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1. STM32CubelDE %

Device support Debugging

Build Analyzer
SWV and ITM views
ST-LINK GDB server

SFRs view
Multi-core and multi-board
debugging

Live Expressions view
OpenOCD GDB server
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Integrated STM32CubeMX
STMicroelectronics STM32 products
Import
System Workbench for STM32
Import Atollic® TrueSTUDIO®

Static Stack Analyzer
SEGGER J-Link GDB server

Project wizard Debug configuration and launch
GNU toolchain GDB debugger
Eclipse® plugins Modified plugins Eclipse C/C++ Development Tools™ (CDT™)

Eclipse® core platform

Supporting Windows®, Linux®, and macOS®

Legend: Specific STM32CubelDE functions Open-based updated by ST Base technology platform
STM32CubelDE main function groups Third-party solutions Operating systems
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2. STM32CubelDE Oy1 K™

Name of current workspace | | Menu bar | | Toolbar | | Editor area | | Outline view

GEMIIA1276-pS - STHAZ2EAT_ Nulen/T

main(veid)

USER CODE BEGIN 1 %/
ng s

7
I=
EISTV32FA01 Nudleoioe i i
i SINB2FAOTRETX FLASHI b
Ik STMI2F401RETH_RAMIA l 82
8 STM3ZHTASI DISCO_ dualCore 83 Configure the system clock
 SthszLssz [ sytenciock conis();
esmoasesiroy f2 - s coe seom sanme o
© SIM3ZWESS Nudso i - !
] i paripheral
OGP0 Tnit();
] CUSART2_UART Int();
F n sk @ Consolo 2 115 " Golaw R eowmy-o gy ahyzor
COT Build Console [STM32F401_Nuclec] TMIPFA01 Mutle Datas) - Sigt L2019 1047:11 AM.
10:47 Tner, #1on Debug for profect STHAZF4E1_ucleo *-=o 2 | ermory o el
nske
stdegnull -3 -DUSE_MALDRIVER -DSTNIZE  Asgion  Satadd Endadér. Sae  Fee  Usd  Usagels)
/o . o RAM GOLOOD. DGO S S43KD 41K | e
TeoTnsertTetartopeadalnd red g2l L= F SHASH  OBOOD. OAG0B0. S12K8  SOABAKE IBKE | 140%
w dat
8 2
Finished building: se
Finished building: STH32F4e!
16:47:31 Build Finished. B errors, 1 warnings. (fook 45.596e5) .
< >
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ERTIFR—T40T VAT ALIZHLT, LTFDOFIEEZEITI HTET STM32CubelDE ZEEILET

Windows®

BEDAVA—)LEIZT RN T -a—bAybEERLIZBE . SNEFERALT STM32CubelDE ##EEI TEET,
Windows® M XB—hk-A=a—[2$%% ST RAVAILIMOZ RO TOT S LNSRETHELTARTT .
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2.  STM32CubelDE 7+ I A ERHEET,
3. stm32cubeide.exe TAYSLEEHLET,

Linux® £7=[& macOs®

Linux® F£7-1% macOS® #F AT 35BS . BAEMNAUR—I)LENTLBIBITD STM32CubelDE 74 /LA %4B3Z . EtE
DAHETIOTSLERETEEY,

STM32CubelDE Launcher

BREEET DL, T—IAR—R%EIRT S [STM32CubelDE Launcher] ¥ A 7O MR RENFET . RO HEE
BRFICIE, TIAHISDREFBFAET I AR—REDNRTENET . cOFATAT TR BEL—FHATIERTED
FTRTOTADIIMERET D TITATHRT—VAR—RD AR LB EERTEET . FHRERTHT00 o0
F.ITRTIDT—IRAR—RAAIZRFENE T, T—IVAR—ADFEHELLZWNGEE(E, ERENET,

i Windows® ZE A3 %154 . Windows® D/ SRADXEHFIREBIENESIZ, T—IAR—ZADTAINEEITFAIL-
SRTF LD I —ISAEEL TA S FELMERTIZE LS EIEE T TEELY, Windows® A LB TEBT74/ L 73R D
XEMEBZDHEE IR - T5—FKELET,

[Z 3. STM32CubelDE Launcher - 7—%2XR—X D;&IR

[ sTM32CubelDE Launcher X

Select a directory as workspace

STM32CubelDE uses the workspace directory to store its preferences and development artifacts.

LI LI HMIC:\ Users\abc\STM32Cubel DE\workspace_um V‘ | Browse...

|:| Use this as the default and do not ask again

» Recent Workspaces

| Launch | | Cancel ‘

Launch R2>%%1)v49 LT STM32CubelDE Z#2EILET . #IEIFEERFIZIL Information Center AT RESNET ,
DEEOERAIEL, 23> 1.3 Information Center ZSBBLTLEELY,

1.2.3 ANIVT D RT L

[Helpl A=a—mbld. K 4 1ITRT K3, FIEAILT - RTLEEIRTEET, [Information Center] [Z[, AFHATHE
1 STM32CubelDE R a1 A bD T RTITTIERATER U IARTENE T, COEEIL. Eclipse® DEAREHEZ
=L IE D Eclipse® DRIEBRBAILT VAT LERT DISELIBHRTY .
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irce Refactor Navigate Search Project Run Window Help
© Information Center
@ Help Contents
4" Search
Show Contextual Help

Show Active Keybindings... Ctrl+Shift+L
#s Tips and Tricks...
Cheat Sheets...

1.3 Information Center
Information Center &, LA\ T DHEEEERITT 212D VAT - TIOERERELTLET,
HLWIO /RIS D
BENTOCIINEA(UR—RT 5
STM32CubelDE DR F 1A REHT
Getting Started with STM32CubelDE (STM32CubelDE 4% R3—k-HAK [ST-03DIZF7H+ERT 3
STM32 MPU B&UTa70a2kA—50 wiki 58BT3
STM32CubelDE D #F#ERERE T (STM32CubelDE MY1)—R-/—h [ST-02)) &S BT 5
Twitter™ . Facebook™. YouTube™ E#=I& ST Community (community.st.com) IZ7%+ALT ST ¥/44~AIL %Y
rOZHROYR—FODZ2=T1ZFAT S
. STRAVBILIRAZIRDT T —30 - I—ILIZDWTEHRD
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WD THEEICTIERATEET . COTAAVIE Y—ILNA—DFEAIZHYZET, Information Center [, *=21— 3%
K Helpinformation Center M5B EERIRETT,

5. [Help] - [Information Center] A=a1—
File Edit Source Refactor Navigate Search Project Run Window Help

4w | 8 Information Center ‘AR
% Project Exp ® Help Contents
v mstm3zf | oo ER CC
.o Show Contextual Help
» 4% Binal
1.3.2 [Home]R—%

Information Center <&, [Home]l R—UNRRENFET , ZCIZF FR IO I/MORKR. TO0 I DA UR—
b RFAVRDBEE, STIA(VAILIMAZIZADYR—M OS2 T4 DT I RRIZFERT I IO8HYET,
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[3 workspace_um8 - STM32CubelDE — O X

File Edit Source Refactor Navigate Search Project Run Window Help

= @ Information Center & Beora=e
e}

"TM32CubelDE Home

Start a project
Support & Community
Welcome to STM32CubelDE @ i Y
What's new Twitter
Start new
STM32 Facebook
project Youtube
ST Home
ST Community

)

Start new
project from
S$TM32CubeMX
file (.ioc)

ST Longevity Commitment

»
% Standalone STM32 Tools

@ sTM32CuUbeMX
@ sTM32CubeMonitor
@ sTM32CubeMon-Pwr

] STM32 Cellular IoT Discovery Kit

sm";'T",‘}.';, or to develop smart connected devices

TrueSTUDIO

project
L4 @ sTM32CubeMon-RF
Quick links @ sTm32CuUbeMon-UCPD
3] @ sTm32CuUbeProg
paroy | D) Read STM32CubelDE Documentation

STM32Cube
example

"’ Application Tools

[ Getting Started with STM32CubelDE

0A\goBquer

| W STM32 MPU wiki
@ sT-MC-Suite

| W STM32 MCU wiki

| oeDes\gnSu\te

| @ Explore What's New in STM32CubelDE

HWT—HRR—R%EFHT L. Information Center [Z This page can't be displayed (CHDR—TIERRTEFHE
A IERTRENTY, R AVMITIEALIEEEICTHEDWIZ a7 AN EYL T, EVRERNBLALNIEND

YET ., FDLS5EIB A E. [Information Center] ™42 K4 LI&IZ3H5 Home R4 #=9)yHoLTR—T%F)0O
—RLTLEESLY,

1.3.3 Technical Documentation

Information Center [Z[&. [Technical Documentation] R—24£,HYET, ZDR—T1E. [Home] R—P D)4 [Read
STM32CubelDE Documentation]Zz4') w53 5EMEET,
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7. Information Center - [Technical Documentation] _R—

[T workspace_um5 - STM32CubelDE - m} X
File Edit Source Refactor Navigate Search Project Run Window Help

# @ Information Center & [ARCEI
B

qg STM32CubelDE Home > Documentation

Technical Documentation

IDE DOCUMENTATION

Description File format

Release Notes

PDF
STM32CubelDE Release Notes —

Installation Guide

STMB32CubelDE Installation guide e

STM32CubelDE Quick Start Guide

STM32CubelDE Quick Start Guide - how to quickly get started £er

$TM32CubelDE User Guide

STM32CubelDE User Guide - STM32CubelDE integrated development environment for STM32 product eor

SW4STM32 Migration Guide

PDF
Migrate from System Workbench for STM32 to STM32CubelDE —_

TrueSTUDIO Migration Guide

Migrate from TrueSTUDIO to STM32CubeIDE er

$TM32CubelDE License Agreement

Software License Agreement (SLA0048) er

STM32CUBE ECOSYSTEM DOCUMENTATION

Description File format

STM32CubeProgrammer User Manual

PDF
Manual for the STM32CubeProgrammer —_—

BUILD TOOLS v

[Technical Documentation] R—2& X0 —)LL T, YJARNRDRF AU EIYvILTHREET  FF1AVIDYRE
X, RDESIZTIL—FeShTWET,
- IDE IZBd9dFF 1A~ (IDE DOCUMENTATION)
e STM32Cube TaAL AT AIZEET HRF 1A M(STM32CUBE ECOSYSTEM DOCUMENTATION)
+ EJLR-Y—)L(BUILD TOOLS)
o FTNYHIZETBRF 1A~ (DEBUGGER DOCUMENTATION)
o U—ILFz—2MDT =27 JL(GNU Tools for STM32) (TOOLCHAIN MANUALS)

b2 STM32CubelDE [&. GNU Tools for STM32 W—/LFx—> &bl AINET , ZDY—ILFT—2IE, GNU ARM
Embedded Y—I)LFz—2 (/3 FEBAL TRIELI=HD TY . STM32CubelDE DFAD/3—I3>IZ(E. GNU
ARM Embedded V—ILFT—23EFENTWVELTz, Sl STM32CubelDE DEFH YA NS AR—ILTEE
o ZDMDY—IILFI—2FAVRM—ILLIGE . ENLITHET SR F 242 Information Center D
[Technical Documentation] R—< D 1) RMZFKTKEINET . GNU Tools for STM32 [TEAL I/ F BT H1EEHR
;i: #S LTSN, FF a4V MM Information Center @ [Technical Documentation] R—U M SEKCEMNTES

[Home]R—T[ZRAIZIE. Information Center DE E£(Z&H A [STM32CubelDE Homel#2)voLEY,

1.34 Information Center ZFAL%
Information Center ZBLC5IZ(%. [Information Center] 27 ZFLCET,
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IR—ARYT4T  TT13. Ea—

1.4 IN—ARYGTAT T T4% . Ea—
STM32CubelDE (&, SESFH A EHLIE1—2 8B HEA-RNLGHA T, IRXNTOEL—2REBFIZRTTS
ELBAEFATTOREZELEIBHT LLEBREVVERICE>T, A—FICBRLGEENIIIIEENHYET,
FDEIEIRRZREET =012, Ea—FN—ARGTATRNTRETEET , N—ARIT4TE, TIHILFTRRS
NEBRDERFHEL—PITAABEHTREAINET EE. 1 DDN—ARIT4TTIE 1 DOBRFEEE. HIZE
C/C++ O—FDmEPT I\ I ENEBLET,

1.4.1 IN—ARYT4T

IN—ARGTFATE Ea—DEREOCHAADER, FRE1—%2F<EE. a—FD=—XIZELTHRETA X TEFE
o F-. AWV EE 2 —AETELZEAC. Ea—DHEVIEAEEIN-BELEICIE, WO TENR—ARIT4TE+
YR TCEET  IN—ARGTAITE YT BIZIE Y= ILIN—DIS—ARGT 4T -TAAVER D) ILT VAMDD
Reset ##RLFET, CNITK->T. Ea—MUtvbEh, N—ZARIT4TAIZEMLEZE2—ABAC. T4 b-Ea—
IFTDEEICRYET,

8. I\—RARIT4T DYtk

ccess| | || [ @
Customize...
Save As...
Reset

Close

Show Text

B ITRLIZ&ESIT N—ARYTATEARITA XL T, FILVWBRITRHET D ELATRETY

IN—ZARYT4ITEDYVEZIE, LLKODDE 1 —FFRFICL T hDE 21— RFSEIHELAETT , /8—AR
T4 TEYYHZ BIZIE, Y—IL/A—DHEAIZH S Open Perspective REZZEIRLET,

9. I8R—ARY T4 TEYYRZ B Y—IILN\—-REY

| 60 wE

IN—RARGTA4TEYYRZ S £5—DDAEIE A= 2—-a< KD WindowPerspectiveOpen PerspectiveOther...
Mo, FRTEIN—ARITITERIRLET,

1.4.1.1 C/C++ /IN—XNOF1T

CIC++ IS—ARY T4 &, TRV DFBRER. I7/ILDRE. TOCIMDELREBHELIZBDTT /13—
ROTF4TDERIZIE. [Project Explorer] Ea—MWRFRENFET, TTAAEHPRIZHYES . GRICIET OO HAEEE
DUV DOMDE 21— ([Outline] &[Build Targets]JEa—) BNRFENFET, 10 IZRL-EBE@EH O FEIZIE.
[Problems]. [Tasks]. [Console]. [Properties] D& E1—hAHYFET, BlEmAND—F FIZ(X. [Build Analyzer] &
[Static stack analyzer]E a—h &R RSN ET

UM2609 - Rev 4 page 9/228


https://www.st.com/ja/product/stm32cubeide

UM2609
,, IR—ARYT4T  TT13. Ea—

10. CICH++ IS—RRYT4T

[ woresonce_um - KUCLEC-F A5/ Canadec/meins - STM32ubelDE - a ®
File Edt Source fefactor Navigate Search Prcject Run Window Help
R R R R R RIS AL P RA T TN S SRRy ik pecess] | [+ @ W
£ Project Explorer E® -9 Gmainc TS EOudine® = Buid Tagers CEL S
~ @ NUCLED-FamRE 32/ uSER cooe mkaN 2 */ A% mank
> 4 Binares | [ + huart2 UKD
Binchdes o 1 SysternClock Configleod) v
~ # Cor 87 4% Infinite 1 4 MX_GPIQLIntveic) - voil
[ 55 i+ UsER cobe BEoTn wiLE 1 MX_USARTZ, UARY Jntvoid): v
v e L:: '("“1’ 1y = mainfvoid) - int
> Hmaie 181 f USER CODE END WHILE *f * SysteriClock Confighvoich
2 shm32kdrs bl mpc 182 & X UISART?_UART Jrtfoid) ol
> 3 amaziec e 183 f* USER CODE BEGIN 3 *f WX GRICL Infoid] - w0l
2 syscalse 104 . ipionpiowisioeriion
» Bmymame 03 sen cove m0 3
3 system stmsB2ldnec o
+ e s 1085 /0
+ @ Diivers 165+ @orief system Clock Configuration
2 Doy 116+ éretval hone
1o
I NUCLEO-FA01REiot 122 void Systenclock_Config(uoid)
3 SIMI2FA0TRETK FLASHII 13 (
5 STWI2FAQTRETK_RaMId 136 RCC_OscInitTypeDef RCC_OscInitstruct = (8);
115 RCCLCIKINitTypadef RCC_CIKIRSTStruct = (8);
15
1375 4" Configure the main internal regulator output voltsgs
us
115 _KAL_RCC_PUR_CLK_EHABLE(
136 AL PR VOLTAGESCALIHG_COUFTE(PUR_REGULATOR VOLTAGE SCALER);
121+ 77 Initializes the CPU, AME and APE busses cloc
122 Y
125 ACC_OscInitstruct.Oscillatoriype = RCC_OSCILLATORTYPE_HSL;
126 RCCLOscIRSTStruct.MSIState = ACC_KSI_C
125 RCCLOsCIRSTStruct.HSICalibrationvalus = ACC HSICALIBRATION_DEFAUL
126 RCCLOsCIRSTStruct.PLL.PLLSTate = RCC_PLL_ON]
127 RCCLOSCIRSTStruct.PLL.PLLSOURCS = RCC_PLLSOURCE !
5 RISt a P - 1
123 RCCOscInitStruct PLL_PLLK
L6 RCCOscInitStruct.PLL.PLLP = Rc: PLLP_DIVe;
I3 RCCOscInitStruct.PLLPLL
132 If THALREC Dseconfig(RAce < A — .
® Problerre # lasks OCorsole & 11 P, RIS MO YT "0 S puad Analyeer s Stabic Stack Anshyrer g-=a
34 Consle UCLEOF40RE) . y . 00:
PR — ecxomgnuL g3 -oume_nkt_Umaven ~vainaz , NUCLEO FAOTREIF - /NUCLEO-FAOTRE/Debug - Sep 3. 2019 2:00:29 P
cabi-gee -5 MICLED-FABIRE a1F- & svdects. 1is e e j Mennony fegiors Mesnory Detsls
Finisnes building carget: HUCLEO-FAGIAE. o1f Pogion | Swtac. End odtk, See v el [Usageta
armonone-gabi-siza  NUCLEO-FSQ1RE.elf SRAM  Q0000. G200 KB MIKE 1E1KE | 166%
arm-none-aabi-objdump -h -5 NUCLEO-F4BIRE.alf > “NUCLEO-F4QIRE.list™ SPLASH 08000, GOS0 S1ZKE SMSAKE TIGKE | 140%
csta  bsz  dec  hex Filansme
20 1635 8954 2304 NUCLEQ-F4OIRE.elf
Finishes building: default.size.stéout
Finished building: MUCLEO-F481RE.1ist
14:00:30 Build Finished. © errors, O warnings. (took 105, 384ms)
< >
L] | Witable | Smat insert 53:9

1.4.1.2 TN IN—INOF 1T
FINYG - IN—ARGT4TF, A—R DT NI EBHELTEDTT , TNV - IR—ZARGFATTBE ., HLLT /Ny
Gyl avERRT AEEEBMICEHREE T, ZTD%. T/A\VT -y a EFHLSE. ZOINR—RRYT4T (XL C/IC+
+ N—ZARGT4TZHPYBDHYET,

M. FIG 18— ARG F4T

[ worksonce_urm - NUCLED-FE01RE ConeiSraimeins - ST 32CubelDE - o x
Fle B3t Source Fefactor Navigate Search Project Run Window Help
SrWGlsinricln B umNis e pE ieidiesrisiiArner s Cavick peress] | m | fEE @
# Debug = - Proj . Sl%|B <= Gmginem 70 77 = Voriables “wBreakp.. * Express.. ™ Modules ¥ Registers ¥ LiveEx. =5FRs @ T 7
I NIICLED-FADRE.<f [STH32 MCU Debuaging] 6 rief The applicstion entry point ~ RD e He T
T NUCLEO-Fa01 RE elf cores: 0] :z o Bretual int type filter text
© u Theoad #1 main] 1 fcors: 0 (Swspnrlee : Areakpint) 71t matn(vaid) Ragister Address alue "
= mainl at main €77 043000403 H
= eset planale) o starlup, 4321301 rete113 GHECOBES 68 /* UsER CoDE BEGIN 1 ¥/
AT 00, e o
8 ST-UNK (ST-LINK GOA server} F Bk
IS
73 /% MOU Configurati - <
75
76 /% Resst of all peripherals, Initializes the Flash interface and the Systick. */
+ 77 | HAL_Init();
78
79 /% USER CODE BEGIN Init */ -
E
/% USER CODE END Tnit *
§* Configure the system elock =/ oxd0071.
53 SystemClock Config(); Qw021
S /v uses cone sesmn syszatt + one!
@l N - ! Oea0021,
85 /% USER CODE END SysTnit */ 0
o -
#* Initialize all configured peripherals */ et
MK_GPIO_Tnit () 5 proses
MCUSART2_LART Init() 1w 0z,
4+ USER CODE BEGIN 2 > W ARRL Oe0021... 00
b EARRH OsAODL.
#* USER CODE END 2 * + MRk v
o Tainite o o w510/ o}o/o]ofo o o]nfola e o'010) o/ofolololo]o/o o]o/ofo/o ololo) sk
#* USER CODE BEGIN WHILE *f MODER -
while (1) 0x40027c00
106§ 0
T USER CODE END WHILE %/ 2
162
1 /% USER copE BEGTH 3 * ourFrrrTE
105 f* USER CODE ENB 3 */ e
105 }
107 ~
BConsole 1 Probiems © Exe <bugger C axxhaFEBae oy -a

NUELED-FAI ol [S1M52 MUU Debugaing) $1-UNK {S1-UNE GOB ssrver)

Verifying ...

