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ARM Development Primer
I2C the STM32Cube Way — Hardware Specifics
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ARM Development Primer
I2C the STM32Cube Way — Hardware Specifics

119

C45 [N/A
\'REPl—L—l AGND

(B

Open
CN7 S
PCo6 { ) PBS8 D15 12C_A_SCL Si
PB15 PB9 D14) [12C_A SDA
3 4
PB13
5 6 .
PB12 . g ||'
Closed o [10 PAS D13 SPI_A_SCK
Closed 11 PAG D12 SPI_A_MISO
PB5 131 14 PA7 D11 SPI_A_ MOSI/TIM_E_PWM1
PB3 15116 PD14 D10 SPI A CS/TIM_B_PWM3
Closed 171 18 PDI15 D9 TIMER_B PWM?2
Closed 19 | 20 PF12 D8
Header 10X2 Female
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I2C the STM32Cube Way — Install Packs

DesignNews

~YOGITECH:fRSTL_AR...
~YOGITECH:fRSTL_ST...

! Deprecated I

ﬂ Packs ]/ Examples I

Pack Action Descripticn

=1--Device Specific 1 Pack STM32L4967G Ty selected

----KEiI::STM32L4}ﬂ{_DFP @ Install I STMicroelectronics STM32L4 Series Device Support, Drivers and Examples

Ii;l----Gen Eric 20 Packs
----ARM::AMP @ Install I Software components for inter processor communication (Asyrmmetric Multi Processing AMP)
----AF'.M::CMSIS ! Up to date | CMSIS (Cortex Microcontroller Software Interface Standard)
----ARM::CMSIS-Driver_‘u"a... @ Install I CMSIS-Driver Validation
----AF'.M::CMSIS-FreeF‘.TGS @ Install | Bundle of FreeRTOS5 for Cortex-M and Cortex-4
----ARM::CMSIS-RTGS_‘H’EI... @ Install | CMSIS-RTOS Validation
----ARM::mbedClient @ Install | ARM mbed Client for Cortex-M devices
----ARM::mbedTLS @ Install I ARM mbed Cryptographic and S5L/TLS library for Cortex-M devices
----AHM::minar @ Install | mbed 05 Scheduler for Cortex-M devices
----Huawei::LiteGS @ Install I Huawei LiteQ5 kernel Software Pack
----Keil::AF‘.M_Compiler ! Up to date | Keil ARM Compiler extensions for ARM Compiler 5 and ARM Compiler &
----KEiI::Jansson @ Install I Jansson is a C library for encoding, decoding and manipulating J50M data
----Keil::MDK-Middleware ’ Up to date | Middleware for Keil MDK-Professional and MDK-Plus
----I1.n|.rIP::I1.-'¢.rIF’I @ Install I bwlP is a light-weight implementation of the TCP/IP protocel suite
----Micrium::RTGS @ Install | Micrium software components
----ReaITimeLugic::SharkS... @ Install I Shark55L-Lite is a super srall and super fast pre-compiled SharkS5L TLS library for Cortex-M3 anc
----HeaITimeLﬂgic::SMD @ Install | Simple Message Cueues (SMO) is an easy to use loT publish subscribe connectivity protoceol desic
----redlugix::red Blocks-5i.. @ Install I C Target Library for the redBlocks WYSIWYG SiL Simulator (supports flexible hardware simulation
----rt-thread::rtthread @ Install | rt-thread software components

N DEPRECATED Product !l YOGITECH fRSTL Functional Safety EVAL Software Pack for ARM Corte

@ Deprecated |

N DEPRECATED Product !!! YOGITECH fRSTL Functional Safety EVAL Software Pack for STM32Fx M
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ARM Development Primer

