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Webinar Logistics

Turn on your system sound to hear the streaming presentation.

f you have technical problems, click “Help” or submit a question asking for
assistance.

Participate in ‘Group Chat’ by maximizing the chat widget in your dock.

Submit questions for the lecturer using the Q&A widget. They will follow-up
after the lecture portion concludes.
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Fred Eady

Visit ‘Lecturer Profile’ in your console for more details.
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%> clicker2 - SEGGER Embedded Studio for ARM V4.52¢ (64-bit) - Non-Commercial License = X
File Edit Vi Search  Navigate  Project  Build  Deb Target Tools  Wind Hel s : g Y
S A i Pl = =9 i - 008 TIoW. eP - - ©» clicker2 - SEGGER Embedded Studio for ARM V4.52¢ (64-bit) - Non-Commercial Licen:
= = = r 3 = . en. ¥ = = = [
‘ % (2 5= ![[Jdicker2 I i B MR ELEAY L e X |sH8 G0 File  Edit View Search  Navigate Project  Build Debug  Target
| rame e v slaaalx wsseuslo D-e-jadl = dicker? | wu e s
‘Em stm32fdo_hal_msp.c  stm32fdocit.c  stm32fdochal_i2cc  stm32fdohal.h  stm32fdohal_uart.c  stn | i >
s e iR Project: v ‘ Frame: Not debugging v a > @ & ox
£,% dlicker2 Internal ~| E & Q < ‘_' Y v &« > o8, Xy X X X X3
Project Items Code Data A { » y < g e o y . Project Explorer j X * | | Expression Value
I " //Reset O all peripnerals, nitializes the Flash intertace an the yST1CK.
5] Solution ‘clicker2 [/Reset of (all b . Initial the; Flask £ d:oei Syt
o HAL_Init(); o i fr -
4 [T] Project ‘dicker2’ 14.9K S L I Ec::iéz”e the system clock Syl 3 = @& S < = v v
i e . % :
g l |§|s. Sysfe'pC_}od;thf}g(),“ . — Project Items Code Data ’
4 {3 Application/MDK-ARM 1 fie // Initialize all configured peripherals
E) startup_stm32r407xks. (RORBRIOHS MX_GPIO_Init(); &) Solution ‘clicker2'
4 3 Application/User  3fies 2.3K [500 byte x—gg—i:i:g;’ 4 [T] Project ‘dlicker2’ 49K 614 bytes
’2‘3" main.c 1.6K 0 bytes MX_SPI2_Init(); (L3 =CMmsIS
é,J stm32f4x¢_hal_msp.c 1.1K MX_SPI3_Init(); . 4 ‘3 Application/MDK-ARM 1 fie
£ stm32fit.c 34 bytes MX_USART2_UART_Init(); o P RS Gisdansse oo
4 {3 Drivers/CMSIS 1 fie 4 bytes 3 byte MX_USART3_UART_Init(); };\] ;_n?’ : <t. U‘ 132 ;f XK.§ odified options v
& . 4 pplication/User 2 fies 2.8 500 bytes
> gl system stmazranic it HAL_GPIO_WritePin(RST_GPIO Port, RST_Pin, GPIO_PIN_SET); e .
4 3 Drivers/STM32F4x_HAL Driver 19 fies 614K  [49 bytes g,_'] main.c
gﬂ stm32f4xx_hal.c 75 9 headerBuf[@] = @xFA; & stm32f4xx_hal_msp.c
&1 stm32f4n(_hal_cortex.c : headerBuf[1] = @x19; £ stm32f4wcit.c 34
&) stm32f4c_hal_dma.c 3.1 3 byte tailBuf[@] = 0x91; g 4 Rz s
£ tailBuf[1] = OxAF; 4 ‘23 Drivers/CMSIS  1fie 264 bytes 28 bytes
&) stm32f4xc_hal_dma_ex.c tailBuf[2] = @xPA; — ¥ 3
&) stm32fdoc hal_extic R A5 L &) system_stm32fdix.c 264 byte 28 bytes
£ stm32f4nhal_flash.c 4K 32byte while (1) 4 2N Drivers/STM32F40 HAL Driver 19 fies 614Kl [49 byte
&) stm32f4xx_hal_flash_ex.c SK { &] stm32f4x_hal.c 6 bytes 9 bytes
&3 stm32f4xc_hal_flash_ramfunc.c 125 :AIF_IZC_Mem_Nrite(&hiZC3,GxS@,HEASUREI"'lENT_CONFIG,1,&cmd60,1,183); é;l stm32f4xx hal cortex.c Ak
¢ 9 . = 01 - - .
i HAL_I2C_Mem_Read(&hi2c3,8x88,INTERRUPT_DRDY,1,&drdy,1,108); -] stm32f4xx_hal_dma.c
gﬁj TE i _12C_Men_Read(ghi g gdrdy tm32f4xx_hal_d 3
] stm32fdioc hal: Reic ik Jwhile(!(drdy & drdy_status)); ]
E } g ; 2 1 ok :
£ stm32fc_hal_i2c_ex.c HAL_I2C_Mem_Read(&hi2c3,@x88,TEMP_LOW,1,tempBuf,2,100); &!J stm32f4>o<_ha|_dmé_ex.c No target connection
&7 stm32f4xc_hal_pwr.c 528 byte HAL_I2C_Mem_Read(&hi2c3,8x80,HUMID_LOW,1,humidBuf,2,180); &_’I stm32fdio_hal_exti.c 1.0K
&) stm32f4xx_hal_pwr_ex.c 324bytesy, WM o 511 g R s aomta v & stm32f4xc_hal_flash.c 4k 32 bytes
&) stm32faochal_rcc.c 7 { £ stm32f4c_hal_flash_ex.c 1.5K
é,j stm32f4xc_hal_rcc_ex.c 1.2K
&) stm32f40hal spi.c //Reset of all peripherals, Initializes the s:mfzjxx':a:'ﬂafh’ramfum'c
£ stm32f40¢ hal_tim.c HAL Init( ) 3 ] stm32fdoc al_gpio.c
&1 stm32f4xc_hal_tim_ex.c = : 2 k : ,gFj stm32fdxx_hal_i2c.c 2
&) stm32f4oc_hal_uart.c 7.9% // Configure the system clock £ stm32f4i0_hal_i2¢_ex.c
£ Internal Files 2 fies 6 | e X .
] nternal Files da SystemCIOCk_COn‘Flg(): &,:I stm32f4xx_hal_pwr.c 628 byte
Qgﬂ] COMEX M_Santup:s S // In LRy B 1 ize a l l con fi u "Pd eripher 31 23 &_’I stm32fdx_hal_pwr_ex.c 324 byte v
Lin] SEGGER_THUMB_ Startup. 94 b 4 by 1tialize C 1 e erli erals ;
rj,\m, g =rarps v S % stm32fdxx_hal_rcc.c 2.7k
ad i < 8 perap tm32fdx0c_hal >
m 4 x G MX_GPIO_Inlt ( ) 3 %j stm32fdxx_hal_rcc_ex.c 1 & %
MX_T2C2_Init(); &) stm32fohal_spi.c :
Search within results sh . 3 i
MX I2C3 Inlt( ) 3 EE] stm32f4x_hal_tim.c 57
Replace 3 B o A stm32fdxx_hal_tim_ex.c o
¥ MX_SPI2 Init(); &l o y
Replace All < Prev Next > Replace prmmt — 5 {:i;] stm32f4xx_hal_uart.c 9K
] "‘X_SPI3_In1t( ) s P :] Internal Files 2 files, modified options 636 bytes 4 bytes]
- MX_USART2 _UART Init(); &) Cortex_M_Startup.s 292
No results 8 e T oy - [ g X
MX_USART3 UART Init(); i SEGGER THUMB Startup:s 3abytes  dbytes | 4
S v < >