Download verified suceessfully
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1.4.1.3 FINARRBEY—I -/ —XNT 71T

FINA REBEY—IL - IN—ARIT 1T IZI&. STM32CubelDE IZ#i& & f= STM32CubeMX TINARBEY—ILNE
FNFT, CON—ARITFATE. TNARDHREIFERINET . TTA4T *.ioc F7AINERE. TNARAREY
— L IS— ARG TFATEFERTBHIET, ZONR—ARITATANDTNARERETEET, TNNARADEKRESEIE.
[ST-14] THBALTWET,

12. FTINAREREY—IL-IRn— ARG T 4T

[ warisonce_um - Divica Canfiguration Toal - STMI2C 5202

- =3 x
File Edt Mavigate Search Project Run Window Help
o IBefvinwrGdise - K- 4 - e |Quick Access| LI E - 1)
& Pojec e S "3 mNUED FAOMRE e =
~ @ NUCLED-FARE
& B
ek
~ 1 Cor Q| B & .d i Pinout view = System view
) o
o [ - I g
A maine System Core ?
P .
) 3 st
: Tmers
Conneciivity
Multimedia
Gomputing
= Debug Middleware
L0 F101RE e
0 NUCLEO-F a0 RE o
8 SR EATRET FLASH I e
5 SINREAOTRETX RAMIS
-
STM32F401RETx
LQFP64
5 B
] ]
1
i
- = Q)
a 2
- - o o 4y — N
1.4.1.4 YE—f -2 RTAL-TORTO—Z - IN—ING T4

YE—FSRTFL-IHRTAO—F - /8—ARST4TId £AXMIZ STM32 Arm® Cortex® MPU R—ZD Y AT LEFF
FHEEIFERALET . [Remote Systems]E 2 —[ET77 4L ERRIZ, [Remote Shell]lE 2a—IEaT U RETIZHERALE
-g-o
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13. YEBE—M Y RTFL-IHRTOA—F - IR—ARYT1T

mworkspace,urm - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE - [m] X
File Edit Source Refactor Navigate Search Project Run Window Help
N HRRPIENRRZTRI@ G @S i 5 ooy O Quick Access ||| | B % (/€8
45 Remote Systems 0 i Team B[4 mainc ~ 0 B outline &2 =
EeCoREISE ¥ 1 /* USER CODE BEGIN Header */ A BlERN o ¥ v
v Ef Local 20 /** W mainh ~
© % Local Files 3 B LT T L LT TR 8 malloch
> My Home 4 T Ofile i ® huart2 | UART Har
v o Drives 5 @brlef ot Malv program body ) ) ) ) ) @ © VERSION_NUMBEF
3 Qe 6 B e e © € CRC NUMBER
: 1 co
* i |
> 2D\ ; 7 @attention ® “BUILD_ID : const u
@ Di o
VGLocal Shells 9 * <h2><center>&copy; Copyright (c) 2019 STMicroelectronics. ° Distance : uint32.{
Focal 10 * All rights reserved.</center></h2> b Seconds : uint32. 4
11 * ++ SystemClock_Conf
oS .
12 * This software component is licensed by ST under BSD 3-Clause license, ﬂSMXfGNOJ”'t(""'d
13 * the "License"; You may not use this file except in compliance with the 7 MX_USART2_UART
14 * License. You may obtain a copy of the License at: ® ip:int
15 * opensource.org/licenses/BSD-3-Clause ® ramx:int
e . ® mylP_read() : int
17 R KRR K R K K K KK R R K R R K R K KK KR R s B aDAM raadn - in
< > < >
8 Remote System Details 2] Tasks | [E: Remote Shell &2 L EPEEE Y =0
B Local i2 |
[w)09/19/2019 @6:34 PM 424,456 stm32cubeide.exe ~
Q09/19/2619 06:43 PM 464 stm32cubeide.ini
[w09/19/2019 @6:34 PM 129,544 stm32cubeidec.exe
09/23/2619 10:33 AM 600,878 uninstall.exe
< > 8 File(s) 1,306,519 bytes
= = 10 Dir(s 599,160,823,808 bytes free
=] Properties 52 (3, Remote Scratchpad = 2 T Y
RERR Y B C:\ST\STM32CubeIDE_1.1.0.19w38_targetplatform_2019-09\STM32CubeIDE>
Property Value
Name C\ST\STM32CubelDE_1.1.0.19w38._... P C:\ST\STM32CubeIDE_1.1.0.19w38_targetplatform_2019-09\STM32CubeIDE> ©
Number of children 0 < >
Type prompt
Command ol K
prompt: CAST\STM32CubelDE_1.1.0.19w38_targetplatform_2019-09\STM32CubelDE> Statiis: affline -]

[Remote Systems]E 2 —(ZI&. FTP, Linux®, O—#)L. SSH. Telnet, Z D& L= HFLLMEHERCRAV A HYE
ERD

14, FR R

[Z New Connection O X

Select Remote System Type

Local file system on this computer

System type:

v [ General
T FTP Only
ﬂ Linux
=l Local
3 SSH Only
GTeInet Only (Experimental)
Unix Unix
¥ Windows

@
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1.4.2 IT4%

IN—ARGTFATDITAABEIIREICFEALET . TTAREERFICV DO THRKIENTEFEIT M, 7UT07LTE
BOIE—EIC1 DFETTT, REIFAUEFIC, BHE3IT422BEM TONET, TTA42DHELT.C IF0
B YRR T-ITT 45, STM32CubeMX TINA REHRTE T 51=0D .ioc T7MIL-TTAZLRERBHYET,

ITA4R2TI71ILERKIZIE, [Project ExplorerlE a—TI 7/ ILER TILY) VI TBH, File A —a—%FALET,
ITARTIFANEERBTDHE. J7ANVICRKRREOERRBANHHEETRT TRAIVRY () BRRESNET,

1.4.3 Ea—
TIHINTIE N=ARIGTATICEHET HRE M BE 1T ARTEINFET  CORRICIE, SEEELHEREIC
T D, KYZLDEA—DHYET . ZNEDEA—DHIZE, T/AVY -y av OERTPICOHAENET 5%
TIHLDLHNIE. BT —FERTTHLDLHYET,
Ea—(F, WindowShow View A=a1—®)ZXrM 5, WFhb 1 DERIRT HIETHRTENTEET,

15. Show View A=a1—

Eworkspace_um - NUCLEO-F401RE/Core/Src/main.c - STM32CubellC

File Edit Source Refactor Navigate Search Project Run Window

Ny ®vy&Q v @ig v 68 v [ New Window
& Project Explorer 2 B ¥°=0 @y S ’
v [Z NUCLEO-F401RE A TETEIEE ’
i Build Analyzer Show View >
) Build Targets Perspective 5
1 C/C++ Projects o
I Console Alt+Shift+Q, C Navigation ’
¢ Include Browser Preferences
- Navigator S h
© Outline AltsShift+Q 0 [P ¥ <h2><center>&
N :
[ Problem Details 2 . All rights re
. Problems Alt+Shift+Q, X 2 * This software
1 Project Explorer 3  * the "License"
I Properties 4 * License. You
" Search Alt+Shift+Q, s 5  *
i SFRs 6
7 2 K K K ok K kK Kk koK kK
. Static Stack Analyzer
8 */

| Tasks 9 /* USER CODE END

Other... Alt+Shift+Q, Q
‘ 21 /* Includes -----

Ea—I&. £ H 15 [TRLEYAROMIZEHYET . COURMZF, BEBIRDTD/IN—ARGT4T12BEES H16E
TEATIHERL—BHUEE LA —LIRTREINFEFRFA, CSIZEFENBVE 2—IZ7I9ERTBIZIE, URRD Other... Zi#
RLET . NIZE>T. [Show View]F 47045 - Ry ANKFTENET , WFAHADE1—FFTILY) oL TRIE.
FOEA—IZEENDFDMDMEEIZT VAL TS,
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[ 16. [Show View]& 1 7a%

[ZE show View O X

type filter text

> = C/C++
» = Connections

> & General
> & Debug
» = Device Configuration Tool
> & Help
> = Make
» = Remote Systems
v = SWV
“L SWV Data Trace
l.- SWV Data Trace Timeline Graph
l- SWV Exception Timeline Graph
B SWV Exception Trace Log
B SWV ITM Data Console
= SWV Statistical Profiling
B SWV Trace Log

> = Team

Open _ Cancel

Eia—DHARXEMEBIE. RDOELSICLTEETEET, BIZE1—% STM32CubelDE RDFHFLIMEIBETRS VS LE
¥, Ea—%EE LD STM32CubelDE 94 RN ZETRSY T TEHEEARETT , CO LSV EESnf-E 21—
[ I L= RYIZRTRENET VB SN -E 12— D E 21— LRI ESITHEEELE T A BIZT—HIRVF
DETEICKRTEINT T, YIVEE SN -E2—2BUHEA T BIZIE. FD42T%E STM32CubelDE o4V RRIZKSYS L
ij—o

IN—RARGTA4THEFTDREICRTIZIE . Y—=IN—DIN—ARG T4 T - TAAEEI)YIL T, JALHD Reset &
BIRLET . N—RARGT4TEV YT BE5— DD AEIE. A= 21— WindowPerspectiveReset Perspective % {# F
LET,

1.4.4 D490 - THOERRET—ILE
Y= ILIN—DRIBEFEEIVVITBE, V499 TOER-TFERAN RYIRANKRTINET, CORYIRIZIE. RERTD
FEDIL—ROF—T—REANTEES  A=2—-aTUR Y—ILNN—REY TLITFLURDHBTE. . Ea—71E
D GUI ATCIHrE . COTHFAMNRYIREFERALTRDIFAIENTEEFT ,, AIONDBREXFIEANTIE B
REHWIZEBITDIRTO GUI A TSI IM497 - THOERIZESTY T I AL LTERERENET , LONDXF%E
ANTBIZONT, REHEENEFFICKYAENET,
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BREFATAT DRNEBIIBENTWNSTLIZLURRELE  BED GUI AT oAEMENR DM BHEE
BlE. V9499 -TORREFERAT HEBEEENTEET, T, RETITAITHEN—ARIFT 4T TIHIERFRIZHELTY
BAZa—-aARVERPY—)LNN—REAVERB T HEEICHERNTT,

BIZIE 17 DESIZ, 9495 - THORRXIZBREXES SWV 2AHhT 5L, —8HTHE2— GUlLLavUR, JLI7L
URABEDYRMEEIZRRINET BRBEINE2—DOTLI7L U RABREFRKICIF BREREDYAMSER
D GUI ATz HMED I ILET,

E17. 9499 7OtA

' Q B4
SWV vll
Views ‘4 SWV Data Trace (SWV) :
L= SWV Data Trace Timeline Graph (SWV)
L= SWV Exception Timeline Graph (SWV)
& SWV Exception Trace Log (SWV)
B SWV ITM Data Console (SWV)
£ SWV Statistical Profiling (SWV)
£ SWV Trace Log (SWV)
Commands @ Config - Configure SWV
Show In (SWV Data Trace Timeline Graph)
Show In (SWV Data Trace)
Show In (SWV Exception Timeline Graph)
Show In (SWV Exception Trace Log)
Show In (SWV ITM Data Console) bl
Show In (SWV Statistical Profiling)
Show In (SWV Trace Log)
Show View (SWV Data Trace Timeline Graph) - Shows a particul
Show View (SWV Data Trace) - Shows a particular view
Show View (SWV Exception Timeline Graph) - Shows a particul:
Show View (SWV Exception Trace Log) - Shows a particular viev
Show View (SWV ITM Data Console) - Shows a particular view
Show View (SWV Statistical Profiling) - Shows a particular view
Show View (SWV Trace Log) - Shows a particular view
Search 'SWV'" in Help

&

Help

1.5 HmE - ILIFLUR

STM32CubelDE [&, SEXFELRAETHREITA A TEET , A=1— WindowPreferences L T. [Preferences]
BAT7OTZREET . COFAT7OTDERRAVIE. TLIFLUVADBEDR—IIZBEITA-OIZFEALET . C
CIZIE TR - T4—ILREHY . RESNDIHBERYIAL ENTEET  FM7O05 A LDOKMNEFERAT L, R—
REATRICBETEET, BRIRAVIZIE, RREINETLIFLURADBENRTEINET . RELFASHADEEEM
Z T Apply #9Uv0F BERENBHFINET .

Restore Defaults (. TR THDEEZ YN FT, TLIFLUREREF. 7TIVT—23> DT —HAR—RND A4
F—R- DA N CREFINET 203017 BET—IAR—ZANEE ZO1—H -3ZaT7ILDTEsi30 1.7 B
TI—OAR—ZADMEER|TIX. TLIFLUYRAD NG T YT R, T—HAR—ABTOAE—D A HZEBHLTLET,
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E18. FLIPLVR

E Preferences O X
|type filter text | C/C++ Ovp v w
> General
> C/CH+ General settings for C/C++ development:
> Help _ _
> Install/Update Outline view
> Remote Development [ Follow unindexed header files when producing the outline view

> Remote Systems
> Run/Debug
> STM32Cube
> Team Refactoring C/C++ code

Note: Enabling this preference may have negative impact on performance.
Terminal [] save all modified resources automatically prior to refactoring
Rename in editor without dialog

C/C++ dialogs

Clear all 'do not show again' settings and show all hidden dialogs again

‘ Restore Defaults H Apply ‘

@ m ﬂ’:ﬂ | Apply and Close | ‘ Cancel ‘

TLI7LURADR—CEIBIZ—BYSHBLT, REARELGA T av 2T LB LET . CORDEYIIVT
1. ZO—EHEBNALET,

1.5.1 TLIFLUR - TT44
ITARIE, SESFHREMNTRETT , AR L. A=21— GeneralEditorsText Editors &R 5&. TTA2DRD LS
B—RHREEELTILI7LUR- RIVDBRFEINET,
« RRT 5427 DiE (Displayed tab width)
o AJI2ZEBEXFZEHE A (Insert spaces for tabs)
« BAEDITE/ NS4+ (Highlight current line)
+ {T&S %% (Show line numbers)
. ZOh
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E19. FLIPLYR - THAM IT 14

m Preferences O X
Lline || Text Editors Qoo
v General
Compare/Patch Some editors may not honor all of these settings.
v Editors See 'Colors and Fonts' to configure the font
Text Editors ee olors an onts to configure e ront.
Workspace Undo history size: 200
v C/C++ ’
v Editor Displayed tab width:
Scalability Minsert spaces for tabs
Syntax Coloring Highlight current line
[[]show print margin
Print margin column: 80

Allow editors to override the margin column
[~ Show line numbers
Show range indicator
D Show whitespace characters (configure visibility)

Show affordance in hover on how to make it sticky

When mouse moved into hover: Enrich after delay v

Enable drag and drop of text
M Warn before editing a derived file
Smart caret positioning at line start and end

Appearance color options:

Line number foreground Color:

Current line highlight

Print margin

Find scope

Selection foreground color
Selection background color
Background color
Foreground color
Hyperlink

More colors can be configured on the 'Colors and Fonts' preference page.

‘ Restore Defaults ‘ ‘ Apply ‘

® iﬁﬂ ﬁ | Apply and Close | ‘ Cancel ‘

1.5.2 TLI7LUR -a—FK-REAAILDEXETE
BALGERXEEATAILSICITA9ERETEET,

A=a— C/C++Code StyleFormatter #:&R¥ 5L, 7 T4 - TATFAINERETHTILI7LUR - RAUDRIREIN
EZ 8
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20. FLI7PLVR - EXBRE

m Preferences

| type filter text

Perspectives
Project Natures
Search
> Security
> Startup and Shutdown
Ul Responsiveness Monitoring
> User Storage Service
Web Browser
> Workspace

Formatter

O X
=R A= 2 4

Active profile:

Configure Project Specific Settings...

K&R [built-in]

v ‘ ‘ Edit... Remove

New... ‘ ‘ Import... |

Preview:

/*

* A sample source file for the code formatter preview

v C/C++ */
Appearance #include <math.h>
> Build
Code Analysis class Point {
v Code Style public:
Code Templates Point(double x, double y) :
Formatter x(x), y(y) {
Name Style }
> Organize Includes double distance(const Point& other) const;
Core Build Toolchains
> Debug double x;
v Editor double y;
> Content Assist s v
Folding
Hovers
Mark Occurrences ‘ Restore Defaults ‘ | Apply ‘
@ ﬂ'\—"ﬂ ﬂ’“ﬂ | Apply and Close | ‘ Cancel |

COFRTEdit.. 27Uv0 T 5EHLWNEATOTARE. BRLE-TOD7ALNEREDI—T 42T L—ILICHEST
BHTEFT . cOFA(70OT% 21 ITRLET
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E 21. FLI7LYR - 3—K- R4/ DiRE

[ profile ‘GNU [built-in]'

Profile name: ‘GNU [built-in]

Export...

