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* Now it is time for some activities with STM32CubeMX again ©

» Our current goal Is to port provided ready project done for
« NUCLEO-LO53R8 board (STM32L053R8T6 microcontroller)

to
* NUCLEO-L476RG board (STM32L476RGT6 microcontroller)



& Our goals for this session:

JOriginal concept description (for STM32L053R8T6 MCU)

IProject migration in STM32CubeMX step-by-step:
dimport STM32CubeMX project
dRun migration to new platform (STM32L476RGT6 MCU)

dTune project in STM32CubeMX:

O Update clocks
O Re-configure peripherals
1 Generate project for new MCU

dTune project in SW4STM32:

O Import modified project to the same workspace
O Apply necessary modifications to generated sources
O Compile and run project on the new platform
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STM32 LO STM32 L4

Project migration in STM32CubeMX
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(WL Concept of the system

original project for NUCLEO-L053 I

Concept description

Hardware

« DACI1 Channell and ADC1 Channell were
selected as PA4 and PAL1 are neighboring pins on
the connector; no rework, just need a jumper.

Software

 Timer2 is configured to work with 5Hz (200msec

period) and to trigger:
« DAC (on TRGO Update event)
« ADC (on Channel4 Output Compare event)

« DACI1 Channell is configured to generate on PA4
signal based on the data sent by DMA from internal
dacbuf[] buffer (sine wave in this example).

« ADCI1 Channell is configured to measure signal on
PA1l. Measured data are copied by DMA to internal
adcbuf[] buffer.
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Hardware overview
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Concept of the system
triggering of ADC and DAC by TIM2
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CC4 —trigger for ADC

This is why we should trigger ADC on both edges with the
configuration for selected timer output compare set to toggle on match
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Concept of the system
migration to NUCLEO-L476RG
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Hardware overview
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&'& Project migration from LO to L4 platform __

When creating new project in . b

MCU Selector | Board Selector|

STM32CubeMX, after selection of the MCU MCU Fiters

Series : _ Lines: . Package 2

It IS possible to import project settings from sTMz2L4 v [sTMI2G v | Larres x| More Fifters - J
other project that could be based on rerprers Selacien Mcls st 4 Rome
. Peripherals Nb Max MCU Lines Package Flash Ram Eeprom 0
d|fferent MCU ADC 12-bit 0 + | |STM32L476RCTx  |STM32L4x6 |LQFPG4 256 128 |o 51 | »
| [sTM321476RETx  [STM32L4x6 |LQFPE4 512 128 0 51
CAN 0 STM32L476RGTx  STM32L4x6 LQFP64 1024 128 0 51
TaSk: Sgg“iz_bit g STM32L486RGTx  |STM32L4x6 |LQFP64 1024 128 0 51

DFSDM

Import the LO_ DAC_ADC project
(generated for STM32L053R8T6 based
Nucleo-LO53R8 board) into a new
STM32CubeMX project for
STM32L476RGT6 MCU and run it on
Nucleo-L476RG board.

New project can be named L4 DAC_ADC

1

2C

IRTIM
LFTIM
LPUART
OPAMP
QUADSPI
RTC

SAI

SDMMC

SPI
SYPRMT
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€16 Importing the project within STM32CubeMX

automatic import

* Run STM32CubeMX and start New Project ® Import Project
Imported Project
- Complete MCU selection, then select File=>Import Project Gi\ Wosk\. Seminaf 0 BAG ADGIoe
. . . Import MX Settings
+ Select reference STM32CubeMX project file to be imported [~ tmport PCC Settings
(LO_DAC_ADC.ioc in our example) "] 1mport Project Settings
. . Import Pinout/Clock Configuration/Configuration Settings
« Select Automatic Import and then click Try Import button @ Automatic Import
to analyze possible issues and incompatibilities ©) Manual Import
Import Pinning Status
« If Automatic Import fails, this is possible to adjust import | Import Peripherals Configuration
process flow selecting Manual Import option (see next slide Peripheral List
for reference) — we will not follow this step during workshop From ST... To STM32L476RGTx i
* Click OK il show view Pinout v
Import Status
Import Analysis: C:\_Work\_ Seminar\LO DAC ADC ~
The Mcu (STM32L053R8Tx) found in the Project
] 1] ] »
"’ 0K Cancel
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€)1&y Importing the project within STM32CubeMX

manual import

- Complete MCU selection then select File=>Import Project , s il :
Cr\ Work\_Seminano_DAC_ADC.loc
+ Select reference STM32CubeMX project file to be imported impor o Setnge
(LO_DAC_ADC.ioc in our example) [ import Project Settings
- In order to adapt import settings select Manual Import [ g
* In Manual Import mode it is possible to: x;hg'f‘g
- Select peripherals which would be imported into new project : E'E’Em o %E:?i;}g =
» Change destination peripheral after import (like different timer or ADC) if possible E‘Ez %?E%m“m _
« Enable/disable import of peripherals configuration : wic T :
+ Enable/disable import of pinning status mm o v it .
- When completed click Try Import button to verify new configuration. rI mopese madyiies O verk_seminario bac Al i
+ Click OK if import is possible, otherwise try to review setup again )
. | ;