Disconnected (-Linkl @ Built OK  INS R+W Ln125Col 70
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=Importing a Keil/STM32CubeMX Project

| ] .
=Coding the Imported Keil Project [z
- - STM32 % File Window Help
CubeM)
Weather Over Wi-Fi T e
Existing Projects New Project
Recent Opened Projects
| need to :
testerstm.ioc m
Last modified date : 21/06/2020 6:33:20 Start My project from MCU
junker.ioc m EERESS IO WL SELCHIOR
BUS s Last modified date : 20/06/2020 17:28:16
ANIPA3 PD12/PWM Start My project from STBoard
STIPE13 PE14INT O stm32F030_weather.ioc m —_—
SIFEES posRx | Last modified date : 20/06/2020 17:24:26
K/PB13 PDB/TX
SO/PB14 PB10/SCL - - RO LA T AT U
_ o stmF030_project.ioc m Start My project from Cross Sele...
N |d Last modified date : 20/06/2020 11:11:47
oh TO CROSS SELECTDR J
stm32F411_project.ioc m
Last modified date : 16/06/2020 19:57:05
Other Projects E?
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.||I = PCI-AN
100K o’ PA2-MB1_AN PES-MB1-PWM PA3-MB2_AN PD12-MB2-PWM /§/PC2-AN
PE7-MB1_RST g QQT P‘I'm. B PE10-MBL_INT PE13-MB2_RST g — P'I'm. g PE14-MB2_INT_/§/PC3-AN
PES-MB1_CS ok o[B8 PD6-UART2_RX PE11-MB2_CS ok o - PD9-UART3 RX /§/PBL-AN
PC10-SPI3_SCK ] cox ~I& PDS5-UART2_TX PB13-SPI2_SCK ] <ox —~& PDB-UART3_TX PA4-AN
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X ] - S, - S| ]
PCi2-SPI3_MOSI[ e U~ b PC9-12C3_SDA PBiS-SPI2_Most| b o on PB11-12C2_SDA ngi::’
|| 3.3V 5v {m] || 3.3V sV . PO2INT |
PB12-SENSEL 51 25 PA2-MB1 AN m] cnD 1 GND [H] ] GND GND [B] OOINE |
PB13-SPI2_SCK 52 24 PA1-UART4_RX PC8-GPIO
PB14-SPI2_MISO 53 23 PAQ-UART4_TX PD15-GPIO___|
PB15-SPI2_MOSI g—) 54 22 oo ]
PD8-UART3 TX —o% 55 21 = — e =13 PD13-GPI0___|
PDI-UART3_RX 56 20 | ) R - = EET.GPID
PD10-GPIO 57 19 — = il BN
PD11-GPIO 58 18 PC3-AN —_E[C)ifg;?o
PD12-MB2-PWM 59 17 PC2-AN cs c6 PDICGPIO |
PD13-GPIO 60 16 PC1-AN /1 =/=22pF ===222pF AVCC VCC-33V PB13-5P12 SCK |
PD14-GPIO 61 - 15 PCO-AN X1 FP1 VCC3.3V VCC33 ‘PB14-SPI2_MISO|
7 C-3. B814-5P12_MISO
PD15-GPIO b2 1 OOPI n TQ FP 1 R —i[—+ PB15-5P12_MOST
PCE-FAULT 63 1 S
PC7-GPIO 64 STM 3 2 F40 7VGT6 12 0SC_IN Y L o o R (N3 L e VCC-33V
PCB-GPIO 65 11 N Qs — 2
- 4 TK /]
PC9-12C3_SDA 66 10 05C32_0UT 100nF | 2.2uF RESETz R4 Rst g e 2 %’é
E S 4 ——aa
Siimiiii - PC15/05C32_OUT (e = — = = 20 iy THSE 7y o8 TOI -
=7 ==
PA10-T3 69 x;@cﬁlﬁmﬁz 7 PC13-GPIO x2 ' == | 5, .10 Reserz =
USB-D_N o 70 = 6 >—l[:]}—¢ 100nF L JTAG
USB-D P ﬁ 71 S PE6-GPIO 32.768KHz] ) =
™S 72 4 PES-PWM s gl 1
. = e e 10pF | 10pF ==
74 2 PE3-GPIO 7 VCC-BAT
75 1 PE2-GPIO - L
C7 — Sy
2.20F
VCC-3.3V
L PB12-SENSEL
- 3V3) R1 R2
- 'l I !l |‘ VCC-USB
2K2 K2 -
n NN 1’4
[D03V3 .22
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100 FERRITE
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[0 STM32CubeMX STM32_clicker2.ioc: STM32F407VGT