I2C the STM32Cube Way — Install Packs

ﬂ Packs r Examples I ﬂ
Pack Acticn Description
[=1--Device Specific 1 Pack S5TM32L4967 G Tx selected
- ! Up to date I STMicroelectronics STM32L4 Series Device Support, Drivers and Examples
[=--Generic 20 Packs
: . Required packs:
El-ARMEAMP < Insta ARM.CMSIS.[5.1.1-0]
[+ ARM:CPSIS Up tq Version 2,.0.0 (2017-10-0&):
. This DFP requires 5STM32CubeMX V4,221 and 5TM32Cube_PW_L4 V1.9.0 or higher to be installed.
----AHM::CM5I5-Dr|1.rer_1u"a... M Reduced overall pack size by extracting only 'Drivers’, 'Documentation’ and 'Fonts' from Firmware Library pack.
- ARM:CMSIS-FreeRTOS @ Insta Updated documentation for 5TM32Cube Framework usage.
- Mew projects require the component 'Device:5TM32Cube Framework: 5TM32CubeMX for configuration of pins and cocks,
[#--ARM::CMSI5-RTOS_Val... M Device support:
----AF‘.M::mbedCIient Insta - Added STM3Z2L4Rx, 5TM32L45x device support.
CMSIS Driver
#--ARM:mbedTLS & Instal  _pdded USART driver.
v ARM: i - Added SPI driver.
ARMzminar e T dependency.
[+--Huawei:LiteD5 @ Insta Example projects:
i . - Introducing debug and release project targets focussing on debug visibility versus application performance,
Keil:ARM_Compiler | Up to - Added STM32L4RSI-Eval board support.
[+--Keil:)ansson @ Insta - Updated 5TM3ZL476G-EVAL board support.
----KEiI"MDK-MiddImarE ! Ust - Updated 5TM32L496G-D15CO board support.
----I1.-'c.rIF'::I1.-'».rIFI @ Install | bwlP is a light-weight implementation of the TCP/IP protocol suite
----Micrium::RTGS @ Install I Micrium software components
----F{eaITimeLugic::SharkS... @ Install | Shark55L-Lite is a super small and super fast pre-compiled SharkS5L TLS likrary for Cortex-M3 and up.
----HealTimeLogic::SMQ @ Install I Simple Message Cueues (SMOQ) is an easy to use loT publish subscribe connectivity protocol designed and optirized for emnbs
----redlugix::redEIocks-Si... @ Install | C Target Library for the redBlecks WYSIWYG Sil Simulator (supports flexible hardware simulation and automated integration te
----rt-thread::rtthread @ Install I rt-thread software components
----‘HGGITECH::fF‘.STL_AR... 1 Deprecated | N DEPRECATED Product !!! ¥OGITECH fRSTL Functicnal Safety EVAL Software Pack for ARM Cortex-M Processors (MO, MO+, M
- YOGITECH:fRSTL_ST... ! Deprecated I N DEPRECATED Product !!! YOGITECH fRSTL Functicnal Safety EVAL Software Pack for STM32Fx Microcontrollers
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I2C the STM32Cube Way — Generate Project
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I2C the STM32Cube Way — Generate Project

ARM Development Primer

@ Mew Project

MCU Selector Board Selector

s

Board Filter

Vendor : Type of Board : MCU Series :

STMicroelectronics w Nudeo144 w All w
[ Initialize all peripherals with their default Mode 53
Peripheral Selection Boards List: 13 Items

Peripherals M Max Type Reference MCu

o D A | |Nudeo144 MNUCLEOQ-F303ZE STM32F303ZETx
= Mudeo144 MUCLEQ-F 20726 STM32F2072GTx
= Mudeo144 MUCLEQ-F42371 STM32F429721Tx
= Mudeo144 MUCLEQ-F4467E STM32F4462ETx
o Mudeo144 MUCLEQ-F 74626 STM32F7462GTx
@ |Button 1] Mudeo144 MUCLEQ-F 70721 STM32FT7e7ITx
o Mudeo144 MUCLEO-F4122G STM3I2F4122GTx
o 1 Mudeo144 MUCLEO-F4132H STM3I2F413ZHTx
-] I:‘ MNudeo144 MNUCLEO-L 4962G S5TM32L 4962
=] Mudeo144 MNUCLEO-L4962G-P STM32L496ZGTHP
@ Digital IjO 1] Mudeo144 MUCLEOQ-L4R.571 STM32L4R5ZTTx
=] D Mucdeo 144 MNUCLEQ-F7227E STM32F7227ETx
@ [Ethernet D Mucdeo 144 MNUCLEOQ-H743Z1 STM32H7432ITx
<
<
) L]
) L]
9 L]
9 L]
P L]
@|Led 0
¥ L]
¥ Ll
e
2 ]
2 |
<
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) L]
9 Ll
<
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I2C the STM32Cube Way — Generate Project

