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CubeMX Install

* CubeMX tool
* http://www.st.com/web/catalog/tools/FM147/CL1794/SC9O961/SS1533/PF2592427?s searchtype=partnumber

* The CubeMX tool need java
» Please check if you have last java on your pc, for sure 32bit and 64bit version

* How to solve problems with installation look into User manual UM1718, into FAQ section
* http://www.st.com/web/cataloq/tools/FM147/CL1794/SC9O961/SS1533/PF2592427?s searchtype=parthnumber

_ == Windows
STM32CubeMX A mac0s®
1 _, "\g{

Initialization code

................. Embedded software for STM32 .+« vvvvrvvennn.
Examples and demos

Middleware components
Hardware abstraction layer

. ...

life.augmented

mac0S® is a tradomark of Apple Inc., registerad in the U.S. and other countries.


http://www.st.com/web/catalog/tools/FM147/CL1794/SC961/SS1533/PF259242?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM147/CL1794/SC961/SS1533/PF259242?s_searchtype=partnumber

CubeMX Install

* The CubeMX can generate the code for some IDE
 Atollic TrueSTUDIO
* IAR
» Keil
« System Workbench

* For the debugging is necessary to have the ST-Link drivers

o« STSW-LINKOO9 driver for Win XP/Vista/7/8/10
http://www.st.com/web/en/cataloqg/tools/PF260219

* For driver installation you will need the Admin rights on your PC
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http://www.st.com/web/en/catalog/tools/PF260219

CubeMX repository configuration

* Install the CubeMX iz -
Gun s s The CubeMX is
used for

4\ configuration

* Run CubeMX

N
Then CubeMX is

able to generate
project

For project
generation we also
need configure

repository

CubeMX
repository

Project

Lys
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CubeMX repository configuration

In case you download the package from web we need to find the place where they need to be stored

[File Project Window [Help

MENU>Help>Updater Settings... BININES 4:; e o

Check for Updates  Alt+C
Install Mew Libraries Alt+U
Updater Settings ..  Alt+5

You will see where is the repository folder
» Default is C:/User/Acc_name/STM32Cube/Repository/ __

» In case that you have in your repository path diacritics, the CubeMX may not work properly, please chah“é;)-/oﬁu repository
path (ex: C:/Repository)

You need to download STM32 packages into this folder
CubeMX

Or CubeMX automatically download them into this folder

repository

Firrware Repasitory

Repaository Folder
|C:;’Usersf— pm/STM32Cube Repositoryf |

| Specifying path to
repository

&7 The [ inthe end of Repository is necessary
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CubeMX repository configuration mmn

* The comparison of the CubeMX repository settings and structure in this folder

i i C: NS TMI2Cube T
Firmware Repository cUsers\ il s \Repository\
+ Name
Repository Folder ‘ﬁ i
C: Users /mees opem/STM32Cube fRepositoryf D [STMICube. FW FO V0.2 ]
’ Browse [ [STM32Cube_FPW_FO_V1.0.0]

[ J[STM32Cube_FW_F0_V1.1.0]

[ J[STM32Cube_FW_F2_V1.0.0]

* In case you want to download this files (J[STM32Cube_FW_F2_V1.1.0]
. . [ J[STM32Cube_FW_F3 V0.4.0]
automatically use in CubeMX (JISTM32Cube_PW_F3_V0.5.0]
[J[STM32Cube_FW_F3_V1.0.0]

« MENU>Help>Install New Libraries (JISTM32Cube_FW_F3_V1.1.0]

[ J[STM32Cube_FW_F4_V0.8.0]

[ J[STM32Cube_FW_F4_V1.0.0]

» Select libraries which you want [ [STM32Cube_ FW_F4_V1.1.0]

. STM32Cube FW_F4 V1.2.0
« Force download with button Install Now e T od

[ J[STM32Cube_FW_L0_V0.5.0]

File Project Window |Help| CIIsTM —FW_L0_v1.0.0]

D[STHBILIJE_FW_LI] V1.1.0]
B ®® {2 Hep FL

[ JISTM32Cube_FW_L I:\fl 0,01
B About Alt+A
‘h Check for Updates  Alt+C

[ J[STM32Cube_FW_L4_V0.0.2]

EE 2151:” Mew Libraries Alt+L Example hOW the
= Inst repository structure
CubeMX can download for you the looks like

Lys
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STM32Cube: STM32CubeMX mmmn

Step by step:

* MCU selector

* Pinout configuration

* Clock tree initialization

* Peripherals and middleware parameters
« Code generation

* Power consumption calculator

CubeMX Untitled

File Project Window Help

New Project
Load Project

Help
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TIMIO_CHL
2x1_50A

TIMLL_CHL

= Basic Parameters

Word Length & Bits (induding Parity)

158076 FS 0P

REC_OSCIN USB_OTG_FS_DM Parity MNone

rec_osc_our [ USART1_Rx

STM32CubeMX s
soio 1 u e = Advanced Parameters

b2 et s010_p0

1252.50 Data Direction Receive and Transmit
1252 ok
oo RICREFN Qwer Sampling 16 Samples
LT 2s2_ws pand Rate
- BaudRate must be between 110 Bits/s and 10.5 MBits/s.