-
sTM2" O File
CubeMX

Pinout & Configuration

Window

Clock Configuration
Additional Software

Categories

System Core >
Analog >
Timers >
Connectivity >
Multimedia > szl
ROC_GSC oun
Security >
ez, 08
ROC_OSC our
Computing >
Middleware >

STM32_clicker2.ioc - Pinout & Configuration GENERATE CODE

v Pinout

i0F Pinout view

- O X

[lo vy x

Help

Project Manager

== System view

?
>
a

SYS_ITMESNDO

a2 |

[ioas |
& 1203 =0w

=

=

b0 |

o |

o |

o |

STM32F407VGTx —
LQFP100 e Ef_;;ii‘:

- Q| g

> jo &)
‘Psw S

LDo vée [
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PE10/IN7
PD8&/R>
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PAB/SCL
PC9/SDA

AN/PA3
ST/PE13
S/IPE11
K/PB13
SO/PB14
OsI/iPB1S

PD12/PWM
PE14/INT
PDY/RX
PD8/TX
PB10/SCL
PB11/SDA
sV
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&> SEGGER Embedded Studio for ARM V4.52c - Project Importer X

Import Build Configuration

Create Build Configurations For:

(O) External Toolchain (Keil ARMCC)
O Internal Toolchain

@ Internal and External Toolchains

Keil Installation Directory

C:/Keil_v5/ARM v

I NK I Canrcal

&> SEGGER Embedded Studio for ARM V4.52c - Project Importer

@' Project Is Imported

The following items have been imported:

*® Project source files

*® Project structure

® Include directories

* Preprocessor definitions

To build the project with the internal toolchain some modifications might be necessary,compiler specific sources might need to be converted.

For more information and instructions refer to the Embedded Studio Project Imporier webpage.
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%> clicker2 - SEGGER Embedded Studio for ARM V4.52¢ (64-bit) - Non-Commercial License

File Edit View Search Navigate Project
‘ 5% (= ] clicker2
Project: v ‘ Frame: N
2.2 dlicker2 External v
i
2,9 clicker2 Internal 4

72 <Edit Build Configurations...> |
- I CRISTS” .
4 33 Application/MDK-ARM 1 fie
a@ startup_stm32f407xx.s  modified options
4 3 Application/User 3 fies
g,j main.c
gj stm32f4xx_hal_msp.c
&) stm32fdcit.c
4 {3 Drivers/CMSIS 1l
gj system_stm32f4ixx.c
4 N Drivers/STM32F4xx_HAL_Driver 19 fles
£ stm32fdnc_hal.c
gj stm32f4xx_hal_cortex.c
&) stm32f4x_hal_dma.c

&) stm32f4io_hal_dma_ex.c
[g stm32fdxx_hal_exti.c

&) stm32f4ic_hal_flash.c
&) stm32f4nc_hal_flash_ex.c
Q stm32f4xx_hal_flash_ramfunc.c
&] stm32f4x_hal_gpio.c
&) stm32fdnc_hal_i2c.c

gj stm32f4xx_hal_i2c_ex.c
[LS;_'] stm32f4xc_hal_pwr.c
&] stm32fdxx_hal_pwr_ex.c
[gj stm32f4xx_hal_rec.c

[2‘&:] stm32f4xx_hal_recc_ex.c
&) stm32f4w_hal_spi.c

&1 stm32f4xc_hal_tim.c

[gj stm32fdioc_hal_tim_ex.c
&) stm32fanc_hal_uart.c

Replace All < Prev Next >

No results

0 OB g clicker2 - SEGGER Embedded Studio for Al

Build Debug Target Tools Window Help
- wowm %l = E Y o2 W = e 9 k| n Y
ot debugging e v S| dma|xiags s | | o~