(WIS Importing the project within STM32CubeMX
 After completion of import process

* An information window will be displayed

« Import Status window will show all issues found (like in an example below)

Import Status
Import Analysis: C:\ Works LO DAC ADCMLO DAC ADC.ioc project

The Mcu (STHM3Z2L0O53R8Tx) found in the Project being imported i=s not the same as the Mcu (STM3Z2L4T7T6RGTx) currently edited

Import Try :
Importing Pinout
Importing IP configurations
disome parameters can't be imported for DML
DMA request DAC CH1 mapped on DMAl Channel? is remapped on DMAl Channel3
domn request ADC mapped on DMAI Channell is imported to ADCI mapped on DMAlL Channell

o

&some parameters can't be imported for NVIC
J:".Ir.te::‘-;pt SVC_IRUn is replaced by interrupt 3VCall IERQn
disome parameters can't be imported from ADC to ADC1
dcan't import parameter:Scan Converzion Mode = ADC SCAN DIRECTION FOEWARD, it isn't a possible value in STM32L47T6RGIx, it's et to default wvalue.
dcan't import parameter:Low Frequency Mode, it doesn't exist in 3TM32L476RGTx
dican't import parameter:Auto Off, it doesn't exist in 5TM32L476RGTx

dican't import parameter:Sampling Time = ADC SAMPLETIME TCYCLES 5, it isn't a possible value in STM32L476RGIx, it's set to default wvalue.
C C_EXTERWMALTRIGCONY T2 CC4, it isn't a possible wvalue in 3THM32L476RGTx, it's set to default wvalue.

dican't import parameter:External Trigger Conversion Source = AD
dican't import parameter:Enable Analog WatchDog Mode, it doesn't exist in STM3I2L47E6RGTx

Importing project completed

- %' Import Project

‘ @ Project is successfully imported.
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(WIS Importing the project within STM32CubeMX

warnings overview
d

dizsome parameters can't be imported for DMA

] ]

dinMr request DAC CHL mapped on DMAlL Channeld i1z remapped on DMAL Channel3l
dinMz request

- e = - -~

ADC mapped on DMA]l Channell i=z imported to ADC]L mapped on DMA]l Channell

Proper DMA channels will be assigned automatically — no action on programmer side

& some parameters can't be imported for NVIC

.ﬂ::te:::pt SVC IROn i=s replaced by interrupt SVCall IRCOn

There is no SVC usage in our application (it is mainly used in RTOS based systems)
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(WIS Importing the project within STM32CubeMX

warnings overview

We are not using below modes in our application ]

B mrrm o wmsmatarg mmm e he imnorted from RO o AT
. . - - — — —— — —_—— p— — — — ¥ m— - — Pamp— m—
A1+ SmEArt mErametars Sean Cangeradan Made = CrTTON FORWARD i+ < an '+ - - e 4 AT E
Can't import parameter:Scan Conversio ode Al SCAN DIRECTI FOEWARD, it i=sn't a possible wvalue in 5TM32L RGTx,
. - _— f— - m— - — - m—
N PRI - N —— e t doesn't exist in L4 TERGT =
Can't import parameter:Low Freguenc nde, it does exizt in S5TM3ZL T
B 1+ st s e e = - F t doean't exis=t - T 21LA47TERGT =
o e i bl et e et e AL N o B - R ——II —— el o B i e —— ol R e ot e ol e e e
B — - - B — R — ' . — J— —
—_ A iy Y o T —— P — FLE F; 7 54+ 5 a4+ [RRgp— = = - A = 41 oot
Can't import parameter:Sampling Time ADC SAMPLETIME 7CYCLES 5, it isn't a possible wvalue in STM3Z2L476RGTx, it'=s set
B — — — S e — S . -
g s N e —— P - [ — W T N e - T . Ty e e - - -
Can't import parameter:External Trigger Conversion Source ADC EXTERNALTRIGCONY T2 CC4, it isn't a possible walue in
_ _ e
B — N — o - — — S —
'+ AmTE e A ramet o s o P — e Mocde r drean't ewdat An AT ED
Can't import parameter:Enable Analog WatchDog Mode, it doesn't exist in STM32L476RGT=x=

We are not using analog watchdogs in our application ]

We should focus on 2 warnings only:

- Sampling time -> we should select different value as a default one 2.5 ADC clk is too small for
40MHz ADC clock

- External Trigger Conversion Source -> as in STM32L4 there is no trigger of ADC on TIM2_CC2
signal. -> What we should select ?