XZLuvsn

Peripherals & Middleware
Wizard

Pinout Wizard

Power Consumption
Wizard

Clock Tree wizard Sequence Chart

— 30
HSI RC System FIuk Mux '4_:
SO 235 run
| [
I SYSCLK (MHz) g 20
HSE =
@ 6 = 15
£ 10
PLL Source Mux RULCRE @ ) 5 2:5L§‘EP
HSI ;\ A S 5
Input frequency > f16. ¥ X192 v /2 v = 0
@:'3 - = ) HSE ® = n = 000 025 050 075 100 125 150 175 200
A - L~ Time (ms)
v /4 >,
MainPLL ;g — Sequence — Average Current|




STM32CubeMX: MCU Selector

[ o New Project = [
Easy Optional filtering: MCU Selector | Board selectr|

Mcu F‘“E; 9 © ~ | ¢ sTMazF30zce
* Series — Mainstream Mixed signals MCUs ARM |=|
Part Number Search Cortex-M4 core with DSP and FPU, 64
Kbytes Flash, 72 MHz CPU, 12-bit ADC
° Llne Q | ) 5 MSPS, Comparator, Op-Amp
r Unit Price -
° Package |\ Fea.... Block Dia... Da13.... Docs&REso.... SmrtPr....
° Perl pherals MCLs List: 91 items 4= Display similar items

*  PartMo Refe... Mark... U.. A Package Fla.. RAM 10  Fr.. G..
<7 BTM32F301K6 5TM32., [active  [1.272 | UFQFPN32 32kB...[18k.. 24 2. p0 =
<7 BETM32F301KB5TM32.. [active  [1.342 | LQFP32  p4kB..[16k.. 25 [72... D.0
<7 ETM32F301KB5TM32. .. [Active [1.342 | |FQFPN32 [4kB..[6k.. 24 [72.. p.0 |-
Graphic Choice <7 BTM32F301R6STM32,. . jactive  [1.758 | LQFP&4 32kB...16k... 51 [72... p.0
<7 TM32F301R85TM32.. [active [1.B28 | |LQFP64  E4kB..[16k.. [5s1  [72... 0.0
Peripheral Choice <7 BTM32F302C65TM32... [Active  [1.712 | LQFP43 32kB..[16k.. 37 [72... 0.0
<7 BTM32F302C85TM32,.. jactive  [1.782 | |LQFP48 E4kB...[16k.. 37 [72... 0.0
Peripherals Nb  Max Al STM32F 30208 STM32. . WLCSP49
@ |ADC 12-hit 0 <7 BTM32F302CBSTM32... [Active  [1.99 LOFP4E 175 k... 32k.. 37 [F2... p.0
@|ADC 16-bit o <> ETM32F302... 5TM32...[Active  [2.288 | LQFP48  PS6k..40k.. 37 [72... 0.0
; A 5 <7 BTM32F302K5 5TM32.. [Active  [1.596 | UFQFPN32 [32kB...[16k.. 24 [72... 0.0
@ |comp 0 <7 BTM32F302K3 5TM32.. . [Active  [1.666 | |UFQFPN32 GF4kB..[16k.. 24 [72... 0.0
r D =% BETMAZEANRAETMI?. . [Artive  1.R74 OFF&4 A2kR. NGk 51 2. nn T
’l @ [DAC 12-bit 0 v | K 4
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STM32CubeMX: Pinout configuration

L"*;QU@;}Q (2 | & : [[JKeepCurrentSignals Placement & O = @ <4 = { =

* Pinout from:
« Peripheral tree Prout Sk Contguson | onbaroen | PonrCoemmppen e

. E- 0 LwIp -

« Manually | e us
£-1Ps

5 4\ ADC1
74\ ADC2
74\ ADC3
H & CAN1
i & CAN2
- & CRC
- &9 DAC
-6 DCMI
# & DMA2D

- Management of dependencies between
peripherals and/or middleware T
(FatFS, LWIP, ...) il

-9 12C2
7 & 1203
i o 1252
i & 1283
#- & IWDG
i & RCC
t- & RNG
i & RTC

- Automatic signal remapping

£
3
£
£
£
3
[
3
£
E

STM32F427VITx
LQFP100

SAI_A Mode Master with Master ClockOut v |
L. SAI_B in Synchronous Slave Mode
#- {4\ SDIO
i & SPI1
i % SPI2
i & SPI3
i % SPI4
Lys e
7% TIM1
i M\ TIM2
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STM32CubeMX: Pinout configuration

1 . File Project Pinout Window Help
. f
Plnout rom- BB W& O 2§ [[IkeepcurrentSignalsPlacement o ¢ O] = @ 4= =, (| =
Pinout | Clock Configuration | Configuration | Power Consumption Calculator |
-- o LwIP
L @

« Manually & us
E£1-1Ps
#- A\ ADC1

 Peripheral tree

&4\ ADC2
- Automatic signal remapping i
o
-6 DCMI

- Management of dependencies between

peripherals and/or middleware G o em

‘.-Mode (M1

H & FMC
i o 1201
-9 12C2

(FatFS, LWIP, ...)

3

£

3

[+ & 1203
[+ & 1282
- & 1283
3
£
3
£
E

* Motor Control Library is not part of
STM32CubeMX Middleware, but is added
(to .ioc file )externally by ST Motor :
Control Workbench F ey

#- {4\ SDIO
H- % SPI1
i % SPI2

STM32F427VITx

LW LQFP100

i & RCC
th- & RNG

th & RTC
-} & SAI1

t- % SPI3

i & SPI4
Lys S

e % TIM1
life.augmented A\ TIM2




STM32CubeMX: Pinout configuration

- Different possible states for a peripheral modes| :
BB W &GO 7P §  [[OkepCurentSignalsPlacement 9 ¢ J = @ 4 © 4 &

e Green: Pinout | Clock Configuration | Configuration | Power Consumption Calculator |

. E- 6 LWIP -~

Periphery is assigned to pinout | &e uss_oev

=-1Ps
i 4\ ADC1

B

&4\ ADC2
&4\ ADC3
[ & CAN1
[ & CAN2
G- & CRC
(-9 DAC
63 DCMI
- & DMA2D
Mode EMH

[ te & FMC

te & 12C1

Green: -

w1203

Periphery will be o ns2

ke & 1283

STM32F427VITx

functional (8 inic

7 & RCC
i & RNG
\ i & RTC
SAI_A Mode Master with Master ClockOut v |
SAI_B in Synchronous Slave Mode
- 4\ SDI0

t- & SPI1
ke & SPI2

H & SPI4
8- 4\ SVS

te & TIM1
| -\ TIM2

Lys
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STM32CubeMX: Pinout configuration

