RetargetInit(UART_HandleTypeDef *huart) {
il Includes gHuart = huart;
w 2 Core

/* Disable I/0 buffering for STDOUT stream, so that

& Inc * chars are sent out as soon as they are printed. */
(= Sre setvbuf(stdout, NULL, IONBF, 0);
[ adc.c }
[£ bno035.c
[d gpio.c // excerpt from main.c
[] e MX_USART3_UART _Init();
o RetargetInit(&huart3);
[£] icache.c
[£ main.c
» @ retarget.c :
El 5tr‘r132u5xx_ha|_r‘r1 sp.C INERTIAL MEASUREMENT UNIT
[ stm32uSux_it.c = e e
EYSITIEM.C z : e il . e
6] =y PC3 n< Eo PE11 E - NU,CLEO-US?SZI-Q click ARDUINO EXPANSION
@ systern_stm32ubux.c —= = I T e 2
El ucpd,c PF14 og Eo PF15 _}\_‘ g | * - f=HOO) . .
l€] usart.c PD15/0Q % 0| PGs at
L] usb_otg.c — o 0000000
[# syscalls.c » PA5 08 n:o PG7
[= Startup o =
USART3 o o
[ZE Drivers PAG % 20 PB8
== Debug » PA7 08 go PB9
= Release I >
7 IMU_US75_1.9.0.i0c % ﬁ
2 IMU_U575_1.9.0 Debug.launch (o} 20
w STM32UST5ZITAD_FLASH.Id © ©
o STMI2USTSZITAC_RAM.ID /

20
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IMU Driver: Fire It Up

MER A PwMiy

MER A PWM2 ~

MER A PWM3
‘SARTA TX

1549C
MBE 126
RoH3

1SN REAAT R YR B lhnos! oo el wws | &
f.ooooooooooovdid&ﬁ&ﬂﬂ@ﬂ@@@@@ﬁ@@@@@

Zle o e ® ® e 66 6 ® ®®®©6 e ecee 0000000000008

27



IoT Device Prototyping with STMicroelectronics Nucleo Development Boards

Continuing
Education Sponsored By
Center
IMU Driver: Fire It Up!!
Bs RealTerm: Serial Capture Program 2.0.0.70 — O x
v 1L IMU_U5751.9.0 Calibrate the IMULLF
#;;r‘" Binaries Gyro Calibratediilr
. Accelerometer Calibratediplr
ki Includes Sustem Calibrated(ilr
" Magnetometer Calibrated(rlr
v @ Core x = 0.00 y = B.B@ =z = @B.OBLF
= Inc 287.31 =23.12 = —24 .88 iLr
_ 279 .12 43.56 = =58 . B10eLF
= Src 313.56 —26 . 440

280.75
287.69
286 .38
3@l .25
381 .86
298.62
298.62
298.62
317.86
8.25 v
354 .31
354.31

= 41 .56 L

adc.c = —42 .69 0l

bnol55.c
gpic.c
i2e.c
icache.c

mununnnmM

main.c
retarget.c
stm32ugxx_hal_msp.c

=

.67 :LF
—1 7?5 CRlF
—1 .75 lF

WM s sl lmm s

M
L4
H
k4
H
k4
rd
r4
k4
H
k4
H
M
L4
r4

stm32udo_it.c

HEPFRFRRRERRRREBER R R

SyEMmem.C
systern_stm32ubux.c
ucpd.c
usart.c
ush_otg.c
= Startup Char Count:1220 CP5:0 Port: 33 115200 8M1 None
(2 Drivers Display | Port | Capture | Pins | Send | EchoPort| 120 | 1202 | 120Mise | Misc | An| Clear| Freeze| 7|
(= Debug Display As ™ Half Duplex Status
0 Release lE ﬁﬁg:l [w new|__ine mode J [Dizconnect
— . " Hewlspace] | [ Invert I 7Bits _|R¥D [2)
[MU_U573_1.9.0.0c F H'ErEJr Agcil | [ | TED (3]
3 LiIn
| IMU_U573_1.9.0 Debug.launch F mtg Data Frames _|CTS 8]
o STM32U575ZITHO_FLASH.Id C e Bytes |2 = _|DED (1)
= STM32UST5ZITXQ_RAM.Id {~ gt [ Single | Gulp _|DSRE)
" Binary _| Ring (9]
. Mibble Rows  Cols ~|BREAK 22
i~ HggtCS"u" Teminal Eont| |32 = [30 5| [ Scrollback | Enar
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MORE TO COME..

Thank you for attending!!! [R2

Please consider the resources below:

» Today’s Project Download Package

« BNOO055 Data Sheet

« NUCLEO-U575Z1-Q User Manual / Data Sheet

To get today’s Project Download Package please send an email request to:
therealfredeady@gmail.com
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