Indentation

Brace positions

Class declaration:
Namespace declaration:
Function declaration:
Blocks:

Blocks in case statement:

Braces White Space New Lines Control Statements Line Wrapping

Comments Off/On Tags

Preview:

[ show invisible characters

Next line v
Next line v
Next line v
Next line indented v

/*
* Braces
*/
#include <math.h>

int digits[] =
{ 0) 1) 2’ 3J 4J

5,6,7,8,91%;

~

Next line indented v

‘Next line indented N class Point

{
public:
Point (double x, double y) :
x (x), y (y)
{
}
double
distance (const Point& other) const;
int
compareX (const Point& other) const;
double x;
double y;
s

‘switch' statement:
Initializer list: ‘Next line indented N

[Keep empty initializer list on one line

® Apply OK ‘ Cancel

TLIFPLUR -2 ybT—49-TOXF L DERE

STM32CubelDE DAV RAV R I&, STM32 TNARIERIZT V2R T BF-OIZA 84—y EFERALET, 10 5—%
YRADTHIERIZTOXY - H—N\EFEALTSEA . STM32CubelDE 2L DBREMNBE(ICHRYET, TOx
S MEHFTE L. *=1— GeneralNetwork Connections ZiEIRT B ETRIRINDITLIFLUR - RAVIZHYET, &
EEEE T BIZIE, Active Provider Z[ManuallIZE&2FE L. [Proxy entries]D @D [HTTP]&[HTTPS1IZDLN T, Edit...
R ES) L THRAR (Host) , iIR—k (Port) . 21— (User) . 78X —K (Password) 44 EDEIZEHLET,

1.5.3
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22. FLIFLUR - RyRIT— AR

[ preferences m] X
Network Network Connections SoET T
v General

v Network Connections Active Provider: Manual v
SSH2
Proxy entries
Schema Host Port Provider Auth User Password Edit...
HTTP Manual No Clear
HTTPS Manual No
SOCKS Manual No
[J HTTP  Dynamic Dyna.. Native No
Proxy bypass
Host Provider Add Host...
localhost Manual Edit..
127.0.0.1 Manual
Remove
Restore Defaults ‘ Apply
@ [Eﬂ ﬂzﬂ Apply and Close | ‘ Cancel
i TOFXFHREDRFICHBEMNELDIHEEIL. secure_storage Z7MILHRN TV ATREEA HY FET , BEEMHER

TBITIE RDOFINEEFEITLTIZELY,

1. E{THh®D STM32CubelDE 77 7r—avad R THETLETS,

2. TJ7AJl C:\Users\user name\.eclipse\org.eclipse.equinox.security\secure storage
DBFEHLVLDICERLET,

3. STM32CubelDE ZHE#LET

4. A—YPONRRIT—FHREDFERESTTOF L DORINT—IHREEZEFHL. HLL secure storage F7AIL
ELTHRFELET,

1.5.4 TLI7LUR - EILRZEH
STM32CubelDE D FLI77L 2 RIE. IDE ADH TSEBTELE LR EHDOEEEEZHEATLET,

A=a1— C/C++BuildBuild Variables %:&iR3 % &, [Build Variables] D FLI7L VR - RAVHARTEINET  EILRE
#(& STM32CubelDE NT ${VAR} ERFETHIETHEATEFET , Show system variables #H#IZF 5L, FEAH
BT RTOEHSRTRINET,

23. FLIPLUR -EIFEH

m Preferences O .t
typa filtes test Build Variables T
¥ General -
~ CiCes Name Type Valse A Add.
Appearanoe DeiverData String CaWwindows\Systemn3 A\ DrivershDviverData it
~ Buld eclipse_home String <ECLIPSE DYNAMIC VARIABLE>
Build Targets env_var String <ECLIPSE DYNAMIC VARIABLE> Delete
Build Variables FPS_BROWSER_APP_PROFILE_STRING Steing Intermet Explorer
Console FPS_BROWSER_USER_PROFILE_STRING Strirgy Default
Environment gnu_arm_emibedded_comgiler_path String <ECLIPSE DYNAMIC VARLABLE>
Logging gnu_tooks_for_stm32_compiler_path String <ECLIPSE DYNAMIC VARIABLE>
~ Makefile Editor HOMEDRIVE String o ~
Sattings =
Setings [+] Sheww systom varisbles
Code Analysis
» Code Style Build Variables are IDE anby vaniables, which can be used for string substitution when defining external bulder configuration,
Coee Build Toolchains such as environment variable value or command line parameter in form of $(VAR], intemal builder may use them directfy.
<tk o N Restore Defaults Apply
) s 5 Apply and Clase Cancel
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—HAR—RETAT IR

#E 1. Y= ILFz—rDEIIRETHDH

gnu_tools_for_stm32_compiler_path GNU Tools for STM32 Y—J)LFz—2~D/ R
gnu_arm_embedded_compiler_path GNU Arm Embedded Y—/JLFT—2~D/R
stm32cubeide_make_path make & BusyBox A~ /31X

24 IZ.ENWREHEZFERLTY—LFI—0DN—230FRTT D ELRRIRTYITDOHZERLET,

24. ENFERIZKBE IFHIRTYS

| B Properties for NUCLEO-FAO1RE O »
type filter text Settings s v - 8 ‘
‘ > Resource o
Builders . . o A ; :
v C/C++ Build Configuration: |Debug [Active ] Manage Configurations...
Build Variables
Environment ® Tool Settings #* Build Steps Build Artifact Binary Parsers @ Error Parsers
Logging
Settings Pre-build steps
> C/C++ General Command:
CMSIS-SVD Settings ‘ ${gnu_tools_for_stm32_compiler_path)\arm-none-eabi-gcc.exe --version ~ |
Project References Description:

Run/Debug Settings ‘ Display toolchain version v |

Post-build steps

Command:
| ]
Description:
| ]
v
@
1.6 D—JAR—RETAD IR

D—HYAR=RETOADIINDEARBEELETHE. RO KSIZHYET,

o J—HRR—=R[ZFTACTHMEENFT T, T—IAR—X[FHEMBIZIEL. TOSz I TALOR)EIEEFND
~DSBEELTALINITT,

o TODIHMIETFAINEENTT TODIMIBMHICIE. 7ML ESTTALIMNITHY., YT T4L IR
2k THRRIETEET,

s 1ENAVEL—ET. 774N - P AT LRDIESEFRGFICEHD T —HAR—REREFETEET . §T—URAR
—RIZF. BHROTOCIINEEDDIENTEET,

o J—HOAR—RBOYPYVEZ ZERETT A, —EIZT7ITA4TILTEBZT—HRAR—RIE 1 DT T,

o A—HETITAITHRT—UAR—AADEEDNDTADIIMNITIEATEE T, D T—HRR—IXRAIHBTAD
THIMIE, FDT—IRAR—=RIZHYBZ BV RY T IR TEE A,

o TODIVMIEENDTFAILIE. TOCIHOMNADITAHILE IZHEBERIFEE T IHEITLL, BIOBFRRICEEFESNT:
T7ANETOASIHMI VT BIENTFRETT .

o J—HAR—ZDYY#Z L, BHEDHTOCIIMNEAZETEOKITEETEHETT . ChickY ., REERBIIE
ERS

ERIZF, T—IRAR=RETOADIHNEFRTEIARICKY, BULRE#E. 2FYT—IRR=RIZTOD IR

EFEN. SHIZEFDTASIINMNIT7AIDNEFTNDEVNIEELZHEIERTEET,

1.7 BEIT—IAR—ADERE

) —PZXAR—X[F STM32CubelDE DFEENFFITERTEFE Y, STM32CubelDE DfFERAHTH. FIDT—IZAR—IA~D
PIVBRZ N ABETY . TDHEE . HLLWIT—IAR—XD:EIR%E . STM32CubelDE (FBEBLET , HILLVT—U AR
— X T STM32CubelDE #H#2E1 9 5IZ(d. A=2— FileSwitch Workspace #:#RLFE T,
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BEFETI—IRAR—RDEE

STM32CubelDE A EB#L TS T —9 X R—X (&, WindowPreferences %:&#RL T. [Preferences] #4704 M
GeneralStartup and ShutdownWorkspaces #:ZRTHETEBTEET , BRI Tld. Prompt for workspace
on startup GEEIFFIZT — U AR—RDF AU TrERT) EFZIZLIZY . Number of recent workspaces to remember
(RBIBT DRIADT—IAR—RDH) 1T BIHEZHRELIYT HIENTEETT,

25. FLI7PLUR - D—HRAR—Z (Preferences - Workspaces)

[ Preferences ] X
type filter text Workspaces Hvipovw
v General ~

> Appearance Prompt for workspace on startup

Compare/Patch Number of recent workspaces to remember: ‘E%
Content Types
> Editors
Globalization
Keys
Link Handlers
> Network Connections
Perspectives
Project Natures
Search
> Security
v Startup and Shutdown
Workspaces
Ul Responsiveness Monitoring
> User Storage Service
Web Browser

Recent workspaces

Remove

> Workspace
> C/C++
> Help
> Install/Update
> Remote Development
> Remote Systems

> Run/Debug v Restore Defaults Apply
@ g ﬁi Apply and Close Cancel

RIAFERALIZT—IAR—RDYRADS, REGEDEFIRLTHIBRT HIELAEETT , fz7ZL. SOURMNET—
AR—ZHFHIBRELTEI7MIVISHIBREShER A, Tz, 77V AT LMSEEIBREINERE A,

1.71 D—HRAR—=ZADTLI7LUAD NI TS
T—JRR—RDBPEFETLIFLVRADAE—FERLTHLZEIF, —BHICEN-ERTETT 4FCITviaRKE
BICT—ORAR—REERETLISEICERATHY . REMNMNT TFETREEZCVETRENGKAGYET,
AZa1—0 FileExport Z5&RLET , KIZ/SRILIND GeneralPreferences ##IRLET . Next REVEZ 9L TR
DR=T(ZFBY ., Export Al ZBEHNCT HELBIC. BUHTFAILEEAALET,

1.7.2 D—HZAR—RBDTLI7L U AOaAE—
D—HRR—=RBTILI7LUREIAE—FBIZIE. ET T—IAR—=ZADTLI7LUADI\vI 79T OERBIZH->
T.BREDOTLIZPLURETHRR—ITD2RELBHYET,
| FileSwitch Workspace Z:&RL ., HILWWT—IRR—REHELET . STM32CubelDE AEIEEIL, FHLLNT—4
AR—ZAMNFAEET,
A=a1—0 Filelmport Z#IRL. /3R JLND GeneralPreferences Z:&RLEY . Next RELEHIVILTRDA—D
[ZBY. Import Al #HICLT. I7MIVBEANLET . CNT. AADT—YVAR—=RI[ZRLTLI7ZLURANERES
nEY,

1.7.3 Java E—T B DEL R

Java E—TJHEEOERAEEEHRT SIZIE. A=1— WindowPreferences %&iRLEJ . [Preferences] X— D
General /—F%#IRL. Show heap status ZH#ICLFET . Java E—TDBEEDFRELEZZFEN
STM32CubelDE D RAT—RR - IN—[ZRREINBKSITHEYET , RT—2R - N—NoFETHR—-aL v a6
R BEHETRETT .
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26. Java E—F{EEDIREER T

m Preferences ] X
‘type filter text | General Lvoovy -
v General A
> Appearance [ Always run in background
Compare/Patch [[TKeep next/previous editor, view and perspectives dialog open
Content Types Show heap status
> Editors

Workbench save interval (in minutes): ‘ 5

Globalization

Keys Open mode
Link Handlers @ Double click
> Network Connections O single click
Perspectives Select on hover
Project Natures Open when using arrow keys
Search
> Security Note: This preference may not take effect on all views

v Startup and Shutdown
Workspaces
Ul Responsiveness Monitoring
> User Storage Service
Web Browser
> Workspace
> C/C++
> Help
> Install/Update
> Remote Development
> Remote Systems

> Run/Debug - ‘ Restore Defaults ‘ | Apply ‘
@ lm Iﬁ | Apply and Close | ‘ Cancel |
1.7.4 ERATERNT—IRR—X

HB1D2DT—HYAR—R[ZI&, —EIZ 1 DO STM32CubelDE AV RAV AL T VA TEEF A, HIET—HX
R—ARNDEEINBEELLENESIZTE=0HTY, STM32CubelDE . RILTOS S LD DA R4 ADEEIZ{E
FDT—IRAR—RATRILLSETEHE, RDIT— Ay tE—CNRRINFET,

27. Workspace unavailable

mWorkspace Unavailable X

e The default workspace 'C:/Users/ +/STM32CubelDE/workspace_um' is in use or cannot be
created. Please choose a different one.

‘ Retry ‘ | Choose |

CDAVE—UARTENFEHBEL, DT —IAR—ZEEIRT S50, BEICEITHD STM32CubelDE [ZR-TLEE
(AN

1.8 STM32CubelDE & Eclipse® M & A&

STM32CubelDE (&, O TEHDHEEEEHEZ TS ALY ITERGBELZREALNBTT EB T RNEHEESL
T.CICH++ AAVMDRARILF YY) BEPI—FOBEBHE. A>TV - TY AR NSA—=4-EVb O—K-FUTL—
MEEDRBYET . TTARE AV —F-T7AINDIRFEBFRI VY NAN—FTFR Y YI2kBa—F-FES—
230 TYIR—I  RBIEYRM BHERRBEELEDHATOET . COZDEIL IV T, ERTHYLELALR
HELMNBEY—ILEL OB LET,
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1.8.1 F—R—K-a—khvbk
TIADKDOYIZF—FR—F-a3— bWyt EHRHITIEEFNTT . BEATEREFEEL I~ AYFD—DON
CTRL+Shift+L T9, SO a—bAvh I FRAATEELGZTRTOII— VDR RRERRLET,

28. a—bhyb-F—

Activate Editor F12 A

Backward History Alt+Left

Build All Ctrl+B

Build Target Build Shift+F9

Close Ctrl+F4

Close All Ctrl+Shift+F4

Collapse All Ctrl+Shift+ Numpad_Divide

Content Assist Ctrl+Space

Context Information Ctrl+Shift+Space

Copy Ctrl+Insert

Cut Shift+Delete

Debug F11

Delete Delete

Expand All Ctrl+Shift+Numpad_Multiply

Find Text in Workspace Ctrl+Alt+G

Find and Replace Ctrl+F

Forward History Alt+Right

Last Edit Location Ctrl+Q

Maximize Active View or Editor Ctrl+M v
Press 'Ctrl+Shift+L' to open the preference page

ZOBRRERDRFPIZ CTRL+Shift+L %383 &, [Preferences] #4705 D [Keys]I R4V MBEEET,
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29. a3—phyrDILIFLUR

[T Preferences O X
‘ type filter text Keys b vpv w
v General
7 Appearance Scheme: Default v
Compare/Patch
Content Types ‘ type filter text
> Editors ~
Globalization Command Binding When Category User XD
Keys Activate Editor F12 In Windows Window
Link Handlers Add Block Comment Ctrl+Shift+/ C/C++ Editor C/C++ Source
> Network Connections Add Bookmark Edit
Perspectives Add Expression Group > Local Variable Run/Debug
Project Natures Add Expression Group > Registers Run/Debug
Quick Search Add Include Ctrl+Shift+N C/C++ Editor C/C++ Source
Search Add Memory Block Ctrl+Alt+M In Memory View Run/Debug
> Security Add RegisterGroup Register Grouping co...
> Startup and Shutdown Add Task... Edit
Ul Responsiveness Monit Add to Working Set Edit
> User Storage Service Align const qualifiers Ctrl+Shift+A C/C++ Editor C/C++ Source
Web Browser Apply Patch... Team
> Workspace Back Navigate v
> C/C++
7 Help Copy Command Unbind Command  Restore Command Filters... Export CSV...
> Install/Update
> Remote Development
> Remote Systems Name: Activate Editor
> Run/Debug Description: | Activate the editor Conflicts:
7 STM32Cube Command When
> Team
Terminal Binding: F12 <
When: In Windows v
[ Show key binding when command is invoked
< N Restore Defaults Apply
@ @ @ Apply and Close Cancel

[Keys] XAV TlELa—bhvhDEMEREEL. AF—LNDZEE (FI4/Lk, Emacs. Microsoft #® Visual Studio) . &
A—hAYMF—DBRE. TOMDIRIEETIENTEET,
£ 212, —HBOF—DABLET IAIIEIETERLET,

%= 2. ¥—-a—brhyt0fl

aE—(Copy) Ctrl+C FATATEI4URY
Fwhk(Cut) Ctrl+X FATATEI4R
BEY {4+ (Paste) Ctrl+V HAT7ATED1URD
7 7\v% (Debug) F11 4R
B £ #%RA<(Open declaration) F3 C/C++ TT44
1)77L > X (References) Ctrl+Shift+G | C/C++ TT4% /Ea—
774 V% F L TR (Find and open files) Ctrl+Shift+tR | C/C++ TF 4% /Ea1—
BEBE/7O0v7ERE—FDYYHEZ (Toggle selection mode normal/block) Alt+Shift+A C/C++ TT45/Ea—
RX— LA (Zoom In) Ctrl++ TEXAMRE
A—LT ™+ (Zoom Out) Crl+- TERMEE

1.8.2 ITARDA—LAVEX—LTIH

Ctrl++ & Ctrl+- 9 2ET. TXF AN ITAEDTIAI N T b YA XEEHTEET,
o Ctrl++ [FFFAMX—LALET,

UM2609 - Rev 4 page 25/228




‘7 UM2609

STM32CubelDE & Eclipse® OE&

o Ctrl- [FTF RS —LTIMET,

E BIEX— /YR FEXF—R—KF T, #EX—/URIZHD + TE - F—FFHAIT DB EIE, ESEITNZ T Shift F—%
I ZETRX— LD HERELE T (Ctrl+Shift+ Ff=(Z Ctrl+Shift-) .