- Different possible states for a peripheral Modecl e —— e

5l.§wl-bu b OF 120 . © &  [[]Keep Current Signals Placement ¢ =@ 4 & A &

o Ye”OW: Pinout Idod(ConﬁguahonICmﬁgwahonIPowerCmmpbonCalqjaml
. ... T @ oo Lwp A
Only some functionalities of
periphery can be used s 7

@4\ ADC1

-4\ ADC2
2 4\ ADC3
i & CAN1
0o CAN2
7 CRC
€3 DAC
€3 DCMI
;- & DMA2D
=} G ETH

--Mode | MII v

o FMC
® o 1201
-6 12¢2
w- o 1263
B o 1252
W o 1253
b
o
o
b
E

On ADC only some
channels can be used

STM32F427VITx
LQFP100

i o IWDG

i & RCC

i & RNG

7 & RTC

- © SAI1

SAI_A Mode Master with Master ClockOut v |
L. SAI_B in Synchronous Slave Mode

&4\ sbio
- % SPI1
[ & SPI2
@- % SPI3
i
£
£
g

\_

H & SPI4
8- 4\ SVS

te & TIM1
g4\ TIM2

Lys
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STM32CubeMX: Pinout configuration

- Different possible states for a peripheral Modecl e —— e

R idTil ¥ | & | [[lKeepCurrentSignals Placement & Cf = @ <4 =y ({ =

® REd Pinout I dod(Conﬁguahon I Conﬁgurauon I Power Consumption Calqjahorl
. @0 LWIP -

Signals required for this mode

&S

can’'t be mapped on the pinout G1pe -
. . £ ADC1
(see tooltip to see conflicts) e
74\ ADC3
k- & CAN1
kb & CAN2
th & CRC
- &9 DAC
-6 DCMI
th & DMA2D
=} G ETH
--Mode | MII v

[ & & FMC
Red: ~i e

@ 2C2
Periphery cannot be e
used in this pinout
setup

o & 1253

i o IWDG

i & RCC

i & RNG

7 & RTC

- SAIL

SAI_A Mode Master with Master ClockOut v |
L. SAI_B in Synchronous Slave Mode

&4\ sbio
- % SPI1
[ & SPI2
@- % SPI3
i
£
£
g

STM32F427VITx
LQFP100

\_

H & SPI4
8- 4\ SVS

te & TIM1
g4\ TIM2

Lys
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STM32CubeMX: Pinout configuration

- Keep User Placement renamed to Keep Current Signal Placement and is unchecked by
default - ~

o covme ‘ 2.12C1 pin 4. Pin conflict between 12C1

o assignment and SWD. I2C1_SDA moved

=2l bt o el

o
g8
4
& o DaC2 g g | ' iti
.. % HRTIM1 = tO a ternatlve pOSItIOﬂ
B & 12C1
Yo \
L1320 120 — et e
H -~
e - @ COMP4
[ 5 IWDG - & COMPE 5
=
[+ & OPAMP2 B % CRC 4 g
. - & DACL g 2
g 1. 12C1 selected f' 5 o
[ & RTC . & (@) DAC2 g gre
% SPI1 - ) HRTIPIL B alulzl=lMslsl<l=l =21z EIE
B % S¥S = Sl ﬁ' I2C1 m ol o ff b (Bl e fl e
- 120 |12 = =
;----Debug ’D|sab|e - ]
[ System Wake-Up 1 - PC1.. NEN svs_1TMS-SWDIO
[ & IWDG PC1.. FAal2
* [ System Wake-Up 2 - % OPAMP2 PALT
B & TIM1 &% RCC :;u
[ & TIM2 B % RTC Pco | pas
[ & TIM3 B & SPTL =
[ & TIMG 0% SYs 3 [Pz | =]
[ & TIMZ — é----Debug[Serial Wire — % z:
B & TIM15 - ----- [[] System -Up 1 0. | FE LS
B & TIM16 - [FAs Up 2 [pac_| PR 14
[ & TIM17 pB 13
- [Paz | PE12
e =
bl = e e e e S
, l 5o TIM16
life.augmented
& & TIM17
s 5




STM32CubeMX: Pinout configuration

- Keep User Placement renamed to Keep Current Signal Placement and is unchecked by
default

B W By & OF ) ] keep Current Signals Placement
- ™
Keep Current Signal
Placement checked now
CubeMX cannot move
selected signals to different
alternate pin

o /

Wo® SPIL
=4 svs

é-----DisabIe -

[] System Wake-Up 1

o g = G + Fi”d| - |"-.. 4 =, [] Show user Label @ (27| -2

Configuration I Power Consumption Calculator

=N [2C1_SCL
SN I2C1_SDA

m

WSS,
WD,
- [] System Wake-Up 2 PAD

Pal
Paz

TIM1

|2C1 cannot be moved and
SWD/JTAG cannot be used B
‘Yl

[ @ TIM1F
life.augmented
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STM32CubeMX: Pinout configuration

+ Signals can be set/moved directly from the pinout view
 To see alternate pins for a signal Ctrl+Click on the signal, you can then drag and drop the signal to the new pin
(keep pressing the Ctrl key)

2. Show alternative
positions

ﬁﬁﬁﬁﬁ

FEREN 12C1

A

1. Ctrl+Click on pin

HHHHHH

Lys
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STM32CubeMX: Clock tree

File Project Window Help
RURU 68 Fpi$iaqs
| Pinout | Clock Configuration | Configuration | Power Consumption Calculator |

» Immediate display of all clock values

* Management of all clock constraints

To RTC (KHz)

Ethernet PTP clock (MHz)

* Highlight of errors R e

System Clock Mux / To Cortex System timer (MHz)
HSL
.