Both parameters can be checked and tuned within configuration tab, under ADC1 button
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&6

STM32L476 i1s more complex MCU, therefore it might be
necessary to adjust the settings for new platform, i.e.

* Pinout
» Clock configuration
* Peripherals configuration
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Hardware overview
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TIM2
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dacbuf DMA1 >h
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o DMA2 ADC1 e
adcou Channel 1 CH1
32 A
' Tim2 trigger
(OC4)
TIM2

Concept of the system
after migration to NUCLEO-L476RG

MSI 5Hz
8MHz
TIM2
Tim2 trigger .
" Buffersin (TRGO, J“mp‘:’.r
FLASH, SRAM v Update) connection
PA4
{ dacbuf ] DAC1 >H
32 CH1
PA1
adcbuf )
32
Tim2 trigger PCO
L ) (OC4)
TIM2 @

\ STM32L476RGT6

Hardware overview
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After project migration there might be
necessity to re-route some pins.

During migration selected ADC channels
were left unchanged. But

« ADC Channell in both MCUs is
assigned to different pins (PA1 and
PCO respectively).

In case of our application we have to keep
ADC-DAC connection to the same pins
(PA1-PA4) to avoid HW changes. Thus

 We have to select different ADC
channel to meet the condition of PA1-
PA4 connection.

Lys

life.augmented

Project tuning after migration
pinout - task

@ S5TM32CubeMX Untitled*: STM32L476RGTxX

File Project Pinout Window Help

=a_ X

|§|u B B & O [ keep current Signals Placement @ = O — @ 4 Fmd‘

RS

Qe Show user Label

7 P

Pinout | Clock Cunﬂgurationl Cunﬂgurationl Power Ct

Calcul

iConfiguration
=-MiddleWares
[+- % FATFS
[+- % FREERTOS
-

]
g

ripherals
-4y ADC1
F- 14 ADC2
H- % ADC3
[#- % CANL
[#- % COMP1
[H- % coMP2
[H-#® CRC
H-'® DAC1
(-1 DFSDM1
[H-® 1201
[H-# 122
[H-€3 123
e

G- ¢ TWDG
G- LCD

[ % LPTIM1
[ % LPTIM2
[ # LPUARTL
[H- % OPAMPL
- % OPAMP2
[- % QUADSPI
- % RCC

[H- % RNG

[#- % RTC

- % SATL

- % SAT2

[#- % SDMMC1
[+- % SPI1

[+- % SPI2

[+- % SPI3

[H- ® SWPMIL
-8 SVS

s

i

ADC1_IN1 (el

S SYS_ITCK-SWCLK

"A13 SYS_ITMS-SWDIO

[ MCUs Selection| Output |

default valu




(WL WS Project tuning after migration

pinout - solution

% STM32CubeMX L4_DAC_ADC.ioc* STM32L476RGTx S—  —— . _— S———
File Project Pinout Window Help

¢ TO keep PAl-PA4 ConneCtion in placel it iS B B EE @& O []Keep Current Signals Placement @ & O] = @ < F|nd| V‘-" 4, =, [¥]show user Label @ (7 >
necessary to change ADC channel to ADC1 | o contouoton] onprson] e corston o

|configuration -

Channel6 T i ’
é--iﬁZherals gl
- The procedure should be the following: Msa - AR ERBPERREERE :
1. Add ADC1 Channel6 in single ended o - =
mode i: g‘::ﬁz::gle—ended : ] :Zi: "A13 SYS_JTMS-SWDIO
. --IN8 | Disable - PHO/ .
2. Disable ADC1 Channell e z P
Warning: removing the last ADC s e -
. - [] M16 Single-ended HEY
channel means removing ADC Do || =
from the application and set its ;::5:::?:5?::1:‘
. - [+ 1% ADC2
configuration to default values. e SAR: BEERRARRRRRE
&g o
[E- & DAC1 ‘5
[£- = DFSDML 5
"I ¢ o zo :
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Concept of the system

after migration to NUCLEO-L476RG — ADC input fixed
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Lys

life.augmented

MSI
8MHz

5Hz
TIM2

2

ADC1
adcbuf CH6
32

Tim2 trigger
\_ (OC4)
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(WL WS Project tuning after migration

clock configuration - task

@ 5TM32CubeMX Untitled*: STM32L476RGTx

¢ Aﬂer prOJeCt m|grat|0n It IS necessary tO File Project Clock Configuration Window Help
HoREB 45 aqaa2:00; 39

adapt clock scheme of new MCU. [inau] Gock conieston | conpratn] Foner ormamptor ot

RTC/LCD Source Mux i

HSE HSE_RTC
Lt & To |

. . . ) TD RTC (KHz) i Hel
* Itis possible to insert all values manually or |-~ [y — :jj

let the application calculate them based on Lo Lo o mwatond e — [ e
given conditions. sy clck e I o[