 30. THRNEX—LAV LI T 142

workspace_um1 - NUCLEO-FAOTRE/Core/Src/main.c - STM32CubelDE -
o} o x
File Edit Source Refactor Navigate Search Project Run Window Help
- HE®- R B NQIDIGE- &[G i-ids - [IRE Y- F -0 @ QuickAccess || 5|ty
[ Project Explorer & ainc 02 = O B= outline 52 ® Build Targets =B
>Emwh S NNEE
v FZNUCLEO-F401RE . @ Distance : uint32_t ~
> 48 Binares /* Configure the system clock */ ® Seconds:uint32 t
> gllnc\udes SystemClock_Config(); HSSyszemcwock,Conﬂg(voiu) void
v B Core ++7 MX_GPIO_Init(void) : void
> (i 4+ MX_USART2_UART_Init(void) : void
v @ s /* USER CODE BEGIN SysInit */ ® ip:int
> [g mainc @ ramx:int

> [g] stm32fdxx_hal_msp.c
> ] stm32fdxc_itc

> [ syscalls.c

> [€ sysconfc

> [g sysmem.c

© mylP_read() : int
/* USER CODE END SysInit */ © myRAM read() : int

® _binary_data_start : int
© _writefint, char*, int) : int
© main(void) : int

/* Initialize all configured peripherals */

>[4 system_stm32faxx.c MX GPTO Tnit(): v © SystemClock_Config(void) : void
> (= Startup < > © ¥ MX_USART2_UART_Init{void) : void
> [ Drivers = = = =
> G Debug 21 Problems ¥ Tasks BJ Console 52 [ Properties ™ B v [~ = 5[5 build Analyzer &% == Static Stack Analyzer #v=0
> (= Debug2 No consoles to display at this time. NUCLEO-F401RE.elf - /NUCLEO-F401RE/Debug - Sep 23, 2019 2:05:13 PM
> (= Release
[ T —— Memory Regions  Memory Details
5] NUCLEO-F401RE elflaunch Region Startaddress  End address  Size Free
[ZINUCLEO-F401RE oc EERAM 0x20000000  0x20018000 96 KB 94.27 KB
= readme.txt X X 1 .
= read 0x08000000  0x08010000 64 KB 537 KB
&4 STM32F401RETX_FLASH_IPCodelnFlash.Id ¥ 0x08010000  0x08010800  2KB 199 KB
[T STM32F401RETX_FLASH_ORG.Id EEHFLASH_V 0x0801f800 0x08020000 2KB. 1.99 KB,
& STM32F401RETX_FLASH_RAM_CODEId
58 STM32F401RETX FLASHId
5 STM32F4O1RETX_RAM.Id
> [T STM32F401_Ace
Writable Smart Insert 169:16: 4028 H i -

1.8.3 7AWV ET(EOBELTHK

T7AILETIEORBELTHCE—R—F > a—rhAvk Ctri+Shift+R [£, RELALEHEED—DTY , BKI7MILD

BHID—EHEANLET . BEIZISCT. 0?2 #BML. TMIURHD—FREEZRTITHIELARTT , TTEM., —

I BI7MINBDIVANERRLET . REFREDURMDERHDI7AILERIRL. XD 3 DDHEDWT MK

Yo7 ILEREET,

e Show In: RAYFE S - YRRCEIRLIE2—D 1 DIZT7AMILEZEYET (#include 770 ILKEBEFZRISHH-E
J-_UE)O

« Open With : FOYTE O - YRFGEIRLEITAE2TI7MILEREET,

+ Open: B[ZIZ# C/C++ TTARITI7ANERET T, BTKBRI—MBHUIZHERIN DA T arTLLI,

1.8.4 DIRDIFTY 1=
#if & #endif TEHFENIZI—F - TJOVIEHYLLZOCIENTEET . COEETEMICTSHICIE.
WindowPreferences M5, 5[ C/C++EditorFolding [C#EIL T, FyoRyo XM Enable folding of preprocessor
branches (#ififendif) ICFz v o9& ANET . Frvik  TT(2EBEMTILENHYET . I7MLEHALTHLE
VHKEITAADERBITNIBTAAVDNRRIEINDID T, YT ABEEN BRI hhVET,
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31. TT43 DY ==&

mworkspace,urm - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE - [m] X

File Edit Source Refactor Navigate Search Project Run Window Help

1.8.5

UM2609 - Rev 4

O HR®- R @ Qg - @i -i™s

SERE g

No consoles to display at this time.

Writable Smart Insert 1:1:0

Flvtoovo @

[ Project Explorer % ES Y =0 [ manc 2 = 0 Bz outline 2 (@ Build Targets =
> [EmyLib 161 ~ B 0o % v
v [ NUCLEO-F401RE 162 /* USER CODE BEGIN Init */ o mainh
> #¥ Binaries 163 2 malloch
> @l Includes 164  /* USER CODE END Init */ @ huart2 : UART HandleTypeDef
v (2 Core 165 ) @ © VERSION_NUMBER : const uint32_t
> @ inc 166 /* Configure the system clock */ ® © CRC_NUMBER : const uint32.t
v &S iz; SystemClock_Config(); ® CBUILD_ID : const uint16_t
> [ mainc 169 /* USER CODE BEGIN SysInit */ @ Distance : uint32.t
> [€] stm32faxx_hal_msp.c 70 @ Seconds: uint32_t
> [g] stm32fxx_itc 171 /* USER CODE END SysInit */ ++ SystemClock_Config(void) : void
>[4 syscalls.c 72 ++5 MX_GPIO_Init(void) : void
> [ sysconfc 173 /* Initialize all configured peripherals */ 45 MX_USART2_UART_Init(void) : void
> [ sysmem.c 174 MX_GPTO_Init(); ® ip:int
> @system_stmszmxx.c 175© #ifdef TEST_MALLOC ® ramx:int
> (= Startup 176 mem3=malloc(12); @ mylP_read(): int
> [ Drivers 177 mem4=malloc(12); ©® myRAM_read() : int
> (= Debug 178 mem5=malloc(12); @ _binary_data_start : int
> (= Debug2 179 memé=malloc(12); ® _write(int, char*, int) : int
> (= Release 180 mem7=malloc(12); ® main(void) : int
[FINUCLEO-F401RE elf.cfg 181 #endif ® SystemClock_Config(void) : void
=/ NUCLEO-F401RE.elf.launch 182 © ¥ MX_USART2_UART_Init(void) : void
[ NUCLEO-F401RE.joc 183 MX_USART2_UART_Init(); © ¥ MX_GPIO_Init(void) : void
= readme.txt 184 /* USER CODE BEGIN 2 */ © Error_Handler(void) : void
% STM32F401RETX_FLASH_IPCodelnFlashId 122 nememalloc(12); A assert failed(uint8_t*, uint32_t) : void
S STM32F401RETX_FLASH_ORG.Id " . .
[T STM32F401RETX_FLASH_RAM_CODE.Id 187 a men2=malloc(12}: S
S STM32F401RETX_FLASH.Id
3 STM32F401RETX_RAMId 21 Problems ] Tasks B Console 53 [=] Properties =0 Build Analyzer 52 == Static Stack Analyzer #v=0
> [ STM32F401_Ac6 2R

NUCLEO-F401RE.elf - /NUCLEO-F401RE/Debug - Sep 23, 2019 2:05:13

PM

Memory Regions  Memory Details

(quicaceess || 18 [B4

T0yIERE—F

Alt+Shift+A (&, BHELT OV DBIRE—REVIVBRZFES, TOVY - E—REEMICT DL IVREFF—FR—FD
SHIFT+ REIF—TTF RN TAVIEERTEES,

TRy BRE—FOEAAE

TOvBIRE—FOERERIAT HICIE, Alt+Shift+tA ZHLET . THFRAMDEBDBEFREI)VILTTFIZRSYS
LET . 32 TR K3 FIAMICI—IARTESNET
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32. TT43DT OV 7R

25 Project Explorer i & v=0o

> [EmyLib
v [ NUCLEO-F401RE
> #¥ Binaries
> [l Includes
v [ Core
> (=Inc
v [=Src
> @ main.c
> g stm32f4xx_hal_msp.c
> [€] stm32fdxc_itc
> [ syscalls.c
> [ sysconf.c
> [ sysmem.c
> [] system_stm32fxx.c
> (= Startup
(2 Drivers
(= Debug
(= Debug2
[ Release
[FINUCLEO-F401RE elf.cfg
NUCLEO-F401RE.elf.launch
[T NUCLEO-F401RE.ioc
2 readme.txt
[T STM32F401RETX_FLASH_IPCodelnFlash.ld
|1 STM32F401RETX_FLASH_ORG.Id
[T STM32F401RETX_FLASH_RAM_CODE.Id
|1 STM32F401RETX_FLASH.Id
[T STM32F40TRETX_RAM.Id
> [ STM32F401_Ac6

vvivy

mworkspace,urm - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help

MRS R BN G E SO ik i@y RE T H ey O

[€] main.c 0%

174

~

/* USER CODE BEGIN Init */

/* USER CODE END Init

*/

/* Configure the system clock */

SystemClock_Config();

/* USER CODE BEGIN SysInit */

/* USER CODE END SysInit */

/* Initialize all configured peripherals */

MX_GPIO_Init();

175 #ifdef TEST_MALLOC

mem3=malloc(12);
mem4=malloc(12);
memS=malloc(12);
mem6=malloc(12);
mem7=malloc(12);

181 #endif

MX_USART2_UART_Init();

/* USER CODE BEGIN 2 */

mem=malloc(12);

mem2=malloc(12):
<

2 Problems ¥ Tasks B Console &2

No consoles to display at this time.

‘ Writable

‘ Smart Insert

>

= Properties =0 Build Analyzer ©7
BRSNS
PM
Memory Regions
176 :3 [0]

- [m}

(quicaceess || 18 [B4

O Bz outline 53 @ Build Targets

& mainh

& malloch

@ huart2 : UART_HandleTypeDef

@ © VERSION_NUMBER : const uint32_t
© ° CRC_NUMBER : const uint32.t

@ ©BUILD_ID : const uint16_t

® Distance : uint32. t

® Seconds: uint32_t

+ SystemClock_Config(void) : void
47 MX_GPIO_Init(void) : void

++ s MX_USART2_UART _Init(void) : void
ip:int

ramx : int

mylP_read() : int

myRAM _read() : int
_binary_data_start : int

_write(int, char*, int) : int
main(void) : int
SystemClock_Config(void) : void
°f MX_USART2_UART_Init(void) : void
°f MX_GPIO_Init(void) : void

@ Error_Handler(void) : void

/ assert_failed(uint8_t*, uint32_t) : void

= Static Stack Analyzer

NUCLEO-F401RE.elf - /NUCLEO-F401RE/Debug - Sep 23, 2019 2:05:13

Memory Details

EECL S NEE

®v=-o

X

=08

ALMDTHFRANEEBMT HE I—VENATDT AT, EDOTFAMIANSN D EEHRBL T ZE N My &L
STXAMEBMLIZGEEDHE 33 [TRLET,

[ 33. TTF18DTFAM-TOvI~DEM

mworkspace,urm - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run Window Help

CN-EHR®-K- @ Ni@Ibig-a-[d-@-idvidsy i d-En

25 Project Explorer &% & v=0o

> [EmyLib
v [ NUCLEO-F401RE
> #¥ Binaries
> [l Includes
v [ Core
> (= Inc
v = Src
> [ main.c
> g stm32f4xx_hal_msp.c
> [€ stm32fdxc_itc
> [ syscalls.c
> [ sysconf.c
> [€] sysmem.c
> [£] system_stm32fxx.c
> (= Startup
(2 Drivers
(= Debug
(= Debug2
[ Release
[FINUCLEO-F401RE elf.cfg
NUCLEO-F401RE.elf.launch
[ NUCLEO-F401RE.ioc
2 readme.txt
4 STM32F401RETX_FLASH_IPCodelnFlash.ld
38 STM32F401RETX_FLASH_ORG.Id
54 STM32F401RETX_FLASH_RAM_CODE.Id
[3h STM32F401RETX_FLASH.Id
54 STM32F401RETX_RAM.Id
> [ STM32F401_Ac6

vvvey

[£] *main.c 2

174

[+ Blv oo me

~

/* USER CODE BEGIN Init */

/* USER CODE END Init */

/* Configure the system clock */

SystemClock_Config();

/* USER CODE BEGIN SysInit */

/* USER CODE END SysInit */

/* Initialize all configured peripherals */

MX_GPIO_Init();

1750 #ifdef TEST_MALLOC

M
M

_mem3=malloc(12);
_mem4=malloc(12);
My_mem5=malloc(12);
My_} 1loc(12);
My_mem7=malloc(12);

< <<

181 #endif

MX_USART2_UART_Init();

/* USER CODE BEGIN 2 */

mem=malloc(12);

mem2=malloc(12):
<

2L Problems ¥| Tasks B Console &2

No consoles to display at this time.

Writable

Smart Insert

>

= Properties =0 Build Analyzer o7
2B
PM
Memory Regions
180:6 [0]

- [m}

(quidcaccess || 9B 4

O Bz outline 53 @ Build Targets

o mainh

& malloch

® huart2 : UART_HandleTypeDef

@ © VERSION_NUMBER : const uint32_t
@ © CRC_NUMBER : const uint32_t

@ ©BUILD_ID : const uint16_t

® Distance : uint32 t

® Seconds: uint32_t

+ SystemClock_Config(void) : void
4% MX_GPIO_Init(void) : void

++ s MX_USART2_UART _Init(void) : void
ip:int

ramx : int

mylP_read() : int

myRAM_read() : int
_binary_data_start : int

_write(int, char*, int) : int
main(void) : int
SystemClock_Config(void) : void
o MX_USART2_UART_Init(void) : void
°f MX_GPIO_Init(void) : void

@ Error_Handler(void) : void

/ assert_failed(uint8_t*, uint32_t) : void

£ Static Stack Analyzer

NUCLEO-F401RE.elf - /NUCLEO-F401RE/Debug - Sep 23, 2019 2:05:13

Memory Details
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R DORIRERE

TOvoEERLET  ® 34 TIE  mem3 M5 mem7 THFESHTAVIEERLTVET,

34. TT42DHT OV

[ Project Explorer 1% BS% v =0

> [EmyLib
v [ NUCLEO-F401RE
> &.yBinaries
> @]Includes
v [ Core
> =Inc
v [=Src
> [€] main.c
> g stm32f4xx_hal_msp.c
> [ stm32fdxc_itc
> [ syscalls.c
> @ sysconf.c
> [ sysmem.c
> [] system_stm32fxx.c
> = Startup
(22 Drivers
(= Debug
(= Debug2
[ Release
[FINUCLEO-F401RE €lf.cfg
=/ NUCLEO-F401RE.elf.launch
[ NUCLEO-F401RE.ioc
|2 readme.txt
[T STM32F401RETX_FLASH_IPCodelnFlash.ld
|1 STM32F401RETX_FLASH_ORG.Id
[T STM32F401RETX_FLASH_RAM_CODE.Id
|1 STM32F401RETX_FLASH.Id
[T STM32F401RETX_RAM.Id
> [ STM32F401_Ac6

vvwvey

174
175 #ifdef TEST_MALLOC

[ workspace_um?1 - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
- HEB - K- RN G [ @it i@y IRE TS G0y O

[€] *main.c 52

/* USER CODE BEGIN Init */

/* USER CODE END = */

/* Configure the system clock */
SystemClock_Config();

/* USER CODE BEGIN SysInit */

/* USER CODE END SysInit */

=0

~

/* Initialize all configured peripherals */

MX_GPIO_Init();

malloc(12);
malloc(12);
malloc(12);
malloc(12);
My malloc(12);

181 #endif

182
183
184
185

186
187

MX_USART2_UART_Init();
/* USER CODE BEGIN 2 */

mem=malloc(12);
mem2=malloc(12):
<

2 Problems ¥ Tasks EJ Console 53 [ Properties

No consoles to display at this time.

‘ Writable ‘ Smart Insert

>
=0
=R
PM

Memory Regions

180: 10 [20]

3= outline %2 @ Build Targets

Build Analyzer §2 == Static Stack Analyzer

- [m] X

| w4

=0
R o % v

= main.h

= malloch

@ huart2 : UART_HandleTypeDef

® © VERSION_NUMBER : const uint32_t

® © CRC_NUMBER : const uint32_t

® ©BUILD_ID : const uint16_t

® Distance : uint32_t

@® Seconds: uint32 t

++ SystemClock_Config(void) : void

++5 MX_GPIO_Init(void) : void

++ B MX_USART2_UART_Init(void) : void

ip:int

ramx : int

mylP_read() : int

myRAM_read() : int

_binary_data_start : int

_write(int, char*, int) : int

main(void) : int

SystemClock_Config(void) : void

© S MX_USART2_UART_Init(void) : void

© ¥ MX_GPIO_Init(void) : void

@ Error_Handler(void) : void

)f assert_failed(uint8_t*, uint32_t) : void

®# Yy =0

NUCLEO-F401RE.elf - /NUCLEO-F401RE/Debug - Sep 23, 2019 2:05:13

Memory Details

BIRLE=TOVY%F Crl+C [2&KYaAE—LFET, aE—LI=TFAME. ZDR. FEDIBFRICHEATEET, ThICIE,
Alt+Shift+A ZH L GEIRE—REZEET—RIZREL. BIDFTICH—VILEBELTHS Cirl+V 2L TaE—L=5%%#H
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E 35. TTF420F Ty oREY 41+

mworkspace,urm - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE - [m] X
File Edit Source Refactor Navigate Search Project Run Window Help
(MRS -R @R Ni@ D E S @ itsvi@y v IRE T G CEy Y20 Quick Access R s
[ Project Explorer % BES Y =0 @ manc 2 = 0 Bz outline 3 (@ Build Targets =
> [EmyLib 179 My_mem6=malloc(12); ~ BN o % v
~ L NUCLEO-F401RE 180 My_mem7=malloc(12); o mainh
> #¥ Binaries 181 #endif 21 malloch
> [l Includes 182 @® huart2 : UART_HandleTypeDef
v (£ Core 183 @ © VERSION_NUMBER : const uint32_t
> Einc 12: VX_USART2_UART_Init(); ® © CRC_NUMBER : const uint32._t
= - - = 2 @ ©BUILD_ID : const uint16_t
?@mmainc 186  /* USER CODE BEGIN 2 */ ® EL.JtLD’D (O':;Zu"n -
. Istance : uin’
187 -
> .
! %sthZ?xx,‘haLmspAc 188 mem=malloc(12); . Seconds : umBZJ. )
stm32fdxx_it.c 189 mem2=malloc(12); H . SystemClock_Config(void) : void
> [ syscalls.c 100© #ifdef OLD £+~ MX.GPIO_Inittvoid) : void
> [€] sysconf.c 191 mem3=malloc(12); ++° MX_USART2_UART_Init(void) : void
> [g] sysmem.c 192 mem4=malloc(12); @ ip:int
> [€] system_stm32faxx.c 193 mem5=malloc(12); = ® ramx:int
> (= Startup 194 memé=malloc(12); ® mylP_read() : int
> [ Drivers 195 mem7=malloc(12); ©® myRAM _read() : int
> (= Debug 196 #endif @ _binary_data_start : int
> (= Debug2 /* USER CODE END 2 */ @ _write(int, char®, int) : int
> (= Release mem3 © main(void) : int
[FINuCLEO-F401RE €lf.cfg memé @ SystemClock_Config(void) : void
=/ NUCLEO-F401RE.elf.launch memS © ¥ MX_USART2_UART_Init(void) : void
[ NUCLEO-F401RE.ioc memé ® S MX_GPIO_Init(void) : void
2 readme.txt =g @ Error_Handler(void) : void
|3 STM32F401RETX_FLASH_IPCodelnFlash.Id /% Infinite loop */ A assert_failed(uint8_t*, uint32.1) : void
|1 STM32F401RETX_FLASH_ORG.Id /+ USER CODE BEGIN WHILE */ .
|3 STM32F401RETX_FLASH_RAM_CODE.Id = 5
|1 STM32F401RETX_FLASH.Id
3 STM32F401RETX_RAMId 21 Problems ] Tasks B Console 53 [=] Properties =0 Build Analyzer 52 == Static Stack Analyzer #v=0
> (L STM32F401_Ac6
= e @ E -9~ NUCLEO-FA0TRE.elf - /NUCLEO-FAOTRE/Debug - Sep 23, 2019 2:05:13
No consoles to display at this time. PM
Memory Regions  Memory Details
Writable Overwrite 202:7:4577 -

T74ILDLLE

STM32CubelDE Tl RO FIBICKYUBEIZ 2 DD IT7AILELRTEET,
1. [Project ExplorerlEa—T 2 DD I7AILEEIRLET,