File Edit View Search Navigate
‘ 53 [E = ] clickerz
o] renel  SEGGER
£,2 clicker2 External > 1 &
clicker2 External / for ARMisup  Check for Updates
2.1 clicker2 Internal b O
2:3 <Edit Build Configurations...> |
B B8, 1)
4 3 Application/MDK-ARM 1 fie ' Check for Packages
4m) startup_stm32f407xcs  modif O
4 3 Application/User 2 files
&1 main.c
Show: | Transcript v Y‘ Y* Tasks v

‘} Loading solution clicker2.emProject
- Co ed

£ ‘ Mapping project information
Replace = Completed

‘1 Preparing solution ‘clicker2’
= Completed

;j‘ Restoring state from previous session
= ed

5 ;] SEGGER Embedded Studio is ready to use
— Completed

Studio

Projects

Today
[ clicker2
[3 samL11_Project
[ TeensyProject

Yesterday
[ Start_SAML11E16

Last Seven Days
[@ samD21_Project

[} samES54_Project

[1 SAMD21 Samples

Loamt \Alanle

‘ = Open existing H [ Create new

vig e .
6files in 0.0s A
0 files/s

Fu| Call Addr¢

No connection

v <€ >

Disconnected (J-Link) @ Built OK

1)
)
B

& unmrasioe_c
0: uint_fast3_t

¢ uint_least16_t

0: uint_least32_t

0: uint_least64_t

¢ uint_leasts_t

2 uint16_t

@2 uint32_t

¢ uintsd_t

O: uint8_t

0: uintmax_t

0: uintptr_t

¢ USART_TypeDef

¢ USB_OTG_DeviceTypeDe
¢ USB_OTG_GlobalTypeDe
¢ USB_OTG_HostChannelT
¢ USB_OTG_HostTypeDef
¢ USB_OTG_INEndpointTy|
¢ USB_OTG_OUTEndpoint
0: wehar_t

¢ WWDG_TypeDef

¢ xPSR_Type

4 Variables

INS (No editor)
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VCC

D3V3 D5V VCC  D3V3 Ves
3
MIKROBUS1
o
QEIT P\I/thg 1 INT - VDD  SDA
ADDR ) i i} - o= [ 4 ! ! ADDR  SCL

= > GND DRDY/INT
= f/l(igo S%)E =2 SCL HDC2010YPAR
-— PEY 4 LD1

MOSI SDA 0 2DA /!LED ey ==C1 ==0

+3.3V +5V 100n 10pF

GND GND
MIKROBUS DEVICE CONN

10



CE C Embedded Studio Primer
Education
Center

N*************************************************************** Oigiinternation %rwvo .
//* HDC2010 REGISTERS - Ty XQEEE%Wsl
. R S £ 329 ’r"

N**************************************************************%

#define TEMP_LOW 0x00
#define TEMP_HIGH 0x01
#define HUMID_LOW 0x02
#define HUMID_HIGH 0x03
#define INTERRUPT_DRDY 0x04

#define TEMP_MAX 0x05 o . HDC2010) |2 | ST
#define HUMID_MAX 0x06 # go (;;ﬂﬁ-aa'%%-»a%-s ,’/
#define INTERRUPT_CONFIG 0x07 ' §;;“,: N f:’;f B8l @1 00 BESME
#define TEMP_OFFSET_ADJUST 0x08 2N =0 C§§£; 3 ;;“-;3;
#define HUM_OFFSET_ADJUST 0x09 Bl C N o s R

#define TEMP_THR_L Ox0A | v ez B gjjﬂ}g[:[‘“ ‘
#define TEMP_THR_H Ox0B | s SIS o P _]":_,:”cnm’

#define HUMID_THR_L 0x0C |cTemp-Hum Elclick 1 7& &ssoc
#define HUMID_THR_H 0x0D ' i -
#define CONFIG OxOE

#define MEASUREMENT _CONFIG OxOF
#define MID_L OxFC

#define MID_H OxFD

#define DEVICE_ID_L OxFE

#define DEVICE_ID_H OxFF
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static void MX_USART3_UART_Init(void)

{

}

huart3.Instance = USART3;

huart3.Init.BaudRate = 9600;
huart3.InitWordLength = UART_WORDLENGTH_8B;
huart3.Init.StopBits = UART_STOPBITS_1;
huart3.Init.Parity = UART_PARITY_NONE;
huart3.Init.Mode = UART _MODE_TX RX;

huart3.Init. HwFlowCtl = UART_HWCONTROL_NONE;

huart3.Init.OverSampling = UART_OVERSAMPLING_16;

if (HAL_UART_Init(&huart3) 1= HAL_OK)
{

Error_Handler();

}

Embedded Studio Primer
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Oigilnternational W 94V-0 § P -

£ sy XBee. "-'3;,

o 215 & 1 S2C 2$STM 5uu v

- o
- - 10011337 -85

>~ JPSW s

oo vec  [a=1)

—— = i . ol
) 1 .
(& 3-8 = =y : BMCIPSME RevR
C3“’ l'_ : A B MAC: coraaaoaresncss

053118-15:07

A A o A e e A o (e e A o e e e A e e Y ce

//-k*-k*-k-k-k-k-k******-k-k R R A S

//* PRINTF KEIL

//-kvk--kvk-*********-k-k XK K** S i o b o i o o o A i o o o i Al o b A o
- HDC2QIO0
B )

e

HAL_UART_Transmit(& QS "1, OXFFFF); D A gk E9| (G551 0on EERADED

oo oATIN IR 1o amy
return ch; [

o, RX -5)

E}ls)"n = b

() 5
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J[FFF T KKKk F Kk Ak k ok k ok k ok ok ko khkkkkhkkkkkkkkkkkkh k3 SEGGER Embedded Studio for ARM printf-style output

//* PRINTF STUFF SEGGER Embedded Studio for ARM provides a solution for just this case by using some internal functions

J|ERRRRKKIRRRRRKKIRRRRR KK *IRRRTER kK *hhrrwX***rrrrr%k%%*+ and data types in the SEGGER Embedded Studio for ARM library. These functions and types are define in

typedef struct pl’iﬂtf tag the header file <__ vfprintf.h=.