8000 ¥ @

e ML || sYSCK(HY AHE Prescaler HOLK (MHz) APB2 Prascaler
> ] - - o [ ]
-] k-3 -3
=S +| (IR - ‘ B0 MHz max AP
4 80 MHz max
PLLCLK el
© “ [ Jne
: USART1 Clack Mux

Input frequency

PLL Source Mux

My @) J

T T : HSI RC I BLM
° Ication WIII use - ) Lo
] 3 . ../j_,{ /1 ,].‘,_[ s v]_{ /2 ,]_ Enable G338 (@)
. . Input frequency 16 MHz HeE £ ®” PLLG —pTu SDMMC1 (MHz) Stk
=) ; CLK48 Clock Mux USART2 Clock Mux [
z clock coming from High Spee G g I O
1 POLKL —») -
PO | pup PUSALR @) —-"TD USB (MHz) —p\&.\ .
M /7 i SYSCLE —=i€)
nterna osclillator y4 mo e =
12c1 Clock Mux USART3 Clack Mux
st L LsE
— POLKL S )] paxi [
B SYSCLK]
ADC Clock Mux  S75CLK| UART4 Clock Mux Ly &
— L_V_;_.-Em 12C1 (MHz) Hst 2y
PUSATIR POLKL [, —]
—(@ HSI i —@) \SE
i —=() SYSCLK —]
PULSAIZR —_—
e M R S e er e S
- 12¢2 Clock Mux —{) UARTS5 Clock Mux
SYSOLK LSE
—| paki [ @) PCLKL |
SYSCLK
SAIL Clock Mux SYSCLK| _ LPUARTY Clock Mux  —_ ™.
» ) > : To 12€2 (MHZ) HSI - : ou
PULSAILP PCLK1 —)
. , —(a) HSI N —— s |
Input frequency meamn @ . L =
PLP L | 142857 ToSAIL (MHZ) HEl i 4’|I|TDL
. — el 12C3 Clock Mux — ) LPTIM1 Clock Mux |
Tnput Fremuency SAILET| POkt [N i pClKL |
2, (@) —*€ —(0]
2097 —| L/ - N
SAI2 Clock Mux SYSCIK| _ LPTIM2 Clock Mux —=8)
MHz —_— t___:—blzl'rn 12C3 (MHz) HEL —.-IIIN: L
PUSATLR . PCLKL — )
—[@] RSt L —»{@] LSE
PUSATZR —|(0) LsI — )
puP _—— Tn SAI2 (MHZ) HEL 4-4:'% L
s s e . (] SAI2_ExT DFSDM1 Clock Mux L=E SWPMI1 Clock Mux i
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(WL WS Project tuning after migration

clock configuration - task

* In case it is not possible to reach set target = swscueunied sivaasers

File Project Clock Configuration Window Help

using selected input clocks, information RoRUE 88 2327°00 19

. . Pinout| &) Clock Configuration | Conﬁgurationl Power C ion Calcul ‘
.
window is generated: B
HSE HSE RTC [
Input frequency 30 |Tal
g:l ISE |-
LSE (@) 32 To RTC (KHz) HCI
Clock Wizard E s . mer
11000 KHz L
32 KH L
- - Lo (o -]
@ Mo solution found using the current selected sources. B T 5 [rowos (ki) preys—. FaL
POLKL
; System Clack Mux = {1 > 80 MHz max r -"mI
Do you want to use other sources: wst rc et \
4000 0w L x1 II'API
- Wt | | svsaK () AHE Prescaler HELK (MHz) APE? Prescsler =
2 i
) .
QK | Cancel | Bl madSTRI, BT | =
PLL Source Mux b 80 MHz max
PLLCLE el
| wst [y @) *t EAP'
e USART1 Clack M
T HSI RC M f ek M
mer | _ I oLz
o T e =50
Input freguency 16 MHz _/-' = R PLO —’mT SOMMEL (MH 5\'5cu<. \
ra o p | CLK48 Clock Mux - ° () USARTZ Clack Mux e e = lou
. . . 2 / - d — =
— T , ./ Wl
 All errors/issues will be automatically — [ e e TR O
I SYSCLK —»)
g |- 258
M @) Tn RNG (MHz) HSI L » 3 feu
etected and can be solved either i =
st g
- —»|€) 'im.,\‘é.* L (@) PCLKL o)
automatically or manually -
SYSCLK| —=)
ADC Clack Mux ® o o121 (M2 UART4 Clock Mux = ——
PLLSAIIR [, ) pakt ™ —
[ HE! § —»@ 53
—| (€] SYSCLK — )
PUSAIZR | _ —]
® -DADC(NHI) Hsl F——————#% 0 [loU
1 12€2 Clock Mux — UARTS Clock Mux
sYsak
— () PCLKL \o\ L ) PCLKL BN
€ @ ¢ —w{a)
7 SYSCLK
SYSCLK | —_—
SAIL Clock Mux ® TD 122 (1) LPUART1 Clock Mux | o Trou
FLLSAILR B POLKL —{
] ) — =@ Hsl N —{a] LsE
Inpun freuency PUSALZP —=|(€) SYSOLK —
2057 —l) —{ ]
e | 4.1‘: SAI1 (MH2) Wt b @[ mp [t
i = oy | 123 Clack Mux — e LPTIM1 Clock Mux L
1 SAIL BT 1sE
Tnput frequency x , paKkt [ >, PaKt |
i \S“ — —(@
SAIZ2 Clock Mux SYSCLK| LPTIM2 Clock Mux —8
M ® M
2 e, —-Tolzcs (MHz) okt L e
(@] HSI i T (@) LSE
PLLSAIZR — | st — )
’l PUP — - TD SAI2 (MHz) HE1 —_— oL
— &) =)
PRI B e P v Y ) SAIZ_EXT DFSDM1 Clock Mux eE SWPMIL Clock Musx N
: q 11 »
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(W v Project tuning after migration