2. —ADIFANEIIVILET,

3. CTRL#HLZET,

4. E3—ADITFANEIIVILET,

N T, [Project ExplorerlE 2a—NTHADI7AILIZR—IDMFEET,

5. &%y 4LT. Compare WithEach Other Z®iRLET,

TP LB ONBAERILREARETT HIZE. TAEERTIREETLIZFLURATEMICTEET,
WindowPreferences 1Z&Y [Preferences] R—U % BiE . GeneralCompare/Patch %:#&RL T Ignore white space &

BHIZLET,
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mworkspace,urm - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE - [m] X

File Edit Source Refactor Navigate Search Project Run Window Help

M HR® R BING D @G @ A

§1id-fl-ee-o-te Quid Access || 5 [R5
B Project Explorer 53 BES Y =0 @ manc 2 = 8 | % outline X ® Build Targets =0
> E=lnc N My_mem6=malloc(12); ~ BN o % v
v &S My_mem7=malloc(12); 2 mainh
> [ main.c #endif 2 malloch

[£] stm32f4xx_hal_msp.c
p.
€] stm32faxx_it.c

> @ huart2 : UART_HandleTypeDef
>

> @ syscalls.c

>

>

® © VERSION_NUMBER : const uint32_t
® © CRC_NUMBER : const uint32_t

_USART2_UART_Init();

New > @ ©BUILD_ID : const uint16_t
(6 sysc USER CODE BEGIN 2 */ BUILD_ID : const uint16.
2] sysn Open ® Distance : uint32. t
. _> S@syst. el AltShiftsW> Lnmalloc(12) d Seconds:umBZJ. )
. BDB tartup Copy Ctl+C  pm2=malloc(12); ﬂsSystemCIcclﬁ,Corv\hg(vold):vo\d
rivers Paste Ctisv  fef OLD ﬂs MX_GPIO_Init(void) : \‘/mdb
> Debug o0 Delete  PM3-malloc(12); 45 MX_USART2_UART_Init(void) : void
> [ Debug2 — , pma=malloc(12); ® ip:int
> [ Release Miove m5=malloc(12); = ® ramx:int
[FInucteo-¢ me=malloc(12); ® mylP_read(: int
[E/Nucteo-f  Rename.. F2 bm7=malloc(12); ® myRAM_read() : int
[T NUCLEO-F g Import. if @ _binary_data_start : int
2l readme.txiidy Export... USER CODE END 2 */ @ _write(int, char®, int) : int
[38 STM32F4C &) Refresh r5 PM3 © main(void) : int
[ STM32F4C . s amd ® SystemClock_Config(void) : void
4 STM32F4C ) ) pmS ®  MX_USART2_UART_Init(void) : void
R Configurati >
[T sTM32F4¢  RESOUree Loniigurations ;'"g © ¥ MX_GPIO_Init(void) : void
[ STM32F4c_ Team > Fll ® Error_Handler(void) : void
v [[EsTM32F401  Compare With: > Each Other A& assert_failed(uint8_t*, uint32_t) : void
> #¥ Binaries Replace With > Local History... e .
> fllincludes  #7 Run C/C++ Code Analysis 5
> [Bsrc =
> (Bstartup 21 Problems ] Tasks B Console 53 [=] Properties =0 Build Analyzer 52 == Static Stack Analyzer #v=0
> (= Deb
& Debug B~ NUCLEO-FAO1RE.elf - /NUCLEO-F401RE/Debug - Sep 23, 2019 2:05:13
? [Einc No consoles to display at this time. PM
5] LinkerScript.Id
[[1sTM32F401_Ac6 Debug.cfg . Memory Regions  Memory Details
[] 2 items selected -

T7ANERTTAADERE. MI7AINELEBELET,

37. TT4% - I7AIWNES

[ wravisance_um1 - Tu-any commpare af ' NUCLEO- 40 1RE/CorsSresysaalls.c with NUCLEO-FOIREC oreSrefsysmem e - STM32CubelDE - o x
Fle Edit Scurce Refoctor Nawigate Searsh Poject Run Windew Help

OrdR® R i Q@ @6 @i i@y BE PR he O M@isn e s AR
(&5 Project Explorer BE Y [Ermane £ Comears [HUCLED. MOTRECoraSrcisyscalls - NULLEO-S40TREComSraisysmen.e’) 0 C o S outine @ guld Targets vt
> [ mylie ] € Compara, Thers is e active sditur thal provess an outline,
~ [ nueien sz oy g R
A S raalstic Unit
> Elnchudes
v B =
> Gine
s ] € Compare Viewsr ¥ DB Bl 4 G Bl
> Emanc

NUCLED-FREorefSlsyicl .0 UCLEC-F0T3E Core St syameme |
it 1/t

> [ swzsanha g |
? L€ sd2ideine

2 2 -
© s (B 2
? L& spsenntc [ <= Fie + Esealls .« [ e -
FrE e 5= 5
> L6 spstem stmi2te 6°¢ muthar + Auto-generated by SIMSZCUBelDE 6=+ muthor § Awto-generated by SIMszCubelDE
> (o Stz faad [hid
> @ Drivers [ 87 abstract © STM32CubeIDC Minimal System talls file « [ 8¥F abstract STMIZCubeTDT Minimal System Memory calls Fili]
5 =Desig o= %
» (= Debug 18 For more inforRStion about Whith © FURCTioNs 1 For more information about which ¢ functions
> o helease s need which of these lowlevel functions hitr need shich of these Lowlevel functions
| re—— 12~ please consult the Newlib 1ibe-nanual a2 blease consult the Newlib tbe-sanusl
137 hs e
14 Environmont © STH32CubeTDE MOU ha Emvironmont : STHIZCubeIDE HCU
15 5+ il
167+ Distribution: The file 15 distributed as s, WAThUT any warr| 15 °* Distribution: Tre fils 13 disteibuted 3 13, wiTheut any ue [l
FYiad of any kind. hy of any kind 1
g et |'|
2o 5
<h2rccentersbeopy; COPYRIGHT{c) 2015 ST ccjemnte b1 copy: COPYRIGHT(2) 2815 STMicraelectroniesc/eat
Lo
<6 Resintrihution and use in scurre snd hinaey fores, uith or wit] 390 Redistribution and use in souree ond binary forms, with or o
are permitted provided that the following conditions are mct 24+ are permittod provided that the following conditions are re
1. Redistrihutions of source code Must retain the above capy| PS5t 1, Hedistrabutions of source cods PUSt Fetaln the above cr
this 1ist of conditions and the following disclainer. ber this 1ist of conditions and the follouing disclaieer
2. Redisteibutions in bi 57" 2. Redistributions in binery form eust reproduce the abous
this lint of condition s+ this list of conditin the fol lowing disclaiser it
E— s andfor other materials o= andfor other materials provided with the distrbution
15325407 A Deosg el 3 5. Neither the name of timicroslecteonics nor the names of i bo* 3. Weither the name of Simicreclectronics nor the nares o
R 43y be used Ta endorse or profote products dertved from €| kT sy be Used To endorse or promote products deriued fro
wltheut sgecific prioe wellten persission b2+ wLthout specific prios weitten per

IS PROVIOED BY THE COPYRIGHT HOLDERS KD CONTI

8] Prosiams ) Tosks & Conscla 1

[= sropertias MR- =7 G uidansyzer f g5 Sotie Stack anaiyzer v=r
1 ol s il his L. NUCLEQ-FAQ1RE lf - /NUCLEQ-F401RE/Debug - Sep 23, 2019 2:05:13 PM

Wemury Fegices  Marmary Germis

Besion Start address Sire frea [ Usase (%] -
Ra Y a2k 1758 | 18
LA LRI Bkt 20 KE s [ 10
EEfLAST D LRRUIOWE  EENDEL 2KE 159 Kb L] 0.9 -
Lefte 43, Right:#: 7, incoming chenge #1 [Left 424, Ught 441 i =

FEHF—a - REAVEFERLTHI7ZAILO BLSIGFREEHE T 50, BIZA/O0—)L-N—%#FALTEL—RNEH
LA T7MILERERRLTOEET,
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ZFa< k&, Apache® Subversion® (SVN) £1=(% Git™ HEDN—Lav BB RT LEFERLTHIFEET AL
FHELET, FOLIEV AT LITIMA T, STM32CubelDE IZIZRESN=-T7/IILOBENERESN-A—AHIL-D
FAIVERFELTWET , Sl T7MIIDNEEIZHEEL KSR DRABRSDE(CHS =5 EIZRIDT
ERBYET, T—IRR—ADTLIT7L 2 RIZIE, [Local History] R—U W YUET,

38. O—HILBE

m Preferences O X
"C’Ca' x‘ Local History ERASE S
~v General
Globalization Limit history size
v Workspace Days to keep files: ‘ 7 |
Local History it ] - ‘ |
v C/C++ aximum entries per file: | 50
v Editor Maximum file size (MB): ‘ 1 |

Syntax Coloring

Note: The ‘Maximum entries per file' and the 'Days to keep files' values
are only applied when compacting the local history on shutdown.

‘ Restore Defaults ‘ ‘ Apply ‘

@ m ﬂ'z‘ﬂ | Apply and Close | ‘ Cancel ‘

I7AINDO—NIVBEERTT BIZIE. ROFIREXRTLET
1. [Project Explorer]Ea—TI77 /L& BIRLET,

2. AYIVILET,

3.  TeamShow local History Z5&iRLET .

UM2609 - Rev 4 page 32/228


https://www.st.com/ja/product/stm32cubeide

UM2609
STM32CubelDE & Eclipse® OE&

3

£ 39. O—AHILBRED R

mworkspace,urm - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE - [m] X
File Edit Source Refactor Navigate Search Project Run Window Help
(MRS R-RINIQ D E S @ ritsvi®evi ALETIE OOy 2O Quick Access | i [ |[EE %
B Project Explorer 5% BB Y =0 [@ manc 2 = 8 % outline X @ Build Targets O
> [EmyLib N 1 /* USER CODE BEGIN Header */ & AR o ¥ v
v [ NUCLEO-F401RE 20 /** U mainh ~
> $% Binaries 3 ******* EE R AR ******* B T T T s 8 malloch
> [lincludes 4 % @file : main.c @ huart2 : UART HandleTypeDef
- * i . Mai
v (£ Core 5 * @brief __t Main program body ) ) ) ® © VERSION_NUMBER : const uint32_
- I R PR B
> [=Inc . ttentd ® “ CRC_NUMBER : const uint32_t
v =S : . @attention ® ©BUILD_ID : const uint16_t
> in. @® Di :
’ %Ta';, New > kh2><center>&copy; Copyright (c) 2019 STMicroelectronics. ° D\stance:umtsz,t
stm34 Open All rights reserved.</center></h2> N Seconds : uint32_t
> [] stm3: ‘ ++ SystemClock_Config(void) : void
S Eeysca  Showhn AlteShift+W> | o ) F19 MX_GPIO_Initiwoid) : void
Y Open With 5 This software component is licensed by ST under BSD 3-Clause license, - - _Init(void) : voi
> [Esysco PN i is fi i i i £+5 MX_USART2_UART_Init(void) :
2% the "License"; You may not use this file except in compliance with the 3 = = ~Ini{void) : voic
> [& sysm¢[E] Copy Crl+C | jcense. You may obtain a copy of the License at: ® ip:int
> @5)’5‘9' Paste Ctrl+V opensource.org/licenses/BSD-3-Clause ® ramx:int
> (=Startup 3 Delete Delete ® mylP_read() : int
> @ Drivers ST R R L L L R T T T © myRAM read(): int
> (= Debug Move... @ _binary_data_start : int
> (= Debug2 Rename... F2 PER CODE END Header */ ® _write(int, char*, int) : int
v [ Release @ main(void) : int
g Import.
P ECore i cludes - ... ...+ @ SystemClock_Config(void) : void
> (= Drivers fudegarngh © ¥ MX_USART2_UART_Init(void) : voic
N *NUCLEO@ Refresh F5 Qlude <malloc.h> . o 5 MX_GPIO,Init(void) : void v
[ & makefile Index > > < >
=/ NUCLEO Resource Configurations — = . =
% g 2 ot Bl concale 52 properties O [ Build Analyzer 3% =£ Static Stack Analyzer ®v=0o
= NUCLEOF™ Feam > Show Local History -
Eobjects] compare with Y G B~ " NUCLEO-FA01RE.elf - /NUCLEO-FAO1RE/Debug - Sep 23, 2019 2:05:13
| & objects.r R o PRy PM
eplace With >
[ @ sources.i X Share Project...
NUCLEO_M,’@ Run C/C++ Code Analysis Memory Regions Memory Details
NUCLEO-F4 __ Properties Alt+Enter Region Start address End address Size Free ~
m NUCLEO-F401RE.ioc EHRAM 0x20000000 0x20018000 96 KB 94.27
readme.txt EBFLASH 0x08000000 0x08010000 64 KB 537
@ STM32F401RETX_FLASH_IPCodelnFlash.ld EHFLASH D 0x08010000 0x08010800 2 KB 199 v
[T STM32F401RETX_FLASH_ORG.Id 5 < i
@ /NUCLEO-F401RE/Core/Src/main.c -
. S N S —
[History]Ea—MBE. 7 MIILDBEENKRTIINETS,
40. Z7MIVEE
mwcrkspace,urm - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE - [m] X
File Edit Source Refactor Navigate Search Project Run Window Help
(Cv LSRRG DG S @ ritsvi@y v IRE T G CEyO 2O Quick Access | i [ |[EEI %
(75 Project Explorer 1% HES Y T 0 [@ mane = O 2= outline 82 @ Build Targets O
> [ myLib ~ 1 /* USER CODE BEGIN Header */ ~ EEARY o ¥ v
v [ NUCLEO-F401RE 20 /** U mainh ~
> 3§ Binaries 3 x*******x*******x*******x*******x*******x*******x*******x*******x*****w o malloch
> [lincludes 4 * @file : main.c @ huart2 : UART HandleTypeDef
- * ) . Mai
v [ Core 5 * @brief _t Main program body ) ) ) ® © VERSION_NUMBER : const uint32_
P R .
> [=Inc . ttenti ® “CRC_NUMBER : const uint32_t
v = Src ; . @attention ® ©BUILD_ID : const uint16_t
> in.« y @® Di :
s %rr:al;zcm hal 9 * <h2><center>&copy; Copyright (c) 2019 STMicroelectronics. ° D\stance:umtaz,t
stm xx’_a’msP‘c 10 * All rights reserved.</center></h2> . Sew"ds’“mﬁsz .
> [ig] stm32f4xx_itc 1+ “+ SystemClock_Config(void) : void
s itvoid) -
> [g] syscalls.c 12 * This software component is licensed by ST under BSD 3-Clause license, HSMX,GP]OJI'\It(VOId).\./O\dA
> @5)’5C°"f-c 13 * the "License"; You may not use this file except in compliance with the ++7 MX_USART2_UART_Init(void) : voic
> [£ sysmem.c 14 * License. You may obtain a copy of the License at: ® ip:int
> [€] system_stm32faxx.c 15 * opensource.org/licenses/BSD-3-Clause ® ramx:int
> (= Startup 16 * @ mylP_read() : int
> B Drivers 17 ok ok ok K KRk ok kR ok R KR R Kk KR K KK ok ok ok ok R K Kk ok K K KK Rk ok ok ok K ® myRAM_read() : int
> (= Debug 18 */ @ _binary_data_start : int
> (=Debug2 19 /* USER CODE END Header */ @ _write(int, char®, int) : int
v [ Release 20 @ main(void) : int
> (= Core 21 /% Includes -- ® SystemClock_Config(void) : void
> (= Drivers 22 #:}nclude main.h ® S MX_USART2_UART_Init(void) : voic
> %5 NUCLEO-FA01RE.elf - [arm/le] 23 #include <malloc.h> v © ¥ MX_GPIO_Init(void) : void v
| & makefile 3 ® g >
|2/ NUCLEO-F401RE list o - o H = H
R E = = b4 =
) NUCLEO-F401RE map 2 Problems ¥ Tasks B Console %3 [ Properties & Build Analyzer £ Static Stack Analyzer B Hlstory&:; .
2] objectslist =R lw SB| V(P EE
D@objects.mk No consoles to display at this time. main.c
[ & sources.mk Revision Time
NUCLEO-F401RE.eIf.cfg E 9/24/19, 3:51 PM
NUCLEO-F401RE.elf launch B 9/24/19, 1:57 PM
mNUCLEO-MO‘IRE.ioc E 9/20/19, 2:54 PM
readme.txt
- | odeinFlash.|
STM32F401RETX_FLASH_IPCodelnFlash.Id
@ STM32F401RETX_FLASH_ORG.Id v
Writable Overwrite 22:18:892 -
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40 MBITIE. . main.c 23 DDYESIVMNEET I ENHLMYET, [HistorylEa—DIT7AILELTILI )Y
T3E FOITFAINRITAATHEET,

BEDI7AILEH%')yLT Compare Current with Local Z32iRL T, ZD/N—23  ERAEDN—SaVFHELE
ER

4. REODBREO—HILVBEEDLE

[ workspace_um?1 - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE - [m) X
File Edit Source Refactor Navigate Search Project Run Window Help
T IS RS- SN -HUH - AAr SACASE 2 et PRS- R GRS Rt R[] [Quick Access [ % @145
(75 Project Explorer % BS Y <0 [@manc = B = outline 2 @ Build Targets " O
> [ myLib ~ 1 /* USER CODE BEGIN Header */ n EARY o % v
v [IE NUCLEO-F401RE 20 /** U mainh ~
> £ Binaries 385 o malloch
> [l Includes 4| @El}ef : 'M"a%mc oo @ huart2: UART HandleTypeDef
> EZinc 5 * @attention ® © CRC_NUMBER : const uint32_t
v [=Src . . ® “BUILD_ID : const uint16_t
; %2:;';4XX hol oo o % <h2>ccenter>&copy; Copyright (c) 2019 STHicroelectronics. : Distance : in(32.¢
o P 10 * All rights reserved.</center></h2> y Seconds : uint32.t
> @slm32f4xx,lt.c 11 * ++ SystemClock_Config(void) : void
> [g] syscalls.c 12 * This software component is licensed by ST under BSD 3-Clause license, £+ MX_GPIO_nit(void) : void
> [& sysconf.c 13 * the "License"; You may not use this file except in compliance with the 4+ MX_USART2_UART_Init(void) : voic
> [£ sysmem.c 14 * License. You may obtain a copy of the License at: ® ip:int
> [€g] system_stm32faxx.c 15 * opensource.org/licenses/BSD-3-Clause ® ramx:int
> (= Startup 16 * @ mylP_read() : int
> G Drivers B T L ] © myRAM._read( : int
> (= Debug 18 */ @ _binary_data_start : int
> (= Debug2 19 /* USER CODE END Header */ @ _write(int, char®, int) : int
v [Release 20 @ main(void) : int
> (=Core 21 /% Includes --oooooooooooooooooooooooooooooooooooooooooooooooooooooooes @ SystemClock Config(void) : void
> (= Drivers 22 #:.anlude "main.h" ® S MX_USART2_UART_Init(void) : voic
> %5 NUCLEO-F401RE.elf - [arm/le] 23 #include <malloc.h> v ¥ MX_GPIO_Init(void) : void v
| & makefile S 2 S >
zﬂztig_zgmi:::p 2 Problems ¥ Tasks B Console 53 [ Properties ~ 0[5 Build Analyzer == Static Stack Analyzer [ History = O
objects.list ed=Ran i SB |- |D B
D@objects.mk No consoles to display at this time. main.c
[ & sources.mk Revision Time
[FINUCLEO-F401RE €lf.cfg B 9/24/19, 3:51 PM
NUCLEO-F401RE.elflaunch B 9/24/19, 1:57 PM
[ NUCLEO-F401RE.ioc 5 9/20/19, 2:54 PM
readme.txt Open
[ 4 STM32F401RETX_FLASH_IPCodelnFlashId OpeniWith >
% STM32F401RETX_FLASH_ORG.ld . Som parelCliyenGwith| Focs]
o Get Contents
-