{ o - The first thing to introduce is the __ printf_t type which captures the current state and parameters of
size t charcount: the format conversion:

size_t maxchars;
char *string;
int (*output_fn)(int, struct __printf_tag *ctx);

}__printf_t;
printf tag *ctXx)
void uart3_putc(char ch)
{
HAL_UART Transmit(&huart3, (uint8_t *)&ch, 1, OxFFFF); This type is used by the library functions to direct what th»_e formatting F‘outines do with each _chara_cter
} they need to output. If =tring is non-zero, the character is appended is appended to the string pointed
to by string; if cutput_fn is non-zero, the character is output through the function output_fn with

. . N the context passed as the second parameter.
Ft uart3_pr|ntf(con5t char *fmt, ... The member charcount counts the number of characters currently output, and maxchars defines the

maximum number of characters output by the formatting routine ___ vfprintf.

Int r,]; We can use this type and function to rewrite uartO_printf:
va_list ap;

_printf_t iod; int wart0 printf (const char *fmt, ...)
va_start(ap, fmt); {

iod.string = 0;

iod.maxchars = INT_MAX;
iod.output_fn = uart3_putgc;
n = _ viprintf(&iod, fmt, ap);
va_end(ap);

return n;
} va_end(ap);
retuarn n; 14
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static void MX_12C2_Init(void)

{

}

hi2c2.Instance = 12C2;

hi2c2.Init.ClockSpeed = 100000;

hi2c2.Init.DutyCycle = 12C_DUTYCYCLE_2;
hi2c2.Init.OwnAddress?1 = 0;

hi2c2.Init AddressingMode = 12C_ADDRESSINGMODE_7BIT;
hi2c2.Init.DualAddressMode = 12C_DUALADDRESS DISABLE;
hi2c2.Init.OwnAddress2 = O;

hi2c2.Init.GeneralCallMode = 12C_GENERALCALL_DISABLE;
hi2c2.Init.NoStretchMode = 12C_NOSTRETCH_DISABLE;

if (HAL_I2C Init(&hi2c2) = HAL_OK)

{

Error_Handler();

}
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//*****************************************************************************

/1* MAIN

//************************-k-k*-k-k****-k**-k-k*-k-k**-k-k*-k-k**-k**-k-k-k-k*-k-k**-k**-k-k**-k**-k k

int main(void)
{
//Reset of all peripherals, Initializes the Flash interface and the Systick.
HAL_Init();
// Configure the system clock
SystemClock_Config();
// Initialize all configured peripherals
MX_GPIO_Init();
MX_I2C2_Init();
MX_I2C3_Init();
MX_SPI2_Init();
MX_SPI3_Init();
MX_USART2_UART_Init();
MX_USART3_UART_Init();
//Drive XBee RESET pin HI
HAL_GPIO_WritePin(RST_GPIO_Port, RST_Pin, GPIO_PIN_SET);
//packet header and footer
headerBuf[0] = OxFA;
headerBuf[1] = 0x19;
tailBuf[0] = Ox91;
tailBuf[1] = OXAF,
tailBuf[2] = OXO0A;
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Whlle (’I) Digiinternational (;\)erVO e
{ v s & % XBEE‘WM ., BB
HAL_12C_Mem_Write(&hi2c3,0x80,MEASUREMENT_CONFIG,1,&cmdGO,1,100); _ S = oo Sz o : i
do{ LAl = | ‘
HAL_I2C_Mem_Read(&hi2c3,0x80,INTERRUPT_DRDY,1,&drdy,1,100); e~ -y 53
}Wh”e(](d I’dy & drdy_StatUS)); < c33 s MAC x‘;:«s:ocra:‘::: &
HAL_I2C_Mem_Read(&hi2c3,0x80,TEMP_LOW,1,tempBuf,2,100); c O

HAL_I2C_Mem_Read(&hi2c3,0x80,HUMID_LOW,1,humidBuf,2,100), | 1 =E C18 ce

HAL_UART Transmit(&huart3,headerBuf,2,1000);
HAL_UART_Transmit(&huart3,tempBuf,2,1000);
HAL_UART Transmit(&huart3,humidBuf,2,1000);
HAL_UART Transmit(&huart3,tailBuf,3,1000);
' Crami| | i=)R3
tempVal = make16(tempBuf[1],tempBuf[0]); - R2(wif ¢ lwm

humidVal = make16(humidBuf[1],humidBuf[0]);
tempC = (((float)tempVal/65536)*165)-40;

tempF = ((float)tempC * 1.8)+32; 52
humidity = ((float)humidVal/65536)*100; ] 29| [&3vIas Y
| 3o & cm?l:é-]":_s”cnn(h ’
uart3_printf("\r\nTemperature C = %3.2A\r\n",tempC); (. T€ f__ -Hum | A PUR
= ;. -