FCLK Cortex clock (MHz)
SYSCLK (MHz) | A4 Prescaler  HICLK (M)
™ 16 N TS YT APB1 peripheral clocks (MHz)
180 Mz max

APBL Timer clocks (MHz)

Exade (S5

APB2 peripheral clocks (MHz)
APB2 timer clocks (MHz)

48MHz clocks (MHz)

SAI-A clocks (MHz)

LED-TFT clocks (MMz}

Lys
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STM32CubeMX: Peripheral and middleware configuration

» Highlight of configuration errors
+ Not configured
v OK |
X Error =
=3 lFR.EEQTOSW%H LWIPg{” ]

- Read only tree view on the left

with access to IPs / Middleware || = & ooty ] | omde ] | e | vl | 2@
having no impact on the pinout s 25 (],

&-d) po ! GPIO —o)% ”

|[ Pinout | Clock Configuration | Configuration | power Consumption Calculator | DB Editor |
|Configuration

-
[-MiddleWares B
{ B ® FREERTOS

Middlewares

' DCMI:Slave 8 bits Embec
R DA i nic Ty,

£ % ETH

Mode:MII_PTP_Synchre BES %J
4 _t _Syncnro
B4\ FMC

Chip select:NE1
5o IWDG
- [ Activated
£ & RNG &
‘ r

MCUs Selection |

Lys
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Series
|sTM32F4

Lines
STM32F427/437

Mcu
STM32F4271GHx

Package
UFBGA176

|sTM32F4

STM32F427/437

STM32F427TIHx

UFBGA176

STM32F427/437

STM32F427IGTx

LQFP176

|sTM32F4




STM32CubeMX: Peripheral and mlddleware configuration

Parameters with management of dependencies | coase teseonpuanetes:
and constraints

=] SALA
Basic Parameters
Interrupts e e
Audio Mode Master Transmit
Frame Length (only Even Values) 24 bits
Data Size 24 Bits
G P I O Slot Size DataSize
Frame Parameters
First Bit MSB First
D M A Frame Synchro Active Level Length 1
Frame Synchro Definition Start Frame
Frame Synchro Polarity Active Low
Frame Synchro Offset First Bit
Slot Parameters
First Bit Offset 0
Number of Slots 1
Slot Active Final Value 0x00000000
Slot Active Neither
Clock Parameters
Clock Source SAIPLL Clock
Master Clock Divider Disabled

Lys
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STM32CubeMX: Peripheral and middleware configuration

© © UART4 Configuratior ==
. . | o Parameter Settings | &/ NVIC Settings | o/? GPIO Settings | o/’ DMA Settings |
Manage Interruptlons Interrupt Table Enabled Preemption Priority Sub Priority
« priorities can only be set in the NVIC global view 864 b et | o P

- Manage GPIO parameters

- Manage DMA

) DMA Request Stream
» Configure all the parameters of the DMA request ART4.F DAL Strea _
UART4_TX DMA1 Stream 4 Memory To Peripheral

* Runtime parameters (start address, ...) are not managed

DMA Request Settings

Mode Normal v ] Increment Address

Use Fifo Threshold [HalfFuu | DataWidth

Burst Size

Lys
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NVIC Panel

- Manage all interruptions

Priority Group |0 bits for pre-emption priority 4 bits for subpriority v [ Sortby Premption Priority and Sub Prority

Search | l @ Show only enabled interrupts

Interrupt Table Enabled Preemption Priority Sub Priority

Non Maskable Interrupt
e - - - Memory management fault

« Search for a specific interrupt in the list | s fut, mamory aceess faui
Undefined instruction or illegal state
Debug Monitor

System tick timer
Flash global interrupt
ADC1, ADC2 and ADC3 global interrupts
CAN1 TX interrupts
CAN1RX0 interrupts
CAN1RX1interrupt
CAN1 SCE interrupt
TIM2 global interrupt
USART 1 global interrupt
UART4 global interrupt
CAN2 TX interrupts
CAN2 RX0 interrupts
CAN2 RX1interrupt
CAN2 SCE interrupt
DCMI global interrupt

* Manage priorities and sort by priorities

OOOEOEEEEEEEEEOEEEEEEE
OO0l 0l00|0|0/0l0/l00l00OolOlOol oo o
[ee ' e e e e e e e e e e e e e e e e e )

| ] Enabled Preemption Priority :] Sub Priority E

| Aeoly || ok

——)
JOT—
SR

Lys
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DMA Panel

- Manage All DMA requests including Memory to Memory

- Set Direction and priority

DMA Request Stream

» Set specific parameters EMTO DMA2 Stream 0 emory To Memo

DCMI DMA2 Stream 1 Peripheral To Memory

DMA Request Settings
Src Memory

Mode Normal Increment Address

Use Fifo Threshold Data Width Half Word Half word

Burst Size 8 Increm... 8 Increm...

Lys ey | Ok || Cancel |

life.augmented




» Most of the GPIO parameters are set
by default to the correct value

* You may want to change the maximum
output speed

 You can select multiple pin at a time
to set the same parameter

Lys
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% Pin Configuration

| ADC3 | cAN1 | can2| DCMI | ETH | FMC | uART4 | UsART1|

GPIO Panel

Search Signals
| Search (Crtl+F) |

Show only Modified Pins

DCMI_PIXCK

GPIO mode

GPIO_MODE_AF PP
GPIO_MODE_AF_PP

GPIO Pull-up/Pull-d...

No pull-up and no pu...
No pull-up and no pu...

Maximum output sp... Modified

B

GPIO_MODE_AF_PP

No pull-up and no pu...

GPIO_MODE_AF_PP

No pull-up and no pu...

GPIO_MODE_AF_PP

No pull-up and no pu...

GPIO_MODE_AF_PP

No pull-up and no pu...

GPIO_MODE_AF_PP

No pull-up and no pu...

GPIO_MODE_AF_PP

No pull-up and no pu...

GPIO_MODE_AF_PP

No pull-up and no pu...