COBREIZKVIFANERITAIDRE. I7MILDEERFEFRNRRINET,
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42. A=A - TPAIVEHD D LB

mwcrkspace,urm - Compare /NUCLEO-F401RE/Core/Src/main.c Current and Local Revision - STM32CubelDE - [m] X
File Edit Source Refactor Navigate Search Project Run Window Help
O HE B R BN G E S I i@Y IRE TG eey D HBELA Quick Access | 5|1 4 [ B
{5 Project Explorer 0% B Y =0 [ manc 0 Compare main.c Current and Local Revision % = O Bz outline &2 @ Build Targets O
> [ mytib ~ | [ cCompare v
~ FENUCLEO-F401RE v [ Translation Unit There is no active editor that provides an
> i&TBinaries ® main outline.
> &l Includes
v (£ Core
> E=Inc
v [=Src
> % main.c [£] C Compare Viewer ¥
> |l stm32f4xx_hal_msp.c Dm CE‘ A2 GR
; % z;:::?:lf::)&lt.c Local: main.c Local history: main.c Sep 20, 2019, 2:54:18 PM
> 8 sysconf.c 171 /* USER CODE END SysInit */ 171 /* USER CODE END SysInit */ ~
172 172
: %Zzztr:renm;mﬁmx.c 173 /* Initialize all configured peri 173 /* Initialize all configured
s e Startup - 174 _MX_GPIO_Init(); 174 MX_GPIO_Init();
s EBDrivers [V #ifdef TEST_MALLOC 175 MX_USART2_UART_Init();
E¥d  My_mem3=malloc(12); 176 /* USER CODE BEGIN 2 */ -
? &Debug i@l My _memd=malloc(12); 177
7 & Debug2 f¥&] My_memS=malloc(12); 178 mem=malloc(12);
V [&-Release I¥]  My_memé=malloc(12); 179 mem2=malloc(12);
? [z Core JEL] My _mem7=malloc(12); 180 #ifdef OLD
7 (= Drivers hEiRendif 181 mem3=malloc(12);
> %% NUCLEO-FA0TRE.elf - [arm/le] 182 182 mem4=malloc(12): v
| & makefile < > < >
zﬂgtsg:ijgms:::p 90 Problems ¥ Tasks EJ Console 83 [ Properties = O [s Build Analyzer == Static Stack Analyzer [ History 52 =0
2 objectslist #E-8- S| & D BT
D@objects.mk No consoles to display at this time. main.c
D@suurces,mk Revision Time
NUCLEO-F401RE.eIf.cfg E 9/24/19, 3:51 PM
NUCLEO-F401RE.elf launch B 9/24/19, 1:57 PM
[ NUCLEO-F401RE.ioc 5 9/20/19, 2:54 PM
readme.txt
|24 STM32F401RETX_FLASH_IPCodelnFlash.Id
@ STM32F401RETX_FLASH_ORG.Id v
Left: 185 : 1, Right: 175 : 1, incoming deletion #1 (Left: 175 : 184, Right: before line 175) Statis: offline -]

UM2609 - Rev 4 page 35/228




‘7 UM2609

CIC++ AUz DEMEE LR

2 C/IC++ 7Oz OrDERREE LR

€023y 1.6 T—UAR=—RETOD I TRALIEZELIIZ, T—IAR—REFTACIMEEL TALIMITY,
FREBRLEEN DT —IZAR—R(E, TAS I —EIEFRENEORETT, T—IRAR—ZR(IZTOS Ik
EERT ONAVR— N BBENHYET . COEIAVTE T—IAR—ZARADTAC I DIER S EEE LR S
BB T IERERMLET . F2. TADIIMDA VR — B LV TIRAR—bOFELHALET

2.1 TOCIOMDBE

TACIIMNE, T7ANEELT—IAR—ZAADTALIMN)THY . T TALIMIZESTHRRIEShTWES , 74
TATET—YAR—RARADTADIIMNE, TRTFVERARETT  TADIIMIEFNSI7MILIE, TAD IR
DAL YBIIFET DRERIEL BIOBFAICRESNI=I7ANETODIIMII LI THIENTRETT , it
DIT—YAR—=ZRNHBTADTIMIE ZDT—IAR=X(YYRZED . ThoDTOD I D —EEHRERE
ARDT—YAR=RICAVR—bLBVRYT VLA TEEE A,

TSI IMNIBRTDERCHIBRMNTEETT . T—IAR—RIZZEHDTOD I EFNLHEE . FEEZLPTLTS
=OIT—EEALHCELTEES FALETRY I IME, WO TEBERMTET.

DY 3TlE, STM32CubelDE W4 R—rF2RD 2 F&FED STM32 TR HIMIEFRLET .

. RTARETOISL

o RATAVH-SATSY-TACII

f=12L. STM32CubelDE A& #& &9 % Eclipse® C/C++ Development Toolkit(CDT™) &, &£ARMATOS Tk 944

—FHEATVET . ChEFERALT C IR—TR-EJLF, C++ TR—IR-EJLR, makefile TOC M ELR R TE
i’d—o

STM32 MFATIIME. ROVFT ML > THERINET,

o C&HEFIE C++

o EBENERITARIZAIVELIFSATS)-T7ML

« STM32Cube IZEIKTACTHM(STM32 T7—LITT7 54T - N\ur—2%FR) F-FEOTOS ok

STM32 MF7APzHIME. BERTYILS-TaPz/MME&EIZLRIGELTUOET , Tl 1 2OTa IS HDT
OO EENIEE T, TILFAT - TNAAADATEIZ1 DOTAC I EET B LREIFERALET,

2.2 #HLULSTM32 7O DIERL
2.2.1 #HLL STM32 ETAIRET AP = Vb DERL

STM32 @ C/C++ FACI I EFRER T HRELMELA XL STMI2 TOD I b I —REFERATHILTT .
4 ¥ —R[EA=2— FileNew STM32 Project TIEIRLET,

CIC++ DFHELWTASHREERT 5H5— DD A%(E. Information Center ZBiE ., Start new STM32 project #4')

wHLET, 2453 1.3 Information Center THBALI=&8Y | Information Center (£, Y—LAi—D @ Kao %y
w93 %h ., *=a— Helplnformation Center Z:&iRJ 5 & THZET,

WFhOAFETH, STM32 TAY I 4—FyNEIRY— L L ShiZ2BILES
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43. STM32 4—4"y iR

5732 Praject a ®
Target Selection
Select STM22 target
New multicore STM32MP1 Series
for Industrial and loT applications
% .
. o r
e > /4 OpenSTlinu
n;.y. Famlle A STM32MP1 Disiribution
§ £
am Fam2ts 124 bt
el
2
OLSMPLS Lt 1515 e L]
y ¢ q e (i "
= : e =
N it 4 pie &
o L e ' priv w0
: . e ko
r W i 5
o e =
s L e s i %
rs;mﬁr r EIMIZUL R 5 sHa 3
e C o 5 priesd t
;3"::" IC I 3 prytes ce
! i %
2 r sz ; e :
. i b ! Pt o
o C : ne =
HASH o 2 M o
r =
) caek i s @

742K EETIZIMCU/MPU Selector] &7=(&[Board Selector] 27 & #IRTEFE T HED T /NI RAIZTBSHH+
FERTHBEENMEEZ. BEOAR—FREOTOC /M RELRISS (X EEFERALED,
ZD+t5 3> TlE, [Board Selector]Z# AL T. NUCLEO-FA401RE R—RAED 7Oz O MERR A RZEZBNLET .

A4V RDERICAESNI=RIET(ILADF D [Part Number Search] 74— JLRIZT4011EA BT HIET, ZHIIZID
XEHNEETHR—RIZRYRABET, ® 44 TlE. 2 DDOR—K Nucleo IR—K & FARANY-FR—K BNRRSh,
NUCLEO-F401RE FR—F A BIRSNh TLVET,

44. STM32 R—FER

D532 Pt o x
Target Selection ]
H
Skl STME2 Largsl
Festures e e ey m—— 9 besineat ™
- NucLEoaiRE
,,,,, e
2
2
@
At e )
@
@
2
= E
2
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= .
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2
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E
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[Features]. [Large Pictures]. [Docs & Resources]. [Datasheet], [Buyl® 5 DMAT T, BIRLI=AR—FF=(FT
NARIZEATEHMERERTTEF T HIZE. R—FAICAESNI=FF AR, [Docs & Resources] 7% &
RIBIET, RRSNFACTENTEET, [Datasheet] #EiRG 5&. ST I/ YVAIL YOS RD Web YA+ iSR
—RFDT—E2L—+EAHUO—RTEET,

NUCLEO-F401RE R—F%:#IRL T Next 29 vo 9 B&. [Project setup] R—Uh\BHEE T,
SA7AYT - RyHIRATTACTIMEEANL MELATODTHMEEEEIRLET . NUCLEO-F401RE ELVS&BTDT
Oz DGE. B 45 ITRLEHIOKSICAALET,

45. 7aSIHrERE

[Z sT™32 Project

Project Setup
Setup STM32 project

Project Name: | NUCLEO-F401R]
Use default location

Location: C:/Users/johansse/STM32CubelDE/workspace_um Browse...
Options

Targeted Language

@ C O C++

Targeted Binary Type

@® Executable O Static Library

Targeted Project Type
® sTM32Cube O Empty

@ ‘ < Back " Next > ‘ | Finish | ‘ Cancel ‘

45 [2&BE TADIIMIRD &5%F T3V T, TIHILCDERMICRET HESIEESNTLET,
« CEH#EMOIRTH+

o EITE[EENATF)-BAT

+ STM32Cube #4—7vh&d 2700 IN- 24T

Next #%1)w4~ LT [Firmware Library Package Setup] R—CZHEE T,
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46. I7—LIxT 5473 - 1 —C DR/E
[ sTM32 Project

Firmware Library Package Setup

Setup STM32 target's firmware

Target and Firmware Package

Target Reference: NUCLEO-F401RE

Firmware Package Name and Version: STM32Cube FW_F4 |V1.24.1 ~

Firmware package Repository

Location:

C:\Users\johansse\STM32Cube\Repository

See 'Firmware Updater' for settings related to firmware package installation

Code Generator Options

O Add necessary library files as reference in the toolchain project configuration file
Copy all used libraries into the project folder
® Copy only the necessary library files

@ N> |

Finish ‘ ‘ Cancel ‘

COR—=UTIE,. TOPUMERBFIZERT S STM32Cube 77— L7 - /\wr—UFBIRTEET, CORITET
THIVMEEREDMERASINTLET, Finish #0)v L TTRS UM EERLET,

ZTORER.RDIIGEATATHRTSNES

47. 2RYISNLONHE
E Board Project Options:

X
|@ Initialize all peripherals with their default Mode ?

RYTzZIV ORI ELGY TN I TEAF T EHEEBN-ERITENTH D=8 Yes 0 v oL TS,
CHISELT. H 48 ISR HLNFATATHFAEET
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48. STM32CubeMX /3—RARHF 1T %EK

mOpen Associated Perspective? X

@ This kind of project is associated with the STM32CubeMx perspective. Do you want to open this
perspective now?

[JRemember my decision

FNAREBRETILEENHEIEES. STM32CubeMX /8—ARITF TR LT T LA LIM T, RE. FRIO
SRR T ARICRILEREEY RSN ESIZT BIZIE Remember my decision #H#IZLET , Yes #9w
JLTHRIELET

COBRRTIOCIIrDERMFBEESNET . MIERBE. TS IMEROOICT I - R ERENHZT7
AILDEICEO>TREVET,

49. FOCzHMER D BRIA

[ sTM32 Project

Firmware Library Package Setup

Setup STM32 target's firmware

Target and Firmware Package
Target Reference: NUCLEO-F401RE
Firmware Package Name and Version: STM32Cube FW_F4 V1.24.1 ~

Firmware package Repository

Location:

C:\Users\johansse\STM32Cube\Repository

See 'Firmware Updater' for settings related to firmware package installation

Code Generator Options

Add necessary library files as reference in the toolchain project configuration file
Copy all used libraries into the project folder

Copy only the necessary library files

Perform Project Creation. Please Wait For Completion ...

—)
-

® < Back Next > Finish Cancel

TACIOMBERESNDE RYTIFI, VAV SR T G HBBNERETHODVIUFIEED
STM32CubeMX /S—ARG T4 ITDREET,
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50. STM32CubeMX

- o x

neeen | 62 e (12
.

s
w20

H 2 TRE 00
8 STM22FA0TRETK FLASH I
i STM22FA0TREDX_RAM I

|

FRTODIIME, EENBZLLODDTHILEOT7AILEELIZ[Project Explorer] E a—[ZRRENET

NUCLEO-F401RE.ioc Z7AILIEEMBREEEH. STM32CubeMX DI T A THREET , ZOIT,ZIZIL. [Pinout
& configuration]. [Clock configuration]. [Project manager]. [Tools]127 A% YEF STM32CubeMX TF( 3 TER
EMZBHE ATITRRINTWVS ioc FFAIVICEEFHDI—IDFEET, I71ILEHRHFETSHE. TDo you want
to generate Code? | (A—RZ#EBLFETH) EBRBZFATAINRRINDID T, FLLWT RS REBEEYR—IT 5
O —FETO O NRICEHBICER TEE T, STM32CubeMX TTF 42 DEAAEDFFMICDLNTIE, [ST-14] %
SHRELTEAL,

B—FybedHTOD IO 24T ELT STM32Cube TIZ%K Empty ZBIRYHE(H 45 TOUIMETE S8). &
FNBTFAILAOTHILE DEADAEL STM32 TAD UM ER TEET . Empty ZERL-IHE . £ERENHTOD
IINMIEFNDZDIE, LKODDTHILT E LY Reset Handler MDA—FERYZ-T—TIEELT /NI R-RE—k
FTv7T-T7AIb . main.c T7MIL, TDHLNDODD C IT7AIL YR RIYTR-T7LILDFHTT . STM32 DAY
B-T7AIN VAT L-T7AIL.CMSIS T7AILIEFETEMTIVLEAHYET . CNoDT7ALIE HIZE
STM32Cube Z4—4 wh&T At TOC I, F=E STM32 DYV F)IL-TADzHMBIE—TEET,

x ZOTOTIIMDGEE . TV r—a s DEHFISH L TR/ MR I=VMDRE, DFYY I+ YT FPU EERY
BMN—FDLT FPU ZERATANDEEEZTNT [TITo> TSN N—FDx7 FPU AT 545(E, FPU 4]
HIELET ZTRAENTODIIMDISE . FPU OMBILITEE system stm32fxxx.c T7/ILAD
SystemInit B TITHNET, FPU RENDEICRSAEREMEZMOE 5202, ZOTOCIMIEREIND na
in.c Z7AIIZIE. ROESBRBDIAVNASEENEENET, #warning "FPU is not initialized,
but the project is compiling for an FPU.Please initialize the FPU before use."(FPU
RO ESh TOFEEANTOSTIME FPU AIFIZTV AL EINET , EARNIC FPU ZHEIELTESLY,)

222 #HLL STM32 RE2TAv 95473 - TRz oD ERk
STM32 RAF4vY 5475 - TAScH DR FIEE. 23> 2.2.1 #HLL STM32 £Ta 7O 7D VER
THBALE-EDERBETT . A=21— FileNew STM32 Project [2&->T. STM32 FAS ok -4 —RERE. 5475
EERT BT INARAE IR —FEEBIRLET , TAS I 914 F—FIE. ZOZERIZEDNT, SATSYICEL=0
VIS ATV DHREFEEZHLET . B 51 [TRIFZAT7ATHARFTENTS, ZOFID myLib D&S5ETAST
k%% A AL, Static Library Z:ZRLTSA475Y)- TPz I EERLET,

pe3 STM32 RAT 4995473 - TR IONEERT HI56 . BURT NI REHFBISERTIIEEFEEETEHYEE
Ao =L BIRT BT NARIE. SATSUNEELTNST /AL RERL Cortex® 37 (Cortex®-M0+ % Cortex®-
M7 BE) E ATV DRENHYET,
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51. STM32 RAT 4w -5473-FAPzH+

[ sT™32 Project

Project Setup

Setup STM32 project

Project Name: | myLib
Use default location

Location: C:/Users/johansse/STM32CubelDE/workspace_um Browse...

Options

Targeted Language

@ C O C++
Targeted Binary Type
(O Executable ® Static Library

Targeted Project Type
(O STM32Cube @ Empty

® Next > | Finish | ‘ Cancel ‘

51 Tl&. 22D [Targeted Project TypelZ:ZIRL TLVET , ChIZHL T, FRP IR 44T ELT STM32Cube %32
RUIIEE. TODTIME STMI2 DRSA/N\EED TERSINET , Finish 0yl TTRO VM EERLET,

TalzormMEm SN B &, Project Explorer [ZIEZD5A4T35Y) - FTAY IR %KIZE R LTz NUCLEO-F401RE 7R—
FOTRSORIRFRINET,
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[ 52. STM32 DS54 7 3 ER—FDTOP o+

[Z workspace_um - myLib/Src/myLib.c - STM32CubelDE - u] X
File Edit Source Refactor Navigate Search Project Run Window Help
B-HR®-A-BNGQdE- 8- -G i@ i ARE TIN5 0C20-0 (Quick Access| | 3| [T @
(5 Project Explorer i ES 0 [ mylibe =2 = 8 B outine X @ BuildTar.. — O
v Emyui B ———— BN 0 3 7
> [ Includes 5 s efile  1lib.c ® myFunction(void) : void
EInc 4 * @author Auto-generated by STM32CubeIDE
5 * @version V1.0
v @sre 6 * @rief Default under dev library file.
> [g] mylib.c T N BN P F
> [ syscalls.c 8 */
9
> [g] sysmem.c O Y /
v [ NUCLEO-F401RE 1
> | . . 12
*‘J Binaries 13 FUNCEIONS = - - o o oo o o oo o o loolloolk /
> [l Includes 149 void m
v £ Core 15 {
- 16
> =Inc 17
> &= Src 18
> [= Startup ;Z
v (2 Drivers b1
> E=CMSIS 2
> (2= STM32F4xx_HAL_Driver ;j
> (= Debug 25
FH NUCLEO-F401RE.ioc [Code Generation is requir| 26 i
= 27 ia4)
[ 3 STM32F401RETX_FLASH.Id e For(ss);
% STM32F401RETX_RAM.Id 29}
3e
[ Problems 52 & Tasks B Console [T Properties 3» 7 7 O[5 Build Analyzer £2 == Static Stack Analyzer ® =8
0items
Description -
Memory Regions  Memory Details
Region Start address  End address size Free
< 5 (% >
/myLib/Src/myLib.c & [ =

52 @ [Project Explorer]Ea—[ZRLI=&SIZ, myLib FASTHMIIETAILE M Inc & srec LMHYFEE A, Inc
TAHILFET IAIRTIEETY  CNIEAYT - T7/ILEBMTHEMUTHRESN = I4HILF TY, Src THILFIZE 3
DN CIFAINHYET . <myLib.c> FTFAIIE. SATSVIZEDZIBENHDIATSVEMERR T H-OIZHF
EFTBT7MILTT . S4TF)-T7A4ILDEARIF. TACI IR ERLTT D 2 DD C I7 AL, BEBEHIFEIC
Newlib AMERL. BEIZIGCTEHMNAIRETY,

myLib.c Z7MILNDOBERB IEERE TEE T, nyLib.c FZ7AILICIE, MIZEEABREEMTEE T, SHICKRELS
ATSVEERTZIEEE. D C I7MILDBMETTRETT , 7TV —Sav UK LATRERSA TS BEH DT
ORATEEOAVS - T7AILEERT B EEBE8HLET,

i S5473)-7aCzHh TANFIZF) N RV TRE—EFNTOERE A, SATS)-TASIIMEE LR T 515
B.CIT7AIIZDWTIEIVINLFELT gee BMERSN ., 7T—HhA4T - T7(ILDERIZIE ar NMERSNET . 2D
T—hAT - T7AIIE MORTARETAS IV OL THERATEE T ABVREICOWVDTILET AT/ 1 REE
RIBIEFFETIEHYFE R A T/NMRLIE Cortex® a7%. SATF)NBEARREEELTLNRLDIZHET S
FOICEREINET, CNICEST AV ASITBEYEHSEERLET,

2.3 TOCIHOMDELREEDHRTE
YERLT= STM32 TASTHMIIE, TI4ILED C/C++ ELRBRENEENET T, LHL. GCC IZIXFEATELIKEL
TLav A EHBEEL. BAHAVRTLCEICEAEDESENHYET . TD1=H. TACIIFDEILRREIXT 74 ILED
LHELITHMEREMNTRETT,
F-. Oz OMNEAREDOBEE L FIZIET NNV TE) ) —ADBETIFELREEDEYNELLIONERETT . D
ESHRRIZHEZ . STM32CubelDE (&, 7AC ORI EIZBRAE LR R EEFATEET . COEYaV TR, FIE
IRREOHE., HELTEDREAEIODVTREMNLET.