clock configuration - solution

» STM32CubeMX Untitled*: STM32L476RGTx ; A ’ " —— U P [

* b - -

File Project Clock Configuration Window Help

Correct clock configuration of new e e o D

L4_DAC_ADC project on P
STM32L476RGT6 MCU can be done || |55 1 S S e

3

LSI RC LS1 memory and DMA [MHz)

by the following procedure: | g I ——
I Lp [ Enabiscss |=:|31 T TG (KE2) pe— » FCLK Cortex clack (MHz)
1. Select HSI as PLL Source Mux I E——— i) = o[ s permentcutsom ||

B0 MHz max
MSIRC MSI

i

/

8000 > X1 = ADIll Timer clocks (MHz)
2. Select PLLCLK in System Clock Mux | T | e e | . o]
z qr
| dh PCL2 =
y | HSE *‘ E }—"—"I 1t « Fo l—‘*[ /1 V} YT > 0 APB2 peripheral clocks (MHz) =
) 0 MHz ma
i PLL Source Mux PLLCLE B0 MHz max ‘ ,_|
3. Set 80 in HCLK field and E | g E L
. et In leld and press Enter | o USART Clock Mux
| Enaviecss | ﬂl.:gm
. . i e
4. All PLL settings will be re-calculated e - & [ frosommci o =20
i Q| > paky [ -
| pup PUSANLO) =5 —hTu USB (MHz) —p{@) e
automatically o u g P
I | PULQ i @)
TR E— > - Tu RNG (MHz) HSI 4.{: USART2 (MHz)
PLLSATIR i 12€1 Clock Mux —»0) USARTZ Clock Mux
MSI ISE
X8 w f2 - (=] —_— POLKL ] PCLKL
5 & H s H 7\& — ©) L
PULSAIIG b’ svsaK
ADC Clock Mux 550K UART4 Clock Mux L1
—_— ‘._.'—D-TuIZCl (MHz) HSI “ 0 USART3 (MHz)
I e | PUSALIP PLLSAIIR PCOLKL (™ —mi)
= | — »l@ HSI i —(@) LsE
: | [ —r{@] SYSCLK —
| PULSAIZR | _ —e{)
= O = OADC (MHz) Het 450 UART4 [MHz)
S - 12€2 Clock Mux —) UARTS Clack Mux
SYSCLK ISE )
= PCLKL
X8 wT [2 ¥ «( & — @) POk T\Q”. —_— >0
I - R B SYSOLK
PLLSALZP SAI1 Clock Mux SYSCLK| LPUART1 Clock Mux ~ —— ™|
| .-_..Tuucz(nuz) Hst _.uu.ms(nuz)
PUSAT2 PLLSATIP N PCLKL —
. ) 3 . ) HSI N — 1sE |
e Feuency 4 PUSAIZP —|( ] SYSOLK —
2,097 e ———— >l) = ey ¢
!_-; e o[ 12 20714 110 5811 (1H2) uet ol o lro1puaRTI (MED) &
-—— .
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Concept of the system

after migration to NUCLEO-L476RG — clock fixed

7

K STM32L053R8T6
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32

N
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Hardware overview
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Hardware overview



(WL W Project tuning after migration

configuration - task

e ——————eSSSS L > T - ~ —
¢ STM32CubeMX L4_DAC_ADC.ioc*: STM32L476RGTx S — - =] E [

ChECk and adapt if necessary File Project Window Help

BoRUR T +-

configuration of used peripherals: ook o rten] e ot o ion o
O adioniares e

« ADC

« DAC

Middlewares
- DMA
-[] Activated
¢ TI M 2 pAct = Connectivity Analol System Control
-OUT1 mode:Connected to external pin only 3 9
IWDG
: i ADC1 LI DMA @d TIM2 é:%d
[ Activated b
. m b o \.
-[] Activated l DACL J.W...-d l l GPIO —o¥ , l