HAL_Delay(10);

uart3_printf("Temperature F = %3.2A\r\n",tempF);
HAL_Delay(10);

uart3_printf("Humidity = %3.2f%%\r\n\r\n",humidity);
HAL_Delay(1000);




Continuing Embedded Studio Primer

Education
Center

www.segger.com

18



Continuing Embedded Studio Primer

Education Sponsored By

Center

g% XCTU = O x
while (/I) XCTU  Working Mode Tools Help

{ il

HAL_I2C_Mem_Write(&hi2c3,0x80, MEASUREMENT_CONFIG, 1,&cmdGO,1,100);
do{ @ Rradio Modules @ @ . 0 2. - 0013A20041AD2442

HAL_12C_Mem_Read(&hi2c3,0x80,INTERRUPT_DRDY,1,&drdy,1,100); B e ) - e —
twhile(l(drdy & drdy_status)); i) Func;som m;T: . @ i ¢ El BGA [0 [05R] | ) oo o R’;B’;Z bl
HAL_12C_Mem_Read(&hi2c3,0x80,TEMP_LOW,1,tempBuf,2,100); M‘;’: Senga . Soll S o)
HAL_I2C_Mem_Read(&hi2c3,0x80,HUMID_LOW,1,humidBuf,2,100); ' Console log Q00000
HAL_UART _Transmit(&huart3,headerBuf,2,1000); i et el
HAL_UART _Transmit(&huart3,tempBuf,2,1000); aEset- FA 19 B3 66 CF 85 91 AF 0A
HAL_UART Transmit(&huart3,humidBuf,2,1000); aglf- FA 19 CC 66 8C 86 91 AF @A
. . . GBIf" FA 19 CF 66 8D 86 91 AF GA
HAL_UART Transmit(&huart3,tailBuf,3,1000); S Rl S
G8pf!- FA 19 B5 66 21 87 91 AF @A
tempVal = make16(tempBuf[1],tempBuf[0]); 7 %
humidVal = make16(humidBuf[1],humidBuf[0]); =
Send packets 6 Send a single packet

tempC = (((float)tempVal/65536)*165)-40;
tempF = ((ﬂoat)tempc * ’] 8)+321 e o 0 Send selected packet
humidity = ((float)humidVal/65536)*100; "‘

), Send sequence

//uart3_printf("\r\nTemperature C = %3.2A\r\n",tempC); ., Trensmitinterval (ms): 500 :
//HAL_Delay(10); d o s
//uart3_printf("Temperature F = %3.2A\r\n",tempF); | O Loopinfinitely
//HAL_Delay(10); St cequencs

//uart3_printf("Humidity = %3.21%%\r\n\r\n",humidity);
HAL_Delay(1000);

19
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&> clicker2 - SEGGER Embedded Studio for ARM V4.52c (64-bit) - Non-Commercial License (Running) —; X
Eile Edit View  Search Navigate Project Build Debug Target Tools Window Help
o&l x CEE9 stm3afaochalmsp.c  stm32fdncitc  stm32fdochali2ec  stm32fdochalh  stm32fdochaluartc  stm32fdochalc  mainh . TeTinaTEmGlator 8/ x
v x
e cmsis_gcah
T « 0x24 n = oF | v B 3
* @retval HAL status ~ Running.: e INLUEL B o (2 62 = |0 oF Temperature C = 26.39 ~
» MX_USART2_UART_Init(); A | | Temperature F = 79.51
static HAL_StatusTypeDef UART WaitOnFlagUntilTimeout(UART_HandleT » MX_USART3_UART_Init(); Humidity = 44.95%
{ //Drive XBee RESET pin HI
0 push {1r} » HAL_GPIO_WritePin(RST_GPIO_Port, RST_Pin, GPIO_PIN_SET);
sub sp, sp, #2@ //packet header and footer Temperature C = 26.41
str ro, [sp, #12] 4 headerBuf[8] = @xFA; - -
str rl, [sp, #8] » headerBuf[1] = @x19; — X
str r3, [sp] » tailBuf[@] = @x91;
mov r3, r2 » tailBuf[1] = @xAF;
strb.w r3, [sp, #7] » tailBuf[2] = ox@A;