# STM32CubeMX Untitled™: STM32L496ZGTx NUCLEO-L496ZG
File Project Pinout Window Help

G B W E & O [kespCurentsignais Placement 9 ¢ O | — @ + | Flnd‘

Show User Label

qaalpalagizp

Pinout  Clock Configuration

Configuration  Power Consumption Calculator

|Configuration

& -MiddleWares
! @0 FATFS
@ FREERTOS
L
R

[ Peripherals
ADCL
ADC2
ADC3
AN
cANZ
COMP1
COMP2

eééabééaeééaeé
sl

~

B1
RCC_OSCIZ_IN
RCC_0SC32_0UT

12C4

WG
LD
LPTIML
LPTIM2
LPUART1
OPAMP1
OPAMP2
QUADSPI
RCC

RNG

RTC
SAT1
SAT2
SDMMCL
SPIL
SPI2
SPI3
SWPMI1
sYs
TIM1
TIM3

i dddd0dedbaadddeeasees

RCC_OSC_OUT

]
i

102 [Blue]

[}
4
@

12C1_SDA

TCK

STM32L496ZGTx
LQFP144

™S
use_pp
UsB_DM
use_ID
UsB_VBUS
UsB_SOF [TP1]

STLK_TX [STM32F 103CB T6_PA2]
STLK_RX [STM32F 103CB T6_PA3]
USE_PowerSwitchon [STMPS21515TR_EN]
UsB_OverCument [STMPS21515TR_FAULT]

D3 [Red]
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I2C the STM32Cube Way — Generate Project

# STM32CubeMX Untitled™: STM32L496ZGTx NUCLEO-L496ZG - X
File Project Pinout Window Help

B BdUE & 9 [ Keen Current Signals Placement = = g|—°+‘ﬁnd‘ v‘@Shqus&rLahe\ qqa paladi e ‘:‘:’J nunk

Pinout  Clock Configuration Configuration Power Consumption Calculator
\Configuration Y
£ MiddleWares

| @ FATFS

% FREERTOS

L]

R

£ Peripherals

% ADCL

@ ADC2

% ADC3

<% can

- CAN2

@ COMP1

% CoMP2

% CRC

- % DACL

A, DCMI

© DFSDM1

% DMAZD

<% FMC

=8 1201

12C | 12C -

12C1_SDA

LD2 [Blue]
SWO

12C1 SCL
TCK

PB7 -
PB6
PB5
PB4
PB3 ..
PG15
VDD
VSS
PG14
PG13
PG12
PG11
PG10
PG9
PD7
PD6
VDD
VSS
PD5
PD4
PD3
PD2
PD1
PDO
PC12
PC11
PC10
PA15

- 1202

- % 1203
W 1204
»

T™:
USE
USE
USE
USE
USE

- IWDG
-69 LD

@ LPTIM1
& LPTIM2

- LPUART1 Bl
- % OPAMP1 SC32 IN
@ OPAMP2
% QUADSPI 32_0UT
- 1 RCC

- % RNG

% RTC

& SAI1

- SAI2

- % SDMMC1L
@ SPIL

o sP12

- SPI3

- 1 SWPMI1
& svs

& TIM1

LB TIM2

VsS
PG8 o ST
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I2C the STM32Cube Way — Generate Project

—
b
=
o
fo—
|
O
—

12C1_SCL
12C1_SDA

SWO

- : s
mM [~ (hp]
T 1 ™ g m

PER o (e

Reset_State

| ~ = | [ WY
E -1 g [ [ E
—

—_
CAN1_RY O g g
DEMI_D& ;] o %)
DFSDM1_DATING —_ — —_
1201 SCL (&) 8 &)
LCD_SEG1G ~ - o~
SAT1_MCLK_A
SDMMC1_D4 . .
TIM16_CH1 | . 2 | c |
TIM4 CH3 mmq—ﬁﬂmﬁﬁ
GPIC_Input PEs fﬂfﬂfﬂg ] DI LI &
= Reset State (OBl OO || O || o ||Ne = =

GPIO_Output CANL T
GPID_AJ"IEIDQ DACl_ExTIQ
EVEMTOUT DCMI_D7
GPIO_EXTIS DFSDM1_CKING

12C1_SDA

R_OUT

LCD_COM3

SAI1 FS_A

SDMMC1 D5

S5PI2_MNS5

TIM17_CH1

TIM4_CH4

GPIO_Input

GPIO_Output

GFPIC_Analog

EVENTOUT

GPIO_EXTIS
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r—

I2C1 SCL
LD2 [Blue

C45 [N/A

Zio connector VREF+ I |D AGND
B119

(

Oper

CN7 S
PC6 - s PBS8 D151 [2C_A_SCL Si
PB15 PBY D141 [2C_A_SDA

3 4

PB13 5 6
PB12 7 g ||'
Closed | o |10 PAS D13 SPI_A_SCK
Closed | 11112 PAG D12 SPI_A_MISO
PB3 13014 PA7 D11 SPI_A_MOSI/TIM_E_PWM1
PB3 15116 PD14 D10 SPI_A_CS/TIM_B_PWM3
Closed 17 118 PD15 D9 TIMER_B_PWM?2
Llosed | 19|59 PF12 D8