B svs NvIC b,
| Debug:Serial Wire

Timebase Source:SysTick @%

. Clock Source :Internal Clock
Channel4:0utput Compare Mo Output
I| - ® TIM6 T
- [[] Activated
e [] one Pulse Mode
“ = o TIM7 o
|

MCUs Selection| Output |

dican't import parameter:futo Off, it doesn't

dican't import parameter:Sampling Time = ADC in STM32L476RGTx, it's set to default wvalue.
I f\can't import parameter:External Trigger Conversion Source = ADC_EXTERNALTRIGCONV T2 CC4, it isn't & posszible wvalue in STM32L476RGIx, it's =zet to default
value.

dican't import parameter:Enable Analog WatchDog Mode, it doesn't exist in STM32L476RGTx @
’I Importing project completed -
_A—

life.augmented
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Timer2
80MHz %
aPB1cl  Trigger/Clock | Trigger Output =
Controller (TRGO)

for DAC

—_—
80MHz, |

Internal trigger

Concept of the system
triggering of ADC and DAC by TIM2

Internal timer2 signals

16-Bit Prescaler
5Hz | | JautosReload e

+/- 32-Bit Counter

Period (ARR register)

Pulse (CC? register)

U

Capture Compare
Capture Compare
Capture Compare

Output Compare no
output configuration for
Channel?

[ ]+
[]+»
[+

Toggle on match

A

Internal trigger
for ADC

Lys

life.augmented

= configuration for
- selected output
compare channel

5Hz/50%

\/ \/
CC? —trigger for ADC

This is why we should trigger ADC on both edges with the
configuration for selected timer output compare set to toggle on match




% ADCI1 Configuration

=

o/ Parameter Settings | «/ User Constants | </ NVIC Settings | </ DMA Settings | «/ GPIO Settings|

Configure the below parameters :

Search :| Search (Cril+F) ¥

i

[=| ADCs_Common_Settings
Mode
[=| ADC_Settings
Clock Prescaler o
Resolution
Data Alignment
Scan Conversion Mode
Continuous Conversion Mode
Discontinuous Conversion Mode
DMA Continuous Requests
End Of Conversion Selection
Overrun behaviour
Low Power Auto Wait
= ADC_Regular_ConversionMode
Enable Regular Conversions
Enable Regular Oversampling

Mumber Of Conversion
External Trigger Conversion Edge

Independent mode

Synchronous clock mode divided by 2
ADC 12-bit resolution

Right alignment

Disabled

Disabled

Disabled

Enabled

End of single conversion

Owerrun data preserved

Disabled

Enable
Disable
1

External Trigger Conversion Sourc
Rank

1

Default trigger setting is Timerl

Capture Compare 1

event

Trigger detection on the rising and Faﬂing edges
Timer 1 Capture Compare 1 event 4

Tuning of ADC1

Concept of the system

trigger source

Steps 1 and 2 only for verification.
Should contain correct value if
ADC configuration was not reset

to default (slide 18).

External Trigger Conversion Edge
External Trigger Conversion Source
Rank

(=l ADC_Injected_ConversionMode
Enable Injected Conversions

Trigger detection on the rising and falling edges
[Ti.mer 1 Capture Compare 1 event vj

Timer 1 Capture Compare 1 event &

Timer 1 Capture Compare 2 event B
Timer 1 Capture Compare 3 event =

=l Analog Watchdog 1

Timer 2 Capture Compare 2 event |

Timer 3 Trigger Out event

External Trigger Conversion Source
ExternalTrigConv
Parameter Description:

Timer 4 Capture Compare 4 event
Timer 8 Trigger Out event
Timer 8 Trigger Out 2 event il

To use single timer we should
select trigger from Timer2.
Timer2 Capture Compare 2 event
would be the best choice



(WL WS Concept of the system

triggering of ADC and DAC by TIM2

Timer2
80MHz %
aPB1cl  Trigger/Clock | Trigger Output = y .
; Controller (TRGO) ——— Internal timer2 signals
8OMHziL for DAC

M Period (ARR register)
5Hz | | ateiReloadiec]

+/- 32-Bit Counter

@ Output Compare no

Pulse (CC2 register)

[ ]+
[]+»
[+

output configuration for

Capture Compare Channel2

Capture Compare

Toggle on match
Capture Compare %\, configuration for
- selected output
compare channel

5Hz/50%

for ADC

|
Internal trigger I
|
|

\/ \/
CC2 —trigger for ADC

[” This is why we should trigger ADC on both edges with the

life.augmented configuration for selected timer output compare set to toggle on match




(WIT W Project tuning after migration

Some of ADC parameters need to be modified according to ADC re—Conflgurat|on
STM32L4 Capabilities. & ADC1 Configuration h