* Wait until flag is set */ while (1)
while ((__HAL_UART_GET_FLAG(huart, Flag) ? SET : RESET) == Status { x
) b @x@80047EA 4 HAL_I2C_Mem_Write(&hi2c3,8x80,MEASUREMENT_CONFIG,1,&cmdGC
do{
{ > HAL_I2C_Mem_Read(&hi2c3,@x88, INTERRUPT_DRDY, 1,&drdy,] P —
% Ch?ck for the Timeout */ » Jwhile(!(drdy & drdy_status)); 'u' g
if (Timeout != HAL_MAX_DELAY) > HAL_I2C_Mem_Read(&hi2c3,8x80,TEMP_LOW,1,tempBuf,2,108);
1dr r3, [sp, #24] > HAL_I2C_Mem_Read(&hi2c3,@x8@,HUMID_LOW,1,humidBuf,2,1088)
F cmp.w r3, #OXFFFFFFFF Temperature C = 26.39 ~
beq @x@88047EA ~
tempBuf, 2, v | |Temperature F = 79.51
E e =
{ / humidBuf,2,1000); =43 = 44
if ((Timeout == @U) || ((HAL_GetTick() - Tickstart) > Timeout)) //HAL_UART_Transmit(&huar tailBuf,3,1e00); Humldlty = . 95%
ldr r3, [sp, #24]
cmp r3, #@ » tempVal = makel6(tempBuf[1],tempBuf[@]);
beq @x@88847AE > humidval = make16(humidBuf[1],humidBuf[a]);
bl @x@800244C <HAL_GetTick> » tempC = (((float)tempVal/65536)*165)-4@;
mov r2, r@ , tempF = ((float)tempC * 1.8)+32; Temperature C = 26.41
ldr r3, [sp] » humidity = ((float)humidval/65536)*1@@;
subs 13, r2, r3 Temperature F = 79.54
ldr r2, [sp, #24] » uart3_printf("\r\nTemperature C = %3.2f\r\n",tempC); g e
cmp r2, r3 » HAL_Delay(12); Humldlty = 45. 96%
bcs @x880847EA » vart3_printf("Temperature F = %3.2f\r\n",tempF);
» HAL_Delay(12);
{ > uart3_printf("Humidity = ¥3.2f%¥\r\n\r\n",humidity);
* Disable TXE, RXNE, PE and ERR (Frame error, noise error, overr| » HAL_Delay(1222);
R_BIT(huart->Instance->CR1, (USART_CR1_RXNEIE | USART_CR1_PEI } Temperature C = 26.40
ldr r3, [sp, #12] }
ldr r3, [r3] void SystemClock_Config(void) Temperature F =79.51
ldr r2, [r3, #12] » { P -
ldr r3, [sp, #12] » RCC_OscInitTypeDef RCC_OscInitStruct = {@}; Humldlty = 45. 19%
ldr r3, [r3] » RCC_ClkInitTypeDef RCC_ClkInitStruct = {@8};
bic r2, r2, #oxlAe
str r2, [r3, #12] //Configure the main internal regulator output voltage
<
CLEAR_BIT(huart->Instance->CR3, USART_CR3_EIE); Temperatur‘e C = 26.38
9B@3 ldr r3, [sp, #12] [
Yo 1o, [og] btk U A IR Col stack Temperature F = 79.48
ldr r2, [r3, #20] Show: [Target v v ¥ 7] = s =3
s I S ow: [Targe e %8 > 3 Humidity = 44.48%
ldr r3, [r3] *“ Preparing Function
bic r2, r2, #1 = Completet
siee, [£3, #20] 7| Downloac 200KBin 1.05 o
—v Downloac 18.3 KB/s
huar = HAL_UART_STATE_READY; " Temperature C = 26.41
Teenesy Toms wa Temperature F = 79.53

movs r2, #32 v

< - > Humidity = 45.07% 20
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SysTick_Config(SystemCoreClock/1000);

Weather_initializeClick();

while (1)

{
Weather_readSensors();
tc = BME280_getTemperature();
tf=(tc * 1.8) + 32;
th = BME280_getHumidity();
tk = BME280_getPressure();
tm =tk * 0.30;
uart2_printf("\r\nTemperature = %3.2fC\r\n",tc);
uart2_printf("Temperature = %3.2fF\r\n",tf);
uart2_printf("Humidity = %3.2f%%\r\n" th);
uart2_printf("Barometric Pressure = %3.2fkPa\r\n" tk);
uart2_printf("Barometric Pressure = %3.2finHg\r\n",tm);
HAL_Delay(100);
HAL_GPIO_WritePin(LEDGRN_GPIO_Port, LEDGRN_Pin, GPIO_PIN_RESET);
HAL_Delay(500);
HAL_GPIO_WritePin(LEDGRN_GPIO_Port, LEDGRN_Pin, GPIO_PIN_SET);
HAL_Delay(500);
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N*********************************************************************

//* PRINTF STUFF
H****************************************************************** e
typedef struct __printf_tag
{

size_t charcount;

size_t maxchars;

char *string;

int (*output_fn)(int, struct __printf_tag *ctx);
} _printf_t;

&

0
V)
®

W

80000000900

void uart2_putc(char ch)

{
HAL_UART Transmit(&huart2, (uint8_t *)&ch, 1, OxXFFFF);

}

©
00060000006

int uart2_printf(const char *fmt, ...)
{

intn;

va_list ap;

__printf_tiod;

va_start(ap, fmt);

iod.string = 0;

iod.maxchars = INT_MAX;

Jt

F
£
<
o

iod.output_fn = uart2_putg; L E IR
= i i : ams EE

n = _ viprintf(&iod, fmt, ap);