Header 10X2 Female
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CE

CENTER

L | Enable 88
- 32 To IWDG [KHz) APB1 Prescaler
PCLEL
System Clock Mux — 2 e
U IWIRE s
MSI RC —
e
4000 ~ » O X2
s HSI O SYSCLE (MHz) AHE Prescaler HCLK (MHz) APEZ Prescaler
- PCLKZ
HSE &0 ——| (1 e — &0 = 1
= - BD MHz max
PLL Source Mux PLLOLK BD MHz max
MSI -\\.‘\ @ K 1
—» (0 i
HSI RC - BLLM +
—| @ J1 v X100 2 Enable G55
LE MHz - *N R PLLO ———®| & [ToSDMMCL (MHz)
i HEE » /2 ||| = CLE48 Clock Mux USART 2 Clock Mux
sario | POLKL | ™
Q PP PLLSATIO = ———» &4 [ToUSE (MHz) — @
2 — =0 o SYSOLK
PLL f PLLG
E M5l - &4 To RNG [MHz) H5I
PLLSAILIR — I2C1 Clock Mux L
| - HSI4E 3 LSE
X8 {2 L se s PCLKL E@) —»
£ —_— o
N R PLLSAIIQ r -
f2 — £4 ADC Clock Mux SYSCLK UART4 Clock Mux
; — a0 To I2C1 (MHz)
Q PLLSATIP PLLSATIR [ POLKL [~
PLLSATL L £ —_— HSI S
/2 = —=| () SYSOLK
fp PLLSATZR —
— . d To ADC (MHZ) Hct
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@ Project Settings >

Project  Code Generator Advanced Settings

Project Settings
Project Name
cecDay 3codei2e

Project Location

C:\Users\Public\cecARMcodelay 3} Browse
Toolchain Folder Location

C:\Users\Public\cecARMcodeDay 3\cecDay Scodei 2c,

Toolchain [ IDE

MDK-ARM V5 Pw Generate Under Root

Linker Settings
Minimum Heap Size 0x200

Minimum Stack Size 0x400

Mcu and Firmware Package

Mcu Reference
STM32L4962GTx

Firmware Package Name and Version
STM32Cube FW_L4V1.10.0

Use Default Firmware Location
C:/Users/Fred/STM32Cube Repository/STM32Cube_FW_L4 V1.10.0 Browse

Ok Cancel
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ARM Development Primer
I2C the STM32Cube Way — Debug Project

Registers o E Disassembly
Register [ Value [|| 0=08001BS2 F7FEFCF3 BL.W HAL I2C_Mem Read (0x0800053C)
S Core 101: while (1)
RO 00000000 E{}DxDBDUlBSG E7FE B 0x08001B5&
. 0x08001B58 0008 DCW Ox0008
Ox08001B5A 2000 DCW 0x2000
0Ox08001B5C 000C DCW Ox000C
- R4 (08001BCO g TTTTmmTT o T
] 08001BCO
B e ) s ) o wsiions ) smscipe ) swsdaselopoc
- RY (00000000 ETH)
a1 /* Initialize all configured peripherals */
52 MX GPIC Init():
53 M¥ I2C1 Init():
S4
85 /% USER CODE BEGIN Z =/
» K Sg HRL IZC Mem Read(&hiZcl,Ox7Z,0x52,1,manulD, 1, 1000);
il S oy D a7 /% USER CODE END 2 =/
5% 28 20 s§liom - 58
o FECIT g == ] f% Infinite loop */
« 100 /* USER CODE BEGIN WHILE */ Mame Value Type
g iEi O :rhlle (1) B% manulD (20000008 ... |unsigned ch...
5 103 /* USER CCDE END WHILE */ : v 00 & unsigned ch...
i 104 -« Enter express...
105 /* USER CODE BEGIN 3 =/
ig? L @ Call Stack + Locals |M & Memory 1
108 /% USER CODE END 3 =/
109
110 }
111 -
112 /%% System Clock Configuration
113 *f
§ 114 woid SystemClock Config(void)
v 115 E{
tOPN: nm,s:usum._m»ux»lo EC " 116
ROH : 117 RCC_OscInitTypeDef RCC OscInitStruct;
S i rop 118 RCC_ClkInitTypeDef RCC_ClkInitStruct:
— . — 119 RCC_PeriphCLEInitTypeDef PeriphClkInit;
120
121 H f**Initializes the CPU, AHB and APB busses clocks
NUCLEO 122 w
-L496ZG
. 123 RCC_OscInitS5truct.OscillatorType = RCC_OSCILLATORTYPE HSI:
174 ROT Na~rTnirSrryn~t HSTSrare = RCC HST NN-
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ARM Development Primer
UART the Old-Fashioned CMSIS Way