2.3.1 TP VRDELRERE

ELRERECLIEEDEILREREEEHDHILET,. TP IMNDSEIF /N T UM EFERATEET, STM32CubelDE
T STM32 OV HheER T BE. TIAILRT 2 DDEJLFERTE. Debug & Release MMEF SN ES , Debug #akL
TTODIIREELRT BE, TV EHRAEFEN . RFILIE—ETEINFEL A, Release R TTODIMEE L
Fg 3L, a—F-HAXZEIE T 2RBIENETSN. T/AVITBERIE—VEFENFRA, TOCIMERBEDO T I4IL
FClE, 7OT4TBE LR EELT Debug NRESNET S

TOCIORDELREREIEVD D THEIRIER TEET . TOLSHFHLOELRERE L. BEEDEILRREICEINTHE
MTEET,
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TOCIINEENRT BIBAE . TIOTATREIRRENBRESN ., ELLRRICERSNDIT7AILETIT1TREILFER
FLRLCBRIDIHIFICEETRAENFET,

i ELRBRENHIET DDIXEIRERELETTT . T/ANWITREDREAEICOVNTIEZRLET,
2.3.1.1 FOT1ILE LR REDEE

TOTATHENRZREEEETBHICIE. ROFIEEETLET .
1. Project Explorer T7OC /M2 EEIRLET,

2. CICH IN—RRIFAITDY—ILA—%FHEAL. Build V—ILi—t5> BT oBizhaxmesvsLEzT.

3. EIRFREDURMRTEINET,
ZOYAMSEATAEILREREERIRLET,

B 53. Y= WN—I2 kBT IT4TBELFRED VL
mworkspacefum - myLib/Src/myLib.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
Nl ®~-|/-@iw@dig-ai~d-@ ik
v 1 Debug

5 Project Explorer
2 Debug2 (My own debug2 configuration)

“ .
m myLib 3 Release

> @;Archives = FERTEEE
D P T P - wr

TOT4THREIRBREEERT SE5—D2DAEIL. [Project ExplorerlEa—D 7Oz 2%%K%") w4 L. Build
ConfigurationsSet Active Z:#IRLTH S, BMIETIEILRREEZIRLET,
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54. BOUVDIZKBTIT1THELRHRED YL

Eworkspacefum - myLib/Src/myLib.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
N-ERI®S-R-B QLGB -G iHid
% Project Explorer 2% =0 [€
v mmyLib
> @%Archives
> |@]Inc|udes
> [Binc
v (Esrc
> EI myLib.c
> || syscalls.c
> |g] sysmem.c
> [=Debug
' mNUCLEr\ CAN4ADE
> ﬁ.: Bina New >
> |@]|F‘IC|L Go Into
v £ Core Open in New Window

7 2N copy Ctrl+C
? 2SS [ Ppaste Ctri+V
> =S x Delete Delete
v 2 Driv Source >
>
> gg Move...
> = Deb Rename... F2

MNUU\‘Q Import...
STN@ Export...
STV Build Project
Clean Project
& | Refresh F5
Close Project

Close Unrelated Projects

Build Configurations v 1 Debug Set Active >
Build Targets 2 Release Manage...
Index > Build Al
Show in Remote Systems view Clean All
0 Run As > Build Selected...
"til Debug As >
Profile As >
Team >
Compare With >
Restore from Local History...

THOT4T1E JLRERE (X, #=21— ProjectBuild ConfigurationsSet Active M 5RIRTHZEEARETT,
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[ 55. A=a—IZ&kBT7IT1THEILFRED YL

Eworkspace_um - myLib/Src/myLib.c - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run Window Help

rﬁ'u:um‘ Open Project &% v @v@v?@v@g/‘
Close Project

lozo Build All Ctrl+B —

v EmyLib Build Config v 1 Debug Set Active >
> @%Arch

% Project Exg

Build Project 2 Release Manage...

> Inclu ) ]
> gmc UG et g S g Build by Working Set >
v [Zsre e Set Active by Working Set >

> Bm v Build Automatically Manage Working Sets...

> [d sy Build Targets >

> €] sy C/C++ Index ’
> [==Debt Generate Report

v EONUCLEC ¢ Generate Code
> ﬁ.: Binal

~ SE 1

Properties

2.3.1.2 FLUOEILRREDIER
ENLRREEZHIRERTDICE. ROFIEEETLES,
1. [Project ExplorerlEa—TF O zorEEHIVYILET,
2. ROVWTNAEETLET,
— Build ConfigurationsManage... #Z&RLEY,

— A=a— ProjectBuild ConfigurationsManage... ZERALET
WFhD A% T, [Manage Configurations] % 4 704 AR RENET,

[2 56. [Manage Configurations]4 /704

E NUCLEO-F401RE: Manage Configurations X

Configuration Description Status
Debug Active
Release

Set Active H New... H Delete H Rename... ‘

| oK | ‘ Cancel ‘

56 [SRLI=A 470 DRV EFERLT. ELNREEEELET,

+ SetActive (X, BIOEJLREREEEIRLTCENETITATIZTHEEIHALET,
+ New... [E . ELREREDOHFRERICERLET,

+ Delete [&. BEFFEDEIILRREDHIBRIZERLET .

* Rename... [ EJFEREDAREEERETHEEITERLET .
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ELREREEFHRERTBICIE New... RIVEHVILET , ChlZk>T[Create New Configuration] #4704 A
RRSNET, COFATOJIZRAFIEHRBAZANLET BRIETALIMNBELTHEDLLDTHILELNHYET
HFLWMER TR I IREE LR T RIS, ZORBMNTALIMNBELTHERINENOTY,

57. EIVREREDFRER

E Create New Configuration X

Note: The configuration name will be used as a directory name in the file
system. Please ensure that it is valid for your platform.

Name: ‘ Debug2 |

Description: ‘ My own debug configuration |

Copy settings from

® Existing configuration |Debug 7
O Default configuration g
Release

O Import from projects -~ not selected -- 2
O Import predefined -- not selected -- 2
| OK | ‘ Cancel ‘

57 ISRT I HLLWELRREILX. BENEILRREICEIDVWTHERLET . CORISRLU-FHIEE R, BEE
M Debug #ERICEDNTWET, SREMNTET LS OKEVUVILET,
[Manage Configurations]% 4 7 A4 hBiE, FILLWTT AV T RENRTINET

58. E#&ht-[Manage Configurations]¥470%

E NUCLEO-F401RE: Manage Configurations X
Configuration Description Status
Debug Active
Debug2 My own debug con...
Release
Set Active ‘ New... ‘ ‘ Delete ‘ ‘ Rename... ‘
| QK | ‘ Cancel ‘

BEIZISCTRHDOERET IT47EL. BROBEBEERSR T LIS OKEV)vILTEREREFL. BHE (7R
ERTLEYS,

2.3.1.3 EJLFREDEIER
ELREREEHIBRT B2 ROFIBEEITLES .
1. [Manage Configurations]¥# 4 7 O5 ZMEZJ .
2. HIBRYHEAERRLES,
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3. Delete RA#91)vILET,
5l 2 1E. Debug2 ¥R ##INL T Delete RAVEI) VI T HE, RODIIBHEREF AT AT BRTINET,

59. BRHIBRDE 17T

[T confirm Delete X

@ Are you sure you want to delete the "Debug2" configuration?

Yes | ‘ No

ZZ Tl No Z584RL T Debug2 R ITELTHEZET,

2.3.1.4 ENFREDEFTDEE
ELREREDRRELERT HIZIE. ROFIEEERTLET,
1. [Manage Configurations]¥# 4 7 O5 ZfEZJ,
2. BHEEETOIEEEERRLET.
3.  Rename... RAVEIJvILET,
5z |£. Debug2 # B %E#EIRL T Rename... REAVEDvIT L RO ESBHERFTAT7OT NRREINET,

2 60. BROAMEROF170Y

E Rename Configuration X

Note: The configuration name will be used as a
directory name in the file system. Please ensure that it
is valid for your platform.

Name: ‘ ‘Debug2 ‘

Description: ‘ My own debug2 configuration ‘

| oK | ‘ Cancel ‘

BROAH. 5. £-EHEAELEEL OK 241y T Debug2 D LRTEZLEELET , ZZTIE. Cancel Z5&IR
LTERIIEIEELEE A

2.3.2 JaPx Yk C/IC++ EJLRERTE
FELREEICIE. 1 2OTOTYk C/C++ ELFBRENEFENET . TAD IR C/IC++ ELREEIX. TADzHH
DTANTATEERELET EIRFEREEEFET BHIZ(E. [Project Explorer]lEa—D 7Sz o EERV)YILT
Properties ##R 9 5hH . A=21— ProjectProperties ZERALET . WFThDFETEH. TODILD [Properties] 7+
VRONRAEET,
[Properties] D &£ X 1> T C/C++ BuildSettings Z##IRLFEF , & lIZ[Tool Settings]. [Build Steps]. [Build
Artifact] . [Binary Parsers]. [Error Parsers] D& AT NRREINET . ZRYID 2 DDFTHRERICIBET,
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61. 7AT1DET

[ roperties for NUCLEO-F401RE O X
: type filter text Settings Py g
> Resource A ~
Builders - -
w C/C++ Build Configuration: Debug [Active ] ~ Manage Configurations...
Build Variak
Environmer , _ .
Logai % Tool Settings . Build Steps Build Artifact &+ Binary Parsers @ Error Parsers
ogging
Settings @ MCU Toolchain Mecu STM32F401RETx
> C/C++ Geners ZMCU Settings Board NUCLEO-F401RE
CMSIS-SVD Se ZZMCU Post build outputs . . .
Project Referer ¥ v % MCU GCC Assembler Floating-point unit FPv4-SP-D16 ~
< > o - " Claatina.nnint AR |1 S | S 0 R L R I Ry v N
@ Apply and Close Cancel
be FTRTDITDBRFRSNTWVEWNEE L. 4707 D4R ODHAREERTT 5N A LD KREKRILED)ILE

-g-o

[Settings] R4 IZ[& Configuration IR T —ILEDHY  F=ISERLIZBRTEE. TIOTIEBROA ., BIOER. T
RTOER. BHOBBROVWT NIZERT 0% TE TEET , Manage Configurations #45')v4 3 % & [Manage
Configurations] % 4 7 RS MNBEET,

H 62. BROTO/RT4

m Properties for NUCLEO-F401RE 1 X
:type filter text Settings PT o §
> Resource A } I A I
Builders ) - -
~ C/C++ Build Configuration: |Debug [ Active ] ~ | Manage Configurations...

Build Variak [ Active |

Environmer .

Loggin ¥ Tool Setting Error Parsers
Se?tigngz [ All configurations ]

# MCU Toqp Multiple configurations...]
MCU Settinas D et

» C/C++ Genera

RIIAIEA CANADE

[ Tool Settings]1427 1%, &5(Z[MCU Toolchain], [MCU Settings]. [MCU Post build outputs]. [MCU GCC
Assembler]. [MCU GCC Compiler]. [MCU GCC Linker] I hNhET .

[MCU Toolchain] &, Y —ILFz—2ZEFFTHLEIEALET, STM32CubelDE [ZIE. WFhhD/A—2ar D
GNU Tools for STM32 H3#/@LET , [Toolchain Manager] (X, #D GNU ARM Embedded Y—/LFz—2&& 7>
O—KL. 8—AJ/L® GNU ARM Embedded W—ILFz— % F AT AR EETI-HICHEALET,

GNU Tools for STM32 IZ@ AL/ Ny FICBET B 1FEHIE. [EXT-12] 2S5 BLTZEL, FF 2 AV RE Information
Center M [Technical Documentation] R—U MSBIKCENTEET,
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63. Y—JILFz—r - N—230DFTANT4

m Properties for NUCLEO-F401RE OJ X
r . I
| type filter text | Settings vori
> Ref;ource ‘A
Builders - - -
v C/C++ Build Configuration: Debug [ Active ] ~ Manage Configurations...
Build Variables
Environment .
Logai ® Tool Settings * Build Steps Build Artifact ¢ Binary Parsers @ Error Parsers
ogging
Settings # MCU Toolchain Select what toolchain to use
’ E;AC;I; S\';gesral i #*MCU Settings ®) Use workspace setting (GNU Tools for STM32 (9-2020-q2-update))
- tt «
. et &EMCU Post build outputs | () Fixed |GNU Tools for STM32 (9-2020-g2-update)
Project Reference % MCU GCC Assembler
Run/Debug Settin & MCU GCC Compiler Toolchain Manager
> ®MCU GCC Linker Configure the workspace toolchain, and manage installed toolchains.
Open Toolchain Manager...
< > N
@ Apply and Close Cancel

V—ILF—URIREF T BIZIL Fixed #RIRLET,

[ 64. Y= IWFz—2BROTO/8574

m Properties for NUCLEO-F401RE OJ XK
r . I
| type filter text | Settings vovd
> Re.source ‘A
Builders - . .
v C/C++ Build Configuration: Debug [ Active ] ~ Manage Configurations...
Build Variables
Environment . 3 ) X
Loqai ® Tool Settings  # Build Steps Build Artifact i Binary Parsers @ Error Parsers
ogging
Settings # MCU Toolchain Select what toolchain to use
> Eﬁ;; SGJSES“' _ EMCU Settings O Use workspace setting (GNU Tools for STM32 (9-2020-g2-update))
- ettin i
Provoct Ref EMCU Post build outputs @) Fixed [GNU Tools for STM32 (9-2020-g2-update) -
roject Reference ', MCU GCC Assembler GNU Tools for STM32 (9-2020-g2-update)
Run/Debug Settin > ®MCU GCC Compiler Toolchain Manager . ’
» ®MCU GCC Linker Configure the workspace toolchain, and manage installed toolchains.
Open Toolchain Manager...
< > ~
@ Apply and Close Cancel

64 [TRLIZESICS, TIAUMREDHE  EATEDDE T 74DV —ILF—> GNU Tools for STM32 =1+
T ZTDHDY—ILFz—2F A2 AL—)LF BIZI&. Open Toolchain Manager... RAZ>%%1)w4 L T Toolchain
Manager #Bi&E% 9, 223> 2.11 Toolchain Manager IZI&, Y—ILFI—2 DAV A—)LET VAV AR—ILDF
T IAIADT—IAR—=R Y= LF—2 DEIRFAENFHLLBHINTVET,

[MCU Settings]IZl&. APV TERL TSI A/ 02V FO—FOR—FNRRSN ., FBVN S v Y. 5
VAL L SA4TFDREBESEDBRREERRTLES
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65. FO/T4 Y=L - T4V DERE

m Properties for NUCLEO-F401RE OJ X
:type filter text Settings Crvov i
> Re.source ‘A
Builders - -
v C/C++ Build Configuration: Debug [ Active ] ~ Manage Configurations...

Build Variables
Environment

Logging ® Tool Settings * Build Steps Build Artifact i Binary Parsers @ Error Parsers
Setlings  MCU Toolchain Mcu STM32F401RETx
» C/C++ General ZIMCU Settings Board NUCLEO-F401RE
CMSIS-SVD Settin EMCU Post build outputs . X .
Project Reference v ®MCU GCC Assembler Floating-point unit FPv4-SP-D16 i
Run/Debug Settin &General Floating-point ABI Hardware implementation (-mfloat-abi=hard) v
(#Debugging Instruction set Thumb2 i
=
& Preprocessor Runtime library Reduced C (--specs=nano.specs) v

#lnclude paths

2 Miscellaneous
v ®MCU GCC Compiler [J Use float with scanf from newlib-nano (-u _scanf_float)

[J use float with printf from newlib-nano (-u _printf_float)

= General
(*Debugging
(= Preprocessor
#lInclude paths
(= Optimization
#Warnings
=Miscellaneous
v ®MCU GCC Linker
=General
#Libraries
(= Miscellaneous

@ Apply and Close Cancel

[MCU Post build outputs] (. e1f F7AIL DR TA—TIADLERR, EJLR - H A XFEHRDRTR. JAM T7/ILDE
BE OBIRRZEIRRLET . HAT7AILIE. RO T7AIVIZTTEES,

o NAF)-TFAIL

* Intel Hex 7741 JL

* Motorola S-record 771 JL

+ Motorola S-record >R JL-T7AIL
» Verilog 774U
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66. F0/8F1-Y—JL - /AL DEJLFERH D DERTE

m Properties for NUCLEO-F401RE OJ X
:type filter text Settings CYorE
> Re.source ‘A
Builders - .
v C/C++ Build Configuration: Debug [ Active ] ~ Manage Configurations...