OEEEEEEE

PA6 Configuration :

GPIO mode

GPIO Pull-up/Pull-down

Maximum output speed

|GPIO_MODE_AF_PP

[No pull-up and no pull-down

{Low

[] Group By IP




STM32CubeMX: Power consumption calculator

Power step definitions

Battery selection

Creation of consumption graph

Display of
+ Average consumption
* Average DMIPS
» Battery lifetime

Lys
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File Tools Windows Help

RuRU @i w

Finout | Configuration| Pawer Consumption Calculator|

Microcontroller Selection

Family:
SubFamily:
MCU:
Datasheet:
Part Number:

Parameter Selection
Ambient Temperature ...
Vidd Power Supply (V):

Battery Selection

Battery:

Capadity:

Self Discharge:
Nominal Voltage:
Max Cont Current:
Max Pulse Current:

Information notes

Help

STM32L1
STM32L100
STM32L100R(8-B)Tx
024295_Revl

5TM32L100R8 h

ot | [sm ] Lo

Sequence Table

Step Mode Range Memory  ClockC... SrcFreq  CPU/Bus.. Peripher.. Add. Cu.. Step Cu... Duration DMIPS
NoRange |FLASH MSI 131... [131.0 kHz |131.0 kHz |NULL 0 mA 48.0 pA 0.16375
Rangez-... HSEBYP_... [16.0 MHz  |16.0 MHz \ 16.8

19000.0 mAh
0.08 %/month
36V

230.0 mA
500.0 mA

LOWPOW... NoRange MSI_131... [131.0 kHz |131.0 kHz . 0.16375

.=

Sequence Chart

—

(TR

I

3:LOWPOWER_RUN

—

1 ‘LOWFT\IE R_RUN

0.00 025 050 0.5 100 125 150 175 200 225 250 275 300 325 350 375 4.00 425 450 475 500 525
Time (ms)

Consumption (ma

(=1

— Sequence — Average Current |

Restlts

Total Sequence Time 5.0 ms
Battery Life Estimation 11 months, 2 days & 14 hours

Average Consumption  2.359 mA

Average DMIPS 10.15 DMIPS




STM32CubeMX: Code generation

E main.c |
. . . . . . 22 |_ el R R R R R R R R R Ll R Rl Rl Rl Rl Ll Rl Rl Ll Y
» Generation of all the C initialization code 23
z4 JS* Imncludegs ————————————————— e ———
25 finclude "stm3Zf4xx hal h" H
. - - - . Ze finclude "cmsis os.h"
- Automatic integration with partners toolchains B o ciipn-
28 finclude "usk dewvice.h"™
23
1 1 1 30 f* Defi t t i
« User code can be added in dedicated sections | i
and will be kept upon regeneration -
34 S+ USER CODE BEGIN O */
- - - - L] 35
* Required library code is automatically copied 36/ USER CODE END 0 */
. . 7 f* Priwate function prototypes --------——-—-—--—--—-~——-"—"—"—-"—"——-———— |.
or referenced in the project (updater) 25 static void SystemClock Config(void) s
359 static void StartThread{woid const * argument) ;
40 static void ME GPIO Init{wvoid):
41 static wvoid M A2DC]1 TInit{wvoid):
Z static void ME NVIC Init{wvoid):
43
44 int main (wvoid)
a5 =1
dg fS* USER CQQDE BEGIN 1 */
47
43 JS* USER COQDE END 1 */
49 f* Mo Configursation---------------———————————————————————
50 f* Beset of a2ll peripherals, Initializes the Flash interfa
51 HAL Init();
52 f* Configure the system clock */ -
life.augmented Ln:1 Col:1 Sel:0 Dos\Windows AMSI IMS




STM32CubeMX: Updater

* Help->Updater settings
» Choose location of STM32CubeFx firmware libraries repository
* Choose manual or automatic check

« Set Connection proxy
* Inside ST use appgw.sgp.st.com port 8080 with your windows login name and password

 Help->Install new libraries : Manage the content of the library repository
 Click on the check button to see what is available

» Select the library you want to install and click install now
» The libraries will be automatically downloaded and unzipped

~#— - Can be happen, that STM32CubeMX window in ST MC Workbench get you errors during
generation(but generated code is proper). You change in Updater Settings in Check and
Update Settings to Manual Check and Data Auto-Refresh to No Auto-Refresh at application
start

Lys
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STM32CubeMX:

* Project -> Settings

Lys
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Set project name and location

A full folder will be created named with
project name.

Inside this folder you'll find the saved
configuration and all the generated code

Select toolchain
(Kell, IAR, Atollic, SW4STM32)

You can choose to use the latest
version of the firmware library or
a specific one(older)

Project settings

Project Location

lC:\Users\fauvarqd\DoaJments\ACube

Browse

Project Folder

|C:\Users\fauvarqd\DoaJments\ACube

Toolchain / IDE

EWARM 6.70

Mcu and Firmware Package
Mcu Reference

STM32F4372IYx

Firmware Package Name and Version

STM32Cube FW_F4V1.1.0

- Use latest available version




STM32CubeMX: Code Generator settings

% Project Settings

- Code generator options [Praject | Code Gencrator]
* Either copy the full library or only the necessary files STM32Cube Firmware Library Package
or just reference the files from the common repository @ Copy all used libraries into the project folder

() Copy only the necessary library files

» Generate all peripherals initialization in
stm32fYxx_hal_msp.c file or one file per peripheral

|
e

1 Add necessary library files as reference in the toolchain project configuration file

» Keep user code or overwrite it (code between Generated files
Usel‘ COde Comment SeCtionS) [] Generate peripheral initialization as a pair of \.c/.h' files per IF
 Delete or keep files that are not useful anymore [ Badap previously generated fies when re-generating

. . . Keep User Code when re-generating
» Set free pins as analog, this settings helps keep

low consumption (if SWD/JTAG is not selected
in pinout, this option will disable it)

Delete previously generated files when not re-generated

HAL Settings
* Enable full assert in project, this help discover [7] et all free pins as analog (to optimize the power consumption)
incorrect HAL function parameter used in user code [7] Enable Full Assert