-~ RST®yAS

SB17
T
B1-L

FRASBSS
WISB54

4 10K
.|| .|| _
Board Ident: PC13=0 e
B2 100 i, Zz
I A ffl & =
I_.l
Slzl=
ZlE
+— +3V3_ST_LINK O 1
- i o
T Jp822E85EREx |
= c3 gz~ m 2" MEERS
20pF == =—20pF : - A 23 y
% T
. VBAT @ & VDD 2 [
7 ;] -
+3V3 ST LINE] 1 |:| 2 ) pe1s E  wss2 _11 —
3 PC14 TTMS/SWDID nEa%
El4 MEEz( 1 2pF) i = PALD I3 USBL
b O5C 1N Srl oscm DALl frpe WSB L
DSC OUT___© 1T 5w
< OSCOUT DALD =
STM RST 7 0 LED =
| 5t NRST PAO [T
| 5| VssA PAS (o ————
(51111 B ST MR AN T 10| LA PBIS W
| chr e 7| PAl PBI3 feagr— =
T, g, JET 15 pas = FEIZ (==
= ” § o 15
) [ia w r _ FJE: g )
= 23Z2SSEzEz240
| [~ - - - TR - . . . T - -
— ” :—Ef;—iﬁoﬁ;:rix
SILE TX !
SB14
T [CI]C3 %512alE 5
+3V3 5T 1INK
RX s|5[5[2 2, ==
TREY ;B—l_; STLIME BX P P

CEC

%

CONTINUING
EDUCATION

CENTER

Presented by:




ARM Development Primer
UART the Old-Fashioned CMSIS Way

9
.  RST@&3AS
BEE ]
Eqw %) QAPN
(@) .19 TRz
R4 N2: g
SB62 8863 USART TX | A0 PAQD 14 | PAQ PRO 26 PBO £ =X s
Default open = A1l PAI 15 | PA1L PB1/VREE~ 27 _ (@]
D1 __PA2 SB63 — S VEES [ 701 AN G
- . ) 2 =
F373:SAR_VREF+ DO _PA3 SBGL— . T7 | pA3/SAR VREF: pR3 33 PB3 c
AvDD—SBSL—_"] AZ _PAZ 00| paa - pRa | 26 PBZ [
DI3_PAS 21| o' pRs |3/ PBS C
[USART RX D12 BAS 22 | paf PRe 8_PB6 [ -
D11 __PAT 13 50 PB7 S
—= | pa7 PB7 f——— “w
D7 “PAE A1 oo pRg | 6L PBS [ : B1—L
D8 _PAY 42 | oo pRo | 62 PBO [ F® O
D2 _PAI0 43 | pajo PB10PES |20 PBIOPES L
——— PAll PBI1/VCAP] (oD L/PED
: PA13 46 | Al2 PBI12/SD_VREF+ — e rh14 . -
< IMS : PAI3 PBI3/PB14 - &)
PAI4__40 o [35__F373PBI5 :
CICK PAIs 50 | LAl PBI4PB1S —5¢—F=75 555 LB2=LED ~_ opyg
————— PAI5 PB15/PDS : SB21 W1 3A2[19 u C eo
SB20=>1 Wm0y .
A5 _PCO 8 | | pce | T 282058 TRRSH? e
A4 T PCI o | PCO PC8 = Co 2R5A e e o829 1S
r PC1 PCO ——— QBZA | 7‘(@@26 1 2 '
PC2 10| PO PC10 51  PC10 SB28 W fK2R5T VN
- ) o - QFA M ’138‘ (9000
PC3 11 | ooy pc1 |22 PCll %82:4 R @ CACACACH
PCL__ 94 | hey POy |23 PCI2 B35 KT E‘EE GIRNG—
PCs 25 | Lo pCl3 |2 BCI3 SB36xa B34 __
PG 3T | b PCl4-0SC32 IN |3 PCl3 T34 Sgap-wm | WOSB38 B
Dg _FCT 38 | pey PCI5 - 0SC32_OUT |t PCD SB39 =
- - - SB41 "M XFESBES
MCU_LQFP64 X2 SB42 Wl TESB64
ABS25-32 76§KHZ-6-1 SBMS'B ;5 e °
B sty
= | 30, e 2053 SO mD WIS545
: - wOo—-F XISB49
spez™ Bl O RASE,
5858 - SBS@ f,: . COSB48
SB59 < 1\ SBS/ M 2 ASBS5
SB62 F'i SB60 "W mSB54
SB61 ™%
SB63 T D @
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ARM Development Primer
UART the Old-Fashioned CMSIS Way