In particular: </ Parameter Settings | </ User Constants | =/ NVIC Settings | =/ DMA Settings | =/ GPIO Settings|

Configure the below parameters :

+ ADC1 Channell (PCO) should be changed to Channel6 (PAl) in order to use

the same jumper connection on Nucleo board (PA1-PA4) — already done search :| Search (CrikF) v e
. ) . . [=| ADCs_Common_Settings
« Different DMA channel is available for ADC in STM32L4 (DMA1, Channell) = Mode Independent mode
- There are different sampling time values available (suggested 12.5 cycles) |- APC Settings
Clock Prescaler Synchronous clock mode divided by 2
 Different external triggers are available for ADC conversions (as we are using Resolution ADC 12-bit resolution
Timer2 - capture compare on channel 2 event will be used) Data Alignment Right alignment
- . * Scan Conversion Mode Disabled
A o o Continuous Conversion Mode Disabled
| o Pacorveteceitogs | offeer.Covetnis | NVKC Seltngs| ¥/ DA Settngs | of GoID Setings Discontinuous Conversion Mode Disabled
DMA Request Channel Direction Priority DMA Continuous Requests Enabled
S e End Of Conversion Selection End of single conversion
Owerrun behaviour Owverrun data preserved
Low Power Auto Wait Disabled

= ADC_Regular_ConversionMode

Enable Regular Conversions Enable

Add I Enable Regular Oversampling Disable
DMA Request Settings Number Of Conversion 1

Peripheral Memory External Trigger Conversion Edge Trigger detection on the rising and falling edges
Mode :Circular ': Increment Address O External Trigger Conversion Source Timer 2 Capture Compare 2 event
r . : - ‘ : - I = Rank 1
Data Width _HaIfWord ) _HaIfWord ] Channel channel 6
” Aoy | [ ok | [ cancel | Sampling Time 12.5 Cycles

life.augmented

S . Offset Number Mo offset
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Concept of the system

after migration to NUCLEO-L476RG — ADC config fixed

7

HSI/2
8MHz

Buffers in
FLASH, SRAM

dacbuf
32

adcbuf
32

DMA1
Channel 2

DMAZ2
Channel 1

K STM32L053R8T6

N

SHz
TIM2
i Tim2 trigger .
jumper
. e connection
v Update)
PA4
DAC >N
CH1
ADC1 e
CH1
A
Tim2 trigger
(OC4)
TIM2

Lys

life.augmented

Hardware overview

jumper
connection

PA4

PA1l

HSI*PLL 50Hz
80MHz
TIM2
Tim2 trigger
4 Buffersin ) (TRGO,
FLASH, SRAM Vi Update)
dacbuf DAC1 >hd
32 CH1
ADC1 _ M
adcbuf CH6 J\
32
Tim2 trigger
\_ Y, (©C2)

\ STM32L476RGT6

e g

Hardware overview




(WIS Project tuning after migration

DAC re-configuration

P

% DAC1 Configuration

There is no need to do any manual reconfiguration </’ Parameter Settings’ o/ User Constants | =/’ NVIC Settings | =’ DMA Settings
of the DAC Configure the below parameters :
Search :| Search (Cril+F) v &
= DAC Qutl Settings
[ & DACI Configuration . | Output Buffer Enable
|/ Parameter Settings | « User Constants | </ NVIC Settings| </’ DMA Settings | «// GPIO Settings| Trigger Timer 2 Trigger Out event
Wave generation mode Disabled
DMA Request Channel Direction Priority
DMA1 Channel 3 Memory To Peripheral  Low I User Trlrﬂmlﬂg Fa Ctﬂ'ﬁ" trlr'r‘lr'r‘llﬂg
Sample And Hold Sampleandhold Disable

| Add | | Delete |

DMA Request Settings

Mode Increment Address

Data Width Haff word v ‘ Half Word v

‘Yl o) (o) ()