va_end(ap); s RN

return n; &) = _. (0]
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A ~wiFi £ *Wi-Fi
File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help ; . ; yise s
mag®e XRE Res=F d5ElaaaH File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help
(W ip.addr == 192.168.1.30 m @ e QRe=EF J = = R Q @ ¥
No. Time Source Destination Protocol Length Info
| 24723 152.157525  192.168.1.30 192.168.1.227 UDP 173 9750 > 975@ Len=131 f 4 lip.add == 192,168.1.30
14728 153.398750  192.168.1.30 192.168.1.227 uDP 173 9750 > 9750 Len=131
14731 154.642908  192.168.1.30 192.168.1.227 uDP 173 9750 - 9750 Len=131 | No. Time Source Destination Protocol Length Info
14739 155.886073  192.163.1.30 192.168.1.227 UDP 173 9750 > 9750 Len=131 | ,
14743 157.121860  192.168.1.30 192.168.1.227 UDP 173 9750 > 9750 Len=131 14723 152.157525 192.168.1.3@ 192.168.1.227 UDP 173 9756 » 975@ Len=131
14749 158.363405  192.168.1.30 192.168.1.227 upP 173 9756 » 9750 Len=131 14728 153.39875@  192.168.1.30 192.168.1.227 UDP 173 9750 > 9758 Len=131
14752 159.603217  192.168.1.30 192.168.1.227 UDP 173 9750 > 9750 Len=131
iz sl B i e sl piph i 14731 154.642988  192.168.1.30 192.168.1.227 UDP 173 9750 » 9750 Len=131
14761 162.086173  192.168.1.30 192.168.1.227 UDP 173 9750 > 975@ Len=131 14739 155.886073 192.168.1.30 192.168.1.227 UDP 173 9750 > 9758 Len=131
14764 163.333327  192.168.1.30 192.168.1.227 uDP 173 9750 > 9750 Len=131
14767 164.576365  192.168.1.30 192.168.1.227 UDP 173 9750 » 9750 Len=131 14743 157.121860 192.168.1.38 192.168.1.227 uppP 173 9750 > 9750 Len=131
14774 165.812250  192.168.1.30 192.168.1.227 UDP 173 9758 > 9750 Len=131 14749 158.363485 192.168.1.30 192.168.1.227 UDP 173 9756 - 9756 Len=131
14782 167.049324  192.168.1.30 192.168.1.227 UDP 173 9750 > 9750 Len=131
14786 168.294027  192.168.1.30 192.168.1.227 uDP 173 975@ - 9750 Len=131 14752 159.603217 192.168.1.30@ 192.168.1.227 upP 173 975@ » 9750 Len=131
14790 169.531173  192.168.1.30 192.168.1.227 UDP 173 9750 > 9750 Len=131 14758 160.3846706 192.168.1.30 192.168.1.227 UDP 173 9750 - 9750 Len=131
L 14799 170.784828  192.168.1.30 192.168.1.227 UDP 173 9750 > 9750 Len=131 14761 162.086173 192.168.1.30 192.168.1.227 UDP 173 9750 + 9750 Len=131
Frame 14463: 173 bytes on wire (1384 bits), 173 bytes captured (1384 bits) on interface \Device\ 14764 163.333327 192.168.1.30 192.168.1.227 UDP 173 9758 - 9758 Len=131
Ethernet II, Src: FSFORTH-_1d:82:09 (20:04:13:1d:82:09), Dst: IntelCor_49:e4:a4 (dc:fb:48:49:e4: B
sl et sl s e s e el 14767 164.576365  192.168.1.30 192.168.1.227 UDP 173 9750 » 9750 Len=131
User Datagram Protocol, Src Port: 9758, Dst Port: 9750 14774 165.812250 192.168.1.30 192.168.1.227 UDP 173 9750 > 9750 Len=131
e e 14782 167.049324  192.168.1.30 192.168.1.227 UDP 173 9750 » 9750 Len=131
14786 168.294827 192.168.1.30 192.168.1.227 UDP 173 9750 » 975@ Len=131
14790 169.531173 192.168.1.30 192.168.1.227 UDP 173 9750 - 9758 Len=131
L 14799 170.784828 192.168.1.30 192.168.1.227 UDP 173 9750 - 9750 Len=131
@00 dc fb 48 49 e4 a4 0@ @4 3 1d 82 @9 03 @0 45 00 HI B
20 9f 00 19 20 90 40 11 f5 e3 c@ a8 21 le c@ ad @
@1 e3 26 16 26 16 @2 8b c9 bb @d ©a 54 65 6d 7@ & & Temp
7 65 72 61 74 75 72 65 20 3d 20 32 34 2e 30 32 43 erature = 24.82C
""" 5 dc fb 48 40 o4 a4 00 04 3 1d 82 @9 03 00 45 00 HI £ I @d @a 54 65 6d 7@ 65 72 61 74 75 72 65 20 3d 2@ Temper ature =
: gi 9; Zg i: gg ?g gg ;; f; Ei ;3 ;8 gi é: ;: ;2 s @ z 20" 37 35 2e 32 34 46 @d 8a 48 75 6d 69 64 69 74 79 75.24F Humidity
65 32 61 74 75 72 65 20 ;d 20 32 32 2e 30 32 43 erature = 24‘325 2@ 3d 28 35 32 2e 3@ 38 25 ed @a 42 61 72 6f 6d = 52.88 % -Barom
L LA e s 65 74 72 69 63 20 50 72 65 73 73 75 72 65 20 3d etric Pr essure =
e a . Humidity \
% ' i 20 31 31 35 2e 37 38 6b 5@ 61 @d @a 42 61 72 6f 115.78k Pa‘ Baro
20 3d 20 35 32 2e 30 38 25 od @a 42 61 72 6f 6d = 52.08 % -Barom
S B dhie i & a8 cu b - 6d 65 74 72 69 63 20 50 72 65 73 73 75 72 65 280 metric P ressure 24
e a . a aro .
6d 65 74 72 69 63 20 50 72 65 73 73 75 72 65 28 metric P ressure 3d 2@ 33 34 2e 37 33 69 6e 48 67 @d @a = 34.731 nHg:
3d 20 33 34 2e 37 33 69 6e 48 67 od @a = 34.73i nHg
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Thank you for attending

Please consider the resources below:
e https://www.mikroe.com

« https://www.st.com/en/development-tools/stm32cubemx.html
e https://www.digi.com
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