Select Device for Target Target 1'...

Device |

ISuﬁware Packs ;I

Vendor:  STMicroelectronics
Device:  STM3ZF030RE

Toolset:  ARM
Search: I
Description:
Ial i = 81 STM32FD30F4 ;I STMicroelectronics” STM3ZF0 seres delivers 32-bit perfformance while &
05 : .o 88 STM32F020KS praviding the essentials of the STM32 family, particulary for cost-
e Ndc I ' .. |sensttive applications. STM32 FO MCUs combine realtime
rum TR -Foaésso N 24 il STM32E020RS performance, low-power operation, and the advanced architecture and
TR __ PWM/CS/D -, peripherals associated with the STM32 platform available. This sefes of
€1 STM32F030RC products is highly competitive in traditional 8-bit and 16-bit markets and
»%g STMI2F021 eliminates the need to manage different architectures and the

associated development overhead.

vﬁ 5TM32F038 Typical applications include application control and user interfaces,

“e STM3IZF042 handheld equipment, A receivers and digital TV, PC peripherals,
gaming and GP5 platforms, industrial applications, PLCs, inverters,

vﬁ 5TM32F048 printers, scanners, alam systems, video intercoms, and HVACs

% STM32F051

‘ I I , I vI - SRAM with HW parity checking

| QK I Cancel Help
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4 Manage Run-Time Environment

Resolve Select Packs Details

cot_|

Software Component Sel Variant Version  Description
=4 Board Support MNUCLEQ-FO30R8 |~ | 1.0.0 STMicroelectronics NUCLEQ-FO30R8 Development Board
=2 . Buttons (API) 1.0.0 Buttons Interface
¥ Buttons l_ 1.00 Button driver for NUCLEO-F030RE Development Board
=4 LED (API) 1.0.0 LED Interface
¥ LED l_ 1.00 LED driver for NUCLEO-F030RS Development Board
= ’ CMSIS Cortex Microcontreller Software Interface Components
¥ CORE v 5.0.2 CMSIS-CORE for Cortex-IM, SC000, SC300, ARMvE-M
¥ DsP - 152 CMSIS-DSP Library for Cortex-M. SCOD0, and SC300
& RTOS (4PI) 1.0.0 CMSIS-RTOS APl for Cortex-M, SCOD0. and SC300
& RTOS2 (AP)) 211 CMSIS-RTOS API for Cortex-M, SCOD0, and SC300
= ’ CMSIS Driver Unified Device Drivers compliant to ChSIS-Driver Specifications
. Ethernet (API) 2.1.0 Ethernet MAC and PHY Driver AP| for Cortex-M
‘ Ethernet PHY [API) 2.1.0 Ethernet PHY Driver AP for Cortex-M
‘ Flash (API) 210 Flash Driver APl for Cortex-M
& NAND (4PI) 220 MNAND Flash Driver AP| for Cortex-M
@ USART (API) 23.0 USART Driver AP for Cortex-M
= ’ Cormnpiler ARM Compiler 1.21 Compiler Extensions for ARM Compiler 5 and ARM Compiler &
¥ Event Recorder - DAP 121 Event Recording using Debug Access Port (DAP
o 10 Retarget Input/Output
¥ File l_ File System 121 Use retargeting together with the File System component
¥ STDERR l_ User 121 Redirect STDERR to a user defined output target (USART, Graphics Display or other)
W STDIN l_ User 1.21 Retrieve STDIM from a user specified input source (USART, Keyboard or other)
¥ STDOUT v User 121 Redirect STDOUT to a user defined output target (USART, Graphics Display or other)
¥ OTTY I User 1.21 Redirect TTY to a user defined output target
= . Device Startup, System Setup
¥ Startup v 223 System Startup for STMicroelectronics STM32F030x8 Devices
¥ StartupConfig l_ 2141 Stack and Heap configuration
& File Systemn MOK-Pro 6.9.8 File Access on various storage devices
’ Graphics MDK-Pro 5.36.6 User Interface on graphical LCD displays
0 MNetwork MDK-Pro 7.5.0 1Pvd/IPvE Netwerking using Ethernet or Serial pretecols
’ UsSB MDK-Pro 6.11.0 USE Communication with various device classes
Validation Qutput Description