life.augmented

Peripheral Memory




(I W Project tuning after migration

Pinout | Clock Configuration | Canfiguration | Pawer Cc . . .
| e Timer2 re-configuration
Some of Timer2 parameters need to o LPTDML 0
H = i F- ¢ LPTIM2
be modified according to STM32L4 £ touarmy
and clock capabilities. [ 4 OPAMPL
-- @ OPAMP2
. i ® QUADSPI
In particular: o Rec
-- % RNG
1. Change Channel 4 to Channel 2 (output ": ;;Cn
) 5
compare, no output mode) to have trigger o SAD2 ) .
signal for ADC — pinout tab " ¥ sbaskci % TIM2 Configuration 9 M
+H- % SPIL : . .
2. Prescaler, period and pulse values to get 5SHz | F * 2 f Parameter Seitngs | of ser Constants | of WVIC Seftngs | of DMA Seftings
. . - SPI3 Configure the below parameters :
output signal with 50% duty cycle @80MHz o SweMIL
clock on the bus — configuration tab e svs Search ;| Search (Crti+F) R
" : M1 [=| Counter Settings
 Prescaler: 39999 (/40000) 7% 2 _ Prescaler (PSC - 16 bits value) 39999
-Slave Mode | Disable - I Counter Mode 0 I
e Period: 399 (/400) ZIrlgieSr source ;fablel Cock : Counter Period (AutoReload Register - 32 bits value ) 399
hoc :)urc:le o shaltee Internal Clock Division (CKD) Nao Division
« Mode for channel 2: Toggle on match e e Trigger Output (TRGO) Parameters
annels LA CTpare T2 TR Master/Slave Mode Disable (no sync between this TIM (Master) and its Slaves
e Pulse: 200 (Per|0d/2) mle _ Trigger Event Selection TRGO Update Event
~Channel4 Disable - Claar Tnput
~Combined Channel5|DisahIe A
~Ise ETR as Clearing Source lDlsable—v - o lfl'lt;r;:-are o Qe e g Toggle on match i
HOR activation Pulse (32 bits value) 200
-~ [[] one Pulse Mode CH Polarity High
o TIM3
Prescaler (PSC - 16 bits value)
Prescaler must be between 0 and 65 535.
life.augmented ’ Apply l ’ ik ] [ Cancel ]
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Concept of the system

after migration to NUCLEO-L476RG — DAC & Timer2 fixed

7

HSI/2
8MHz
Buffers in
FLASH, SRAM
dacbuf DMA1
32 Channel 2
DMA2
adcbuf Channel 1
32

K STM32L053R8T6

N

SHz
TIM2
i Tim2 trigger .
jumper
. e connection
v Update)
PA4
DAC >N
CH1
ADC1 e
CH1
/?\
Tim2 trigger
(OC4)
TIM2

Lys

life.augmented

Hardware overview

/
HSI*PLL
80MHz
a N

{ dacbuf }
32

{ adcbuf

. /

\ STM32L476RGT6

Tim2 trigger
Buffersin (TRGO,
FLASH, SRAM Vi Update)

m) =

\
5Hz
TIM2

DAC1 >i

jumper
connection

PA4

7

CH1

PA1l

Tim2 trigger
(©C2)

e g

Hardware overview




(WIT W Project tuning after migration

Code generation for STM32L4xx device

After all necessary configuration modifications, final project
for NUCLEO-L476RG board can be saved as
L4 DAC_ADC and code for SW4STM32 can be generated.

Lys

life.augmented

% Project Settings

=)

Project | Code Generator | Advanced Settings

Project Settings
Project Name

L4_DAC_ADC

Project Location

|C:‘\_W0rk‘\_5 eminar),

|| Browse ]

Toolchain Folder Location

|C:\_Work\_Seminar\L4_DAC_ADC)\

Toolchain / IDE

SWASTM32

V] Generate Under Root

Linker Settings

Minimum Heap Size 0200
Minimum Stack Size 0400

Mcu and Firmware Package
Mcu Reference

'STM32L476RGTx

Firmware Package Mame and Version

| STM32Cube FW_L4 V1.5.1

Ok

] [ Cancel
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7

HSI
8MHz

Buffers in
FLASH, SRAM

dacbuf
32

adcbuf
32

K STM32L053R8T6

5Hz, 50% duty cycle

TIM2

Tim2 trigger
(TRGO,

\/ Update)

DAC

=

Concept of the system
migration to NUCLEO-L476RG completed

jumper
connection

PA4

CH1

ADC1

N
7

PAl

<

CH1
/?\
| Tim2 trigger
(OC4)

TIM2

)

Lys
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Hardware overview

7

HSI*PLL
80MHz

Buffers in
FLASH, SRAM

dacbuf
32

adcbuf
32

k STM32L476RGT6

5Hz, 50% duty cycle

=

TIM2

G| jumper
\i/ Update’) connection
DACL PA4

>

CH1
ADC1 _ P‘.ﬂ
CH6

A

' Tim2 trigger

(0C2)
TIM2 Q ’

Hardware overview



(WY What have we learnt?

v"How to migrate the project between two different microcontrollers:
v Importing STM32CubeMX project
v'"Running automatic migration to new platform (STM32L476RGT6 MCU)

v Tuning project in STM32CubeMX:

v Updating clocks
v Re-configuring peripherals
v Generating project for new MCU

dTuning project in SW4STM32:

O Importing modified project to the same workspace
O Apply necessary modifications to generated sources
L Compile and run project on the new platform

Lys

life.augmented



Further reading

More information can be found in the following documents:
« UM1718 - STM32CubeMX for STM32 configuration, available on the web:

http://www.st.com/resource/en/user manual/dm00104712.pdf

Lys
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