Lys T—
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Keep User Code when re-generating

* Generated code contains USER CODE areas

* This areas are reserved in new code generation, if this option is selected

/* USER CODE BEGIN PFP */

/* USER CODE END PFP */
/* USER CODE BEGIN © */‘
/* USER CODE END @ */
int main(void)
{

/* USER CODE BEGIN 1 *

Here can user put his code, code will be
preserved during project generation

/* USER CODE END 1 */
/* MCU Configuration-------ff ---------mmm */
/* Reset of all peripheral
HAL_Init();

/* Configure the system
SystemClock_Config();
/* Initialize all confj
/* USER CODE BEGIN 2 %

ed peripherals */ Generated files

|| Generate peripheral initialization as a pair of ".c/.h' files per IP
/* USER CODE END 2 */

;: ;’515'? ?SDElBEGI'l'/-” / || Backup previously generated files when re-generating
ntinite 1oOo0p
‘ghlle (1) Keep User Code when re-generating
m } Delete previously generated files when not re-generated

/* USER CODE END 3 */
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Keep User Code when re-generating

- Generated code contains USER CODE areas
* This areas are reserved in new code generation, if this option is selected

* Areas present in files generated by CubeMX
* Main.c
« Stm32f4xx_it.c
« Stm32f4xx_hal_msp.c

 Areas cover important areas used for:

* Includes

' /* USER CODE BEGIN PFP */
e Variables

* Function prototypes /* USER CODE END PFP >|</

* Functions /* USER CODE BEGIN © */

* USER CODE END © *
'S 72 / /
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STM32Cube HAL package |‘
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STM32Cube™ V1 Introduction

« STM32Cube™ Version 1;

A configuration tool, STM32CubeMX generating initialization code from user choices
» A full embedded software offer, delivered per series (like STM32CubeF3) with:

* An STM32 Abstraction Layer embedded software: STM32Cube HAL ST M 3 2 C u b e M X

» A consistent set of Middlewares: Motor Control,RTOS, USB, TCP/IP, Graphics, ...
« Available at st.com as free solution / / /

[/

&
&

&
- (v v
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http://www.st.com/stm32cube
http://www.st.com/stm32f4

STM32Cube FW Package Organization

Can be found in
CubeMX repository

Cube XX
HAL package

Getting started with

or pictures for graphic
‘7 CubeF3 document

examples, ...

] [Supporting files like fonts,

life.augmented


http://www.st.com/stm32f4

STM32Cube FW Package Drivers

Cube F4 HAL
package

W m — W W

Drivers

STM32Fxxx_HAL _Driver

COMPLIANT

ARM® Cortex™ Microcontroller
Software Interface Standard

Board Support Package
contains function which
use HAL drivers to
communicate with other
components present n
EVAL/Discovery boards

\_ -/

Register definitions for
Core, startup files,
ARM cortex libraries

HAL Drivers for each
periphery in STM32



http://www.st.com/stm32f4

Advanced set of
libraries

[Developed/Owned by ST [ Third Party libraries ]
__ Oyzm— /oy TR

o=| =0

STemWin

[£RTOS]
FreeRTOS



http://www.st.com/stm32f4

STM32Cube FW Package Projects

Cube F4 HAL
package

W m — W W

[ Complete projects for

STM32 boards STM32Nucleo,

Discovery Kkits, Eval
Boards

LT >\ _
X, Demonstration

project combine

Advanced examples Ultiol
which use Middlewares J ultipie

Simple examples for
STM32 Peripheries
(GPIO, USART, ...)

Empty project only with
startup file prepared for
modification

(USB virtual com port) Middlewares

\. together y,



http://www.st.com/stm32f4
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STM32Cube FW Packaae Organization

Contains
STM32F4xx
CMSIS files that
defines
Peripheral's
registers
declarations, bits
definition and the
address mapping

R

=

STemWin
professional stack
coming from
SEGGER and
available in binary
form

USE Host Library
supporting bath
OTG FS and HS
cores and offering
the following

CDC, Audio, and
MTP

classes: HID, MSC,

Set of examples

organized by board and

provided with

preconfigured projects.

WIN32 directory
contains Windows-
based simulation
project for STemWin.

w

STM32Cube_FW_F4_VX¥Y.Z

_himresc
Dacumentafion
Dinvers

i3

t-

-

H- ) STM324xG_EVAL

#- | STM32F4-Discovery BSP drivers for the
& ). STM32F401-Discovery supported boards
B | STM32F4Z9-Discoverny

il | STMIZF4ocNucleo

. cmsis

| STMI2F4o HAL Driver 1_._.___‘__‘______5TM32F4>0< HAL
Middlewares drivers for all

b ST modules

#- L. STemWin

- ). STM3Z_Audio

#- ). STM32_USB_Device_Libra -

dl- ). STM32_USB_Host_Library USB Device
|, Third_Party Library supporting
- ) Faffs both OTG FS and
- ). FreeRTOS HS cores and
#- ). LibJPEG offering the