Help

19

CEC

CONTINUING
EDUCATION

CENTER

Presented by:




SR Compiler
@ Event Recorder
=4 1o
¥ File
STDERR.
STDIM
STDOUT

v
v
v
@ TTY
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ARM Compiler 1.2.1 Compiler Extensions for ARM Compiler 5 and ARM Compiler &
[ Dap 1.2.1 Event Recording using Debug Access Port (DAP]
Retarget Input/Cutput
I_ File System 1.2.1 Use retargeting together with the File System component
[ User ~ 1.2 Redirect STDERR to a user defined cutput target (USART, Graphics Display or other)
[ User ~ 1.2 Retrieve STOIM from a user specified input source (USART, Keyboard or other)
[vw User ~ 1.2 Redirect STDOUT to a user defined output target (USART, Graphics Display or other)
[ User ~ 1.2 Redirect TTY to a user defined output target
ZES™
3 ¥ Anto generated REun-Time-Environment Component Configuration File
4 x #%% Do not modify 1 &%
5 B
o ¥ Project: 'cechay3codeUARTFO30"
7 ¥ Target: '"CECSTHM3ZF030 UART"
i} w f
g B
10 H#ifndef RETE COMPONENTS H
11 fdefine RTE COMPOMENTS H
12 B B
13
14 H/*
15 * Define the Device Header File:
16 | *f
17 #define CHMSIS device header "stm3Zf0xx.h"
18
158 | #define RTE Compiler IC STDOUT f* Compiler If0: STDOUT =/
20 | #define RTE Compiler IO STDOUT User F* Compiler I/f0: STDOUT User */
21 B o B
22 Fendif F* RTE CCHPCNENTS H o
3 e

Presented by:
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Cortex JLink/)Trace Target Driver Setup >

Debug |Trace I Flash Duwnluadl

—J-Link # J-Trace Adapter ————— — 5W Device

SN: |‘IT-"43'I]‘I?1]2 -l IDCODE | Device Name | tove
Device: | JLink Pro SWD | @ :«0BB11477  ARM CoreSight SW-DF il
HW: | V400  di:| V6.20h MI
FW:  |J-Link Pro V4 compiled Oct 6

Port: Max Clock: % Automatic Detection [0 CODE: I

I 'I |5 MHz vI " Manual Canfiguration Device Mame: I

Auto Clie | Add | Celete | L||:u:|ate| IR ler: I—

Connect & Reset Options Cache Options Download Options
|7Cunnect: INurrnaI vI Reset: INDFI'I'IEI| | |7|$ Cache Cude_‘ |7|_ Verify Code Download

¥ Reset after Connect W Cache Memory [~ Download to Flash

~Inteface ——— ~ TCP/IP Misc
& USE " TCR/P Metwork Settings .
IP-Address Port (Auto: 0) Autodetect ink o |
Sean | 137 D D . ) D
ECELEE | Pirg | || JLink Cmd |
State: ready

QK I Cancel | Apply |
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Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6
USART1_CTS)
PAO - - - USART4 X - -
USART2_CTsM3
USART1_RTS2
PA1 EVENTOUT - - USART4 RXM | TiM15_CHIND -
USART2 RTS(M3)
USART1_Tx@
PA2 TiIM15_CH1(1E) - _ . ) i
UsART2 TXME
USART1_Rx(@)
PA3 TIM15_CH2(13) - _ . ) i
USART2_RX(M3)
USART1_CK2)
- - TIM14_CH1 | usaRTs_TX™M -
USART2_CK(M3)
. . . . UsarTs_Rx" .
) TIM3_CH1 TIM1_BKIN - USART3_CTS!M | TIM16_GCH1 EVENTOUT
[ TIM3_CH2 TIM1_CH1N - TIM14_CH1 TIM17_CH1 EVENTOUT
USART1_CK TIM1_CH1 | EVENTOUT - - -
D3| USART1 TX TIM1_CH2 - 12c1_scLN@ mcot! -
N USART1_RX TIM1_CH3 - 12C1_SDAM2) - -
r USART1_CTS TIM1_CH4 - - SCL -
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*7 stm32f030x8.h ] stdout USART.c