G-l L following classes:
&l PolarSSL HID, MSC, CDC,
Frojects Audio, and DFU

| STM324:81_EVAL

| STM324xG_EVAL

| STM32F4-Discovery

| STM3ZF401-Discovery

| STM32F401RE-Nucleo

| STM32F411RE-Nucleo

| STM3ZF4231-Discovery Miscellansous

. Wi ilities

Uilisies 4,_,———'/—’_————“ util

| cPu

| Fonts

). Log

| Madia

| PC_Software

package xml

| Release_Moles.himl




., _htmresc
Examples repository
ki Drivers |_:_| Y ﬁ,.[]-[:
i, fsa o i e baced w1} ADC_AnalogWatchdog
- |y STM32L432KC-Nucleo O>l(\lal_n;poensH Aal._ 3’:&3?;6 L ADC_ContinuousConversion_TriggerSW
[ [y STM32L476G-Discovery (as of today) ,[ ADC_ContinuousConversion_TriggerSW_Init ]
G- |, STM32LAT6G_EVAL o - . -
D |, STM32LA76RG Nuckeo K ADC_Dnrrt|nuuu5Cnmr§rsmn_TnggerSW_anF‘nwer
- | Applications e3P & ADC_GroupsRegularinjected
. Demonstrations G- L ADC_MuttiChannel SingleConversion
e - |y ADC_Muttimode Duallnterieaved
~ I';I‘ILEKE:S_ \ k ADC_Owersampling
L COMP NEW Examples that are (- 1 ADC_SingleConversion_TriggerSW
- [ CORTEX based ONLY on LL drivers | ADC_SingleConversion_TriggerSW_DMA
Tl EE G- |y ADC_SingleConversion_TriggerSW_IT
. DMA G- |y ADC_SingleConversion_Trigger Timer_DMA
- EXTI [+ | ADC_Temperature Sensor
- | GPIO =l oy COMP
- g 12C =
| DG . [@- )| COMP_CompareWithintemalReference IT
-l LPTIM ,{ COMP_CompareWithirtemal Reference_|T_Init ]
| LPUART i |, CORTEX
i1 |, OPAMP :
| PWR . CRC
: . ;‘ﬁg NEW Examples that are B DM:DAC G Co sl TroaeiSUY
B RTC based on HAL and LL drivers Eh _eneratelonstant signal_Ingger
& | SPI (Mixed) e3P ¥ DAC_GenersteConstant Signal_TriggerSW_LP
- o SWPMI - |, _DAC GenerateWaveform TriggerHW
g- 4 TIM ,[ DAC_GenerateWaveform_TriggerHW _Init ]
g user
|, WWDG - [y _DMA CopyFromFlash ToMemory
--E) Release_Notes himl &~ | | DMA_CopyFromFash ToMemory_Init ]
- || Examples_MIX | 2 | EXTT
ol cre it~ )_EXTI_ToggleLedOnIT
i~ |, DMA ,l EXT|_ToggleLedOn|T_lnit l
L
| OPAMP \
: . ;;’TH Each IP which offer Initialization
:: ™ functions, provide ONE example to
‘ - ). UART demonstrate his usage
y 7 4 @ Release_Notes himi (USE_FULL_LL_DRIVER activated)
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Examples files

Mixed example
|\ ADC B )4 ADC
= . COMP =~} ADC_SingleConversion_TriggerSW_IT
= |, COMP_CompareWithIntemalReference _IT - f, EWARM
-}, EWARM B+ Inc
B I S S B | mainh
..... | mainh - stm3Adec_hal_confh
----- || stm32_asserth -] stm3ddec_ith
..... | stm3Adec_ith - . MDK-ARM
- |, MDK-ARM B Src
e N || main.c
..... | mainc - stm3Adec_hal_msp.c
..... | stm3240 ite | stm3Ade_it.c
..... || system_stm32doc o - system_stm32docc
- || SWASTM32 - ) SW4STM3Z
Files

This file should include the example program It should include only the
main.h file

Header of the main program file: it should include the associated low
layer drivers header files and example defines and data structures
when needed.

CMSIS Cortex-Mx Device Peripheral Access Layer System Source
File.

This file contains main Interrupt Service Routines.

main.c

main.h

system_stm32yyxx.c

stm32yyxx_it.c

stm32_assert.h This file contains the assert_param macro implementation, at least

needed by stm32yyxx_utils.c which provides utility services.

stm32yyxx_it.h This file contains the headers of the interrupt handlers.

Lys
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STM32Cube vs. StdLib

- Existing Standard Peripheral Libraries (StdLib) will be supported, but
not recommended for new designs

- StdLib will be updated to support new FO/F3/F4 derivatives
* No StdLib for new Series, such as LO/L4/F7

 Migrating an application from StdLib to STM32Cube:

» The 2 solutions are completely different (different architecture, APls set...) and thus
there is no direct migration path, i.e. no “find and replace” possibility.

» Customers needs to rewrite their applications developed on StdLib to work with
STM32Cube.

« Combined with the fully portable HAL, user will do the migration to STM32Cube
only once then can easily migrate to any other MCU with more performance,
memory, and peripherals without rewriting the application. As a result,
developers can leverage the same application and toolchain across an entire
product line and a variety of MCUs.

Lys

life.augmented



STM32Cube Hardware Abstraction Layer
(HAL)
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HAL general concepts
The HAL in STM32Cube FW package

\

Evaluation boards Discovery boards Nucleo boards
Board Demonstrations )
Middleware level Applications ( \

4 N

Networking
LwIP TCP/IP
& Polar SSL

Utilities

USB Graphics File system RTOS

Host & Device STemWin FATES FreeRTOS

\Middleware J
HAL
Drivers
STM32F401 STM32F405/7 STM32F429 STM32F439
F4 Family

Lys
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User Code {

HAL Drivers

HAL general concepts
HAL based project organization

Source files i Include files




HAL general concepts
HAL configuration file

- The HAL config file stm32f4xx_hal _conf.h allows to select the modules to include:

[* HHHEHHEHHEHEEHHHHEHEEEE Module Selection HHHHHHHHHHHHHHHHHHHHHHHHHHAHI */
/**

* @brief This is the list of modules to be used in the HAL driver

*/
#define HAL _MODULE_ENABLED
//#define HAL_ADC_MODULE_ENABLED
//#define HAL_CAN_MODULE_ENABLED

//#define HAL_CRC_MODULE_ENABLED )
//#define HAL_CRYP_MODULE_ENABLED . . . .
//#define HAL_DAC_MODULE_ENABLED , Commented modules will be not included into project

//#define HAL_DCMI_MODULE_ENABLED :
//#define HAL_DMA2D_MODULE_ENABLED th|S may cause errors

//#define HAL_ETH_MODULE_ENABLED )
//#define HAL_NAND_MODULE_ENABLED
//#define HAL_NOR_MODULE_ENABLED