589 #define GPIO_AFRL AFRLO Pos 4* 0
60 #define GPIO _AFRL AFRL1 Pos 4* 1
6l #define GPIC_AFRL AFRLZ_Pos 4% 2
62 #define GPIC_AFRL AFRL3_Pos 4% 3
63 = GPFIO AFRL AFRL4 Fos 4% 4
64 ne GPIO AFRL AFRLS_ Pos 4% 5
&5 ne GPIO AFRL AFRLE Pos 4% &
(13 ne GPIO AFRL RFRLT Pas 4% 7
&7
68 GPIO LFRL RFRHE Pos 4% 0
69 GFIO RFRL RFRHY Pos 4% 1
T0 GFIO RFRL AFRH1O0 Pos 4% Z
71 GPFIO RFRL RFRH11 Pos 4% 3
72 GPFIO RFRL RFRHIZ Pos 4% 4
73 GPIO RFRL AFRH13 Pos 4% 5
T4 GPIO RFRL AFRH14 Pos 4% €
75 GPIO RFRL AFRH1S Pos 4% 7
TE [/ **
77 Initialize stdout
78 \return 0 on success, or -1 on error.
79 =S
80 int stdout_init (wvoid)
81 1
82 E#ifdef RTE Compiler IO STDOUT Userx
g3 RCC->RHBENR |= (RCC _AHBENR GPIOREN); // Enable GPIOA clock
84 RCC->APBL1ENER |= (RCC_APB1ENR USARTZEN); // Enable USART#Z clock
85 J/fConfigure PA3 to USARTZ RX, PAZ to USARTZ TX
=1 GPICA->MODER &= ~(GPIO _MODER MODERZ | GPIO MODER MODER3):
87 GPFIOA->MODER |= (GPIO MODER MODERZ 1 | GPIO MODER MODER3 1):
g3 GPIOA->RAFR[0] &= ~((l5ul << GPIO AFRL AFRLZ Posz) | (l15ul << GPIO AFRL RFRL3 Fos)):
89 GPIOA->RAFR[0] |= ((lul << GPIC AFRL RFRLZ Pos) | (lul << GPIO RAFRL AFRL3 Posz)):
ag
a1 USARTx->CR1 &= ~USART CR1_PCE; f{Ho parity control
a2 USARTx->CR1 &= ~USART CRZ_STOP: ffl stop bit
a3 USARTx->CR1 &= ~USRRT CR3 CTSE: //Ho hardware flow control
aq USARTx->CR1 &= ~USRRT CR3 RTSE: //Ho hardware flow control
a5 USARTx->BRE = (SystemCoreClock/115200); //Baud Rate of 115200
9& USARTx->CR1 |= USART_CR1 RE; //Receive enable
a7 USARTx->CR1 |= USART_CR1 TE; S /Transmit snable
o3 USARTx->CR1 |= USART_CR1_UE; J/USART enable
899 fendif
100 return (0);
=} Presented by:
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RG]
HHHHAHRAHHAHAHAARAA

—
5 (o7] 43| Es'f' 94

73 R R R R R R R R R R R R R R R R R R R R R R R
74 J/* MATH - Display Messages
To S RARARARAAAARARARARARARARA R AR AR R AR AR AR AR
T6 [C]int main (void) {
77 SystemCoreClockConfigure () ;
78 SystemCoreClockUpdatce () ;
T4
B0 [C]#ifdef RTE Compiler IO STDOUT User
& stdout_init():
@ Seril Input/Output Monitor g SysTick Config(SystemCoreClock F o 1000)
1 Edit | View | Configuratiol ;E for I:,! ,!:I &
& ssa 9 Hex q BT |
?ASCIISend § Hexsena | |, 88 printf ("CEC STM3ZF030RE UART\n\r"™):
Input/Outpr &9 delay ms(100):;
T ELL } N
91
a2

CN8 — www.st.com/stm32nucleo ‘

"~
43 200 53 54 4D 33 32 46 30 33 30 52 38 20 55 41 52 54 0A
W
ASCII Send
@DSR @DTR @DCD ORTS @CTS @RXD @Ring @TXD @Error @ Break
COM3 BN1 115200 ROCO R3B92C Disconnect

517 042 |y
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