* It defines also some system and HAL parameters including
» HSE clock/HSI clock values
* Instruction/data cache and prefetch queue setting
» VDD voltage value

Lys
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HAL general concepts
Callbacks

» Cube HAL library use the callbacks
» To inform application about interrupts

« About periphery initialization/deinitialization _ _ _
SPI callback are in stm32fxxx_hal_spi.c or in

- The callback functions are defined as _ weak | StM32Xxx_hal_spi_ex.c

* You can find them in stm32f4xx_hal_xxx.c

/**
* @brief Tx Transfer completed callbacks
* @param hspi: pointer to a SPI HandleTypeDef structure that contains

* the configuration information for SPI module.
* @retval None
*/

__weak void HAL_SPI_TxCpltCallback(SPI_HandleTypeDef *hspi)

{
/* NOTE : This function Should not be modified, when the callback is needed,

the HAL_SPI_TxCpltCallback could be implemented in the user file
*/

}
Lys
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HAL general concepts
Init functions

« HAL_XXX_Init() functions
- Inside init function are written data from input parameters/structure into registers

- Before the register write is processed HAL_XXX_ Msplnit callback is called

HAL_xxx_Init() start

MSP callback defined as __ weak

HAL_xxx_Msplnit()

CubeMX generate the MSP callback

Initialize periphery automatically in
stm32f4xx_hal_msp.c

HAL _Init() end

Lys
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HAL general concepts
HAL API returns parameters

- HAL API can return a value of enumerated type HAL StatusTypeDef:
« HAK_OK : API executed with success
« HAL_ERROR : API call parameters error or operation execution error

« HAL_BUSY : APl was not executed because peripheral is busy with other operation
« HAL _TIMEOUT : API timeout error

HAL_OK HAL_BUSY HAL_ERROR HAL_TIMEOUT

Lys
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Context

* February 2014: 1st Release of STM32CubeV1 solution, based on F4 Series

- After this release, we received some concerns about the HAL, mainly:

» Big code called at peripheral initialization
* Need to go-through full peripheral initialization even if slight modification is needed at run-time, making it inefficient

» User have limited access to the peripheral resources and control
* Missing level equivalent to SPL
= New Low Layer (LL) APIs will be the answer

« STM32Cube HAL & LL are complementary and covers a wide range of applications requirements:

« HAL offers high level and functionalities oriented APIs, with high portability level and hide product/IPs complexity
to end user

» LL offers low level APIs at registers level, w/ better optimization but less portability and require deep knowledge of
the product/IPs specification

Lys
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STM32Cube FW package block view

Evaluation boards Discovery boards Nucleo boards

Board Demonstrations

_
Middleware level examples / \
\
Networking : !
LwIP TCP/IP & USB _ Graphics File system RTOS Utilities
Host & Device STemWin FATFS FreeRTOS
Middleware

HAL level examples Low Layer Examples HAL + LL Examples

Hardware Abstraction Layer API Boards Support Packages
Drivers Low Layer Drivers

STM32L4 STM32F0 STM32F1 STM32F2 STM32F3 STM32F4
"l STM32 Series STM32L0 STM32L1
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Low Layer Drlvers SCOpE mmm

« Common services

(portability)
* High level state machine

based processes

HAL Drivers

, * |nit services
Init
functions

Standard peripheral

library Hardware basic services

Atomic register access
Compliancy with the
HAL drivers

Low footprint

Unitary functions

STM32 snippets

]
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LL Files

LL drivers are located in the Src/Inc HAL Driver folders

SRS TM32Y Mo HAL_Driver

=12 Inc
&[] Legacy
----- = strn32_assert_template.h
..... =] stm32yr_hal.h
----- =] strn32ymx_hal_conf_template.h
----- =] strn32ymx_hal_def.h
.| T| stm32ynx_hal h
= gt:ﬂ::i_h:I_EEE ok LL unitary functions
| stm32ynx_|l_bus.h )

------ | stm32ynx_ll_systermn.h
- strn32yroc |1 utils.h J LL utilities services
=21 Sre

---- = stm32ynx_hal_ppp.c LL Init functions

----- =| stm32ynx_|l_utils.c

..... =| stm3dyvmoc hal.c
----- = strn32ymo |l _ppp.c
m I : ¥ PPR
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LL Typical Usage

» The low layer services have to be called following the programming model of the reference
manual document by calling the elementary low layer drivers services

 Ex : Use GPIO To toggle continuously a LED

Lys
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(ST I -]

[ % T

I v B ]

=H

int main(void)

# @brief Main program
# @Eparam HNone
# @retval chd

/* Configure the system clock to 80 MHz */
SyztenClock Config():

/% -2- Configure IO in o

| configure cPIO(: |
f* Toggle I0 in an infinite loop */
while (1)
=
LL GPIC TogglePin(LED2 GPIO PORT, LED2 PIN):
/#* Insert delay 250 ms #/
LL mbelay(250);
-
-1

3wl

[FE I R ]

onoLn

= |

[ T Ve T W T T W Y W O W e R W W IO W Y -
[y

o

=[

STATIC INLINE void Configure GPIO(void)

/* Enable the LEDZ Clock */

LL AHB2 GRP1 EnableClock(LL AHB2 GRP1 PERIFH GPIORA):

/# Configure IO in output push-pull mode to drive external LEDZ */

LL GPIO SetPinMode (LEDZ GFIO PORT, LEDZ PFIN, LL GFIO MODE QUTPUT)

LL GPIO SetPinCutputType(LEDZ GPIC PORT, LEDZ PIN, LL GPIO OUTPUT_ PUSHFULL) ;
LL GPIO GetPinSpeed(LED2 GFIC PORT, LED2 PIN, LL GFIC SPEED LOW):

LL GPIO SetPinPull (LEDZ GPFIO PORT, LED2 PIN, LL GPFIO PULL NO):



Thank you!
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