Build Variables

Environment . ) . . X
® Tool Settings # Build Steps Build Artifact i Binary Parsers @ Error Parsers

Logging
Settings @ \MCU Toolchain Convert to binary file (-O binary)
» C/C++ General = MCU Settings [[] Convert to Intel Hex file (-O ihex)

CM.SIS-SVD settin EMCU Post build outputs [[] Convert to Motorola S-record file (-O srec)
Project Reference v B MCU GCC Assembler []convert to Verilog file (-O verilog)

Run/Debug Settin =
gg:;t;;a;ing [ Convert to Motorola S-record (symbols) file (-O symbolsrec)
(5 Preprocessor Show size information about built artifact
ZInclude paths Generate list file

(2 Miscellaneous
v BMCU GCC Compiler
= General
(= Debugging
(#Preprocessor
ZlInclude paths
(# Optimization
= Warnings
(= Miscellaneous
v ®MCU GCC Linker
*General
ELibraries
#Miscellaneous

@ Apply and Close Cancel

[MCU GCC Assembler] DERETIE, 7V ITSEEBRTEET . AMY-/—FRERIRT DL T/ —FRETHEES
EENTWET7 LIS aAvURIA F T av NI RTRREINET . T /—FIL. BEDREEZRTIT HEE0O,
TEUITSOWTNADERTEEERT HESIFERLET,
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67. FR/IRT4-Y—)L - GCC 7T VTS D’RE

Build Variables
Environment
Logging
Settings
> C/C++ General
CMSIS-SVD Settin
Project Reference
Run/Debug Settin

@

m Properties for NUCLEO-F401RE OJ X
:type filter text | Settings Hwerw
> Re.source ‘A
Builders . . .
v C/C++ Build Configuration: Debug [ Active | ~ Manage Configurations...

® Tool Settings # Build Steps Build Artifact & Binary Parsers @ Error Parsers

# \CU Toolchain Command:  gcc
EMCU Settings All options:
#MCU Post build outputs

v EMCU GCC Assembler

-mcpu=cortex-m4 -g3 -c -x assembler-with-cpp --
specs=nano.specs -mfpu=fpv4-sp-d16 -mfloat-abi=hard -mthumb

= General

- .

& Debugging Expert settings:

(ZPreprocessor c J

Elnclude paths ‘.On’lm:tn ${COMMAND} ${FLAGS)} ${OUTPUT_FLAG} ${OUTPUT_PREFIX}${OUTPU
ine pattern:

(= Miscellaneous
v ®MCU GCC Compiler

(= General

(#Debugging

(= Preprocessor

#lInclude paths

(= Optimization

#'Warnings

=Miscellaneous
v ®MCU GCC Linker

=General

& Libraries

(= Miscellaneous

Apply and Close Cancel

[MCU GCC Compiler] dF&FE Tl&, AV /NASEBIRTEEY A2 /—FEERT HE HT/—FRETREED
EENTNBAL/IRAF-ATURIA - FTLav NI RTRRENET . YT /—F L REDHREERTT HEEY,
AVNASOVTIADREEZLEET HEEIHEALES
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68. F7O/%F4-Y—JL - GCC OV /SIS DERE

m Properties for NUCLEO-F401RE OJ X
:type filter text Settings CYorE
> Re.source ‘A
Builders - .
v C/C++ Build Configuration: Debug [ Active ] ~ Manage Configurations...

Build Variables
Environment
Logging
Settings € \CU Toolchain Command:  gcc
» C/C++ G | i ;
/C++ Genera ) EMCU Settings All options:  -mcpu=cortex-m4 -std=gnu11 -g3 -DDEBUG -DUSE_HAL DRIVER A
CMSIS-SVD Settin EMCU Post build outputs -DSTM32F401xE - -I../Core/Inc -

Project Reference & MCU GCC Assembler I../Drivers/STM32F4xx_HAL Driver/Inc - v
Run/Debug Settin #General -

(**Debugging
(= Preprocessor
ZInclude paths
(= Miscellaneous
v ®MCU GCC Compiler
= General
(= Debugging
(#Preprocessor
ZlInclude paths
(# Optimization
= Warnings
(= Miscellaneous
v ®MCU GCC Linker
*General
ELibraries
#Miscellaneous

® Tool Settings # Build Steps Build Artifact i Binary Parsers @ Error Parsers

Expert settings:
Command

. ${COMMANDY} ${INPUTS} ${FLAGS) ${OUTPUT_FLAG} ${OUTPUT_PREFI}
line pattern:

@ Apply and Close Cancel

[MCU GCC LinkerIME&E TIE, YV HhERIRTEFT A2 /—FEBIRT DL T /—FRETHREFTIELEINT
WBYLH-aARVURSIA AT AN RTRRENET . T/ —FR  BEDHREERTT HLERL. UADNT
MO DOREERETHEEITHEALES
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69. 70/3F74Y—JL - GCC YV HhDE®E

m Properties for NUCLEO-F401RE OJ X
:type filter text Settings CRA A
» Resource }A
Builders
v C/C++ Build Configuration: Debug [ Active ] ~ Manage Configurations...
Build Variables
Environment . )
Logging ® Tool Settings * Build Steps Build Artifact & Binary Parsers © Error Parsers
Settings # MCU Toolchain Command:  gcc
> i .
Eﬁ;; SGJ;esrd . EMCU Settlngs_ All options: | -mcpu=cortex-m4 -T"C:\Users\johansse\STM32CubelDE ~
== ettin EMCU Post build outputs \workspace_um5\NUCLEQ-F40TRE\STM32F401RETX_FLASH.Id" --
Project Reference ¥ ®MCU GCC Assembler specs=nosys.specs -W|,-Map="${BuildArtifactFileBaseName}.map" “
Run/Debug Settin & General
- .
& Debugging Expert settings:
(ZPreprocessor c J
Elnclude paths .omman ${COMMAND} ${OUTPUT_FLAG} ${OUTPUT_PREFIX}${QUTPUT} ${INPU
. line pattern:
#Miscellaneous
v ®MCU GCC Compiler
(= General
(#Debugging
(= Preprocessor
#lInclude paths
(= Optimization
#'Warnings
(=Miscellaneous
v ®MCU GCC Linker
=General
& Libraries
= Miscellaneous
< > v
@ Apply and Close Cancel

[Build Steps] DR EIZIE. EIRFIEKVE IR EDRATYTEETE2EOICHERTEII—ILEAEENETT . Th
SMOATYTFTOCIOrDE LRBTEICEITENET . EILRBTIRICETTIRTYINHIERE. COT1—ILEE
wmELEY,
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E 70. EVR-RTYTREDT O/ T
[ Properties for NUCLEO-FAO1RE O X
‘type filter text Settings Pvv
> Resource
v C/C++ Build ~
Build Variables Configuration: ‘Debug [ Active ] v ‘ |Manage Conﬁgurations...|
Discovery Options
Environment
Logging B3 Tool Settings 4 Build Steps Build Artifact Binary Parsers €3 Error Parsers -
Settings
> C/C++ General Pre-build steps
CMSIS-SVD Settings Command:
Project Natures ‘ = ‘
Project References
Run/Debug Settings Description:
Post-build steps
Command:
Description:
@ | Apply and Close ‘ | Cancel ‘
E o3 247 THEATHFIEITHEST makefile DEI—7YhefEATHE. KYBELGE L REEEZBMTER
ER
2.4 JaszhDEILR
EILRZEBIIAT BIZ1. [Project Explorer]Ea—®D s 2T A V%EREIRL . Build Y—)L/8—-RE> 8 %5
DuILET,

71. A1 HMEIRY—ILii—

E workspace_um4 - NUCLEQ-F401RE/Core/Src/main.c - 5TM32CubelDE
File Edit Source Refactor Mavigate Search Project Run Window Help

Bl ®-{-EBig-a-d-@-its-0-Qr-i
B Project Explorer 53 | | Build ‘Debug’ for project 'NUCLEO-FAIRE | = =

EJLRI(X. A=21— ProjectBuild Project M5+ BHiR TEE T, Project A=a—I(ZIL. #1=% Build All, Build Project.
Clean LEDEFLZE IR -aTUERHYFET,

EILREBIIAT 5. 35— DD AETIX[Project ExplorerlEa—D Ao ER ) vHILET , ThlZk->T, Build 3
TURDIEMN, LODDE LR - AT avEEL LTI AN A2 —DFHEFET,

EJLRHIE, [Console]Ea—IZE LR -TAEAMKRRINET , REZIZ. el f TPMIUDNERIZERSINDE 4 XE
WHhRTRINFET,
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72. 7R HN-ELR-avY—)L
[;__Z Problems ¥ Tasks & Console &2 [ Properties G '1/} <-===!>‘ '—E Eﬁ = E*‘ ] =~ l_-ﬁ v = 0
CDT Build Console [NUCLEOQ-F401RE]
arm-none-eabil-gec ~../Core/Src/main.c” -MCpu=cortex-md -std=gnull -g3 -DUSE_HAL_DRLVER -DSIM3ZF4@1XE -DDEBUG -C -1.

arm-none-eabi-gcc "../Core/Src/stm32f4xx_hal msp c" -mcpu=cortex-m4 -std=gnull -g3 -DUSE_HAL_DRIVER -DSTM32F4@1xE -
arm-none-eabi-gcc "../Core/Src/stm32f4xx_it.c" -mcpu=cortex-m4 -std=gnull -g3 -DUSE_HAL_DRIVER -DSTM32F4@1xE -DDEBU
arm-none-eabi-gcc "../Core/Src/syscalls.c" -mcpu=cortex-m4 -std=gnull -g3 -DUSE_HAL_DRIVER -DSTM32F4@1xE -DDEBUG -c
arm-none-eabi-gcc "../Core/Src/sysmem.c" -mcpu=cortex-m4 -std=gnull -g3 -DUSE_HAL_DRIVER -DSTM32F4@1xE -DDEBUG -c -
arm-none-eabi-gcc "../Core/Src/system_stm32f4xx.c" -mcpu=cortex-md -std=gnull -g3 -DUSE_HAL_DRIVER -DSTM32F4@1xE -D|
arm-none-eabi-gcc -o "NUCLEO-F4@1RE.elf" @"objects.list” -mcpu=cortex-m4 -T"C:\Users\johansse\STM32CubeIDE\worksp
Finished building target: NUCLEO-F4@1RE.elf

arm-none-eabi-size  NUCLEO-F481RE.elf

arm-none-eabi-objdump -h -S NUCLEO-F481RE.elf > "NUCLEO-F4@1RE.list"
text data bss dec hex filename
7308 20 1636 8964 2304 NUCLEO-F4@1RE.elf

Finished building: default.size.stdout

Finished building: NUCLEO-F4@1RE.list

12:42:04 Build Finished. @ errors, @ warnings. (took 5s5.932ms)

2.4.1 2709 DE LR

W—JLA—IZ(E Build all RG> 2 m@pYET, Chid. T—IRR—RARTEINTNEZTRTOTOASIIME, 74
FTA4IHBE RSB ETEIILRTBEEIZFERLET,

A=a— ProjectBuild All A 5£ 270D HRDE LRIFFABTEET,
F 73. £7azInE LR

Eworkspace_um - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help

rﬁ'&m| Open Project g% v @'@'é
B Close Project =1
Project E <
M o Build Al Ctrl+B
v E%yl"b Build Configurations >
> HinArch Build Project
’ @]Inclu Build Working Set >
> [Binc
Clean...
> ESTC 15 Build Automatical
uild Automatica
> (= Deb Y
v ENUCLEC Build Targets >
> ﬁﬁBinal C/C++ Index >

> i Inclu Generate Report

v [ Core Generate Code
> [=In
> = Sre

Properties

242 LEIREREICKDEILR

1 207OCTIMIFRLT. TRTOE L REETEIRERTTSICIK. TOPOMERI)YILT. AV THFRMAZ
21— Build ConfigurationsBuild All ##iRLET,
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74. EENWFHREIZEZTOACHFDE LR

5 Project Explorer 52 & T =0 [
v mmyLib
> ﬁ,Archives
> [l Includes
> [Einc
> [Bsrc
> (= Debug
v [ENUCLED- ~ -
> ﬁ'}Binariw
N @]Includ Go Into
v [ Core Open in New Window

> =InclE) Copy Ctrl+C
¥ = Sr¢ Paste Ctrl+V
> € 3¢ Delete Delete
> @ Source >
> @ Move...
> @ Rename... F2
> g
> @ 2 Import..
/s
> EbStau Export...

> [“2 Driver Build Project
> (= Debu Clean Project
> [-=Debu(& | Refresh F5
> [ Releas Close Project
mNUCL Close Unrelated Projects
[34 sT™3

Build Configurations > Set Active
[ STM3 Build Targets > Manage...
Index > Build All
Show in Remote Systems view Clean All
0 Run As > Build Selected...
B A N x .

243 ~ANyRLR-EJLKR

AYRLR-EIFDEABMIE. RV THEIHOE LRIZHEA AT HENHSTOCIIMDE LR TT , EFEae 70
RO FOMDAEIZEY ., EILR-H— N ETREEILFEITIESHETT ., ZOBE. STM32CubelDE O GUI (&
—tYIRRENT , 2 —HE STM32CubelDE D FENREEZ—IKRDONEH A,

STM32CubelDE [Z[&. AYFL R -EILREEITTH1-8HD headless-build AXUR-T7MIILBHRBLTVET,
DI7AILIE, FIZIE Windows® ZE AL TV S15A . STM32CubelDE DA Ah—)L- T4+ LA C:\ST\STM32Cube
IDE_1.7.0\STM32CubelIDE IZ®%YFEF . headless-build.bat F7AILIE. ATXUR-TOL T LD RITIZEA
F5/\0F - T7AILTY,

x AYRLR-ELFDEATRIE, STM32CubelDE [2&2TT—IAR—ZAFANMN TWVENC EEBRIN T HERL T
S, T—YAR—REHEALTEEIC STM32CubelDE MEITENTIVDE, AYRLR-ELR-TOEINTAS Ik
ZHRVTE LR TELGLDSTY,

Windows® TAYRL R -EILRERITTBHICE. ROFIEERTLET

1. aRUF-TRUIrEREET,

2. STM32CubelDE DAY Rb—)L-FTALIMIICBEILET , IDE ARTFSATNSIA LI ZHEET,
Al cd C:\ST\STM32CubeIDE 1.7.0\STM32CubeIDE

3. ROIATUEEAALT, 7—PRR—RNT NUCLEO-FA401RE 7P IREEILRLET,
C:\Users\Name\STM32CubeIDE\workspace 1.7.0:

$ headless-build.bat -data C:\Users\Name\STM32CubeIDE\workspace 1.7.0
-cleanBuild NUCLEO-F401RE

AYRLR-EILRDIRGA—RIZEAT BN TERTT BIZIE, ~help ATV avE T TavrReEETFLES . E 75
[2.aY2K $ headless-build.bat -help DETHRERLET,
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EX Command Prompt — O X

C:\ST>cd STM32CubeIDE_1.7.6.21alphal

IC:\ST\STM32CubeIDE_1.7.0.21alphal>headless-build.bat -help
Usage: PROGRAM -data <workspace> -application org.eclipse.cdt.managedbuilder.core.headlessbuild [ OPTIONS ]

-data {/path/to/workspace}

-import {[uri:/]/path/to/project}

-importAll {[uri:/]/path/to/projectTreeURI} Import all projects under URI
-build {project_name_reg_ex{/config_reg_ex} | all}

-cleanBuild {project_name_reg ex{/config_reg ex} | all}

-markerType Marker types to fail build on {all | edt | marker_id}
-no-indexer Disable indexer

-printErrorMarkers Print all error markers

-1 {include_path} additional include_path to add to tools

-include {include_file} additional include_file to pass to tools
-D {prepoc_define} addition preprocessor defines to pass to the tools

-E {var=value} replace/add value to environment variable when running all tools
-Ea {var=value} append value to environment variable when running all tools
-Ep {var=value} prepend value to environment variable when running all tools
-Er {var} remove/unset the given environment variable
-T {toolid} {optionid=value} replace a tool option value in each configuration built
-Ta {toolid} {optionid=value} append to a tool option value in each configuration built
-Tp {toolid} {optionid=value} prepend to a tool option value in each configuration built
-Tr {toolid} {cptionid=value} remove a tool option value in each configuration built
Tool option values are parsed as a string, comma separated list of strings or a boolean based on the options type

C:\ST\STM32CubeIDE_1.7.0.21alphal>

—B7t 7Y - D7/ ILERTNEEFH Ca—F

—B7EV T TrAIVERIEFETBIZIE. /(512 —-save-temps FITEAMLET .
A=a—® ProjectProperties ZERLET,

C/C++ buildSettings #®iRLFE T,

[Tool Settings]2 7 #BEFET

C CompilerMiscellaneous % E(Z -save-temps ZBMLET
JOCHMEBEEIILRLET,

7t/770)774)b(i filename.s EWVSRHFITCEIREATALINIIZRESNET,

BIALEEEH C O—FE&ELT74)L filename. i %Eﬁkéhi?} CDIF7AILTIE, 70')7013‘& YHIZEBHNENTET
L300, FREaVRAILIEENTWVENI—FEERTEET, EEEEDOBENELBE. COT7MILORAERSE
BT HLERENODLET,

ok wbd -~

Elrknos

TOCIHrDELRDOS REREBEFTEMIZT SIZIE. [Project ExplorerlE a—D 7Oz EHI)VILT,
Properties ##IRLFE T, RIZ C/C++ BuildLogging Z:ERLET . AY - I7 ML DRFIEFFELRABIEELET

D—HAR—RADOETACTHMNIDNT, FO—/\LAEE LR -O5 OB E AT BIZ1E. Window, Preferences
%#3%4RL T, C/C++, Build, LoggingEnable global build logging #BE %9,

MHEIILREE LD ENE

HHEILRDIREL, a—F DIV AILPELRICEBIZERDALYENERSNDGERELET, (FEALEDIEES
HHEILRIFE L FEREZ KB ERBLET . FATAIALYFHOREEIL. BE . avEF1—40 CPU a7 #z— ﬁz
LET, HINELRIFESEIEMHRETEET,

WHEIWREHRTETBICIE. ROFIEEETLET,

1. [Project Explorer]lE2a—TFRAY I RV ILET,
2. *=a— ProjectProperties Z:&ZRLET,

3. [Properties]/ S /)LD C/C++ Build Z:&IRLEY,

4. [Behavior]#7 %R Enable parallel build #%EL %9,

[Behavior] 272X, T5—BDMEHEO, VV—RARFEROBEEILR, /29 AVZ)L-EJLR, H1)—2-EILRIZ
BT HERELHYET,
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& 76. WHEE
[ Properties for NUCLEO-FAO1RE O X
type filter text  C/C++ Build LYYy
> Resource
> C/C++ Build
> C/C++ General Configuration: ‘Debug [ Active ] V‘ ‘Manage Configurations...

CMSIS-SVD Settings
Project Natures
Project References (= Builder Settings Behavior . Refresh Policy
Run/Debug Settings
Build settings
Stop on first build error Enable parallel build

® Use optimal jobs (4)

O Use parallel jobs: 4 z

O Use unlimited jobs

Workbench Build Behavior
Workbench build type: Make build target:

[]Build on resource save (Auto build) ‘all ‘ Variables...

Note: See Workbench automatic build preference

Build (Incremental build) ‘all ‘ ‘Variables...‘
M Clean ‘clean ‘ ‘Variables...‘
‘ Restore Defaults ‘ ‘ Apply ‘
@ | Apply and Close | | Cancel ‘
247 makefile #—#4" Y2k BE JLRZ LT

makefile #—4 VM XYSELZE I FERNE R TEEMTEET, TICIE. ROFIEEERITLET,

1. FRI7ANEERLET,

2. TJ74ILB% makefile.targets ELFET,

3. ZOIFANETOSIIRDIL—b-TALIRNIZRELET,

T7AIVDARIE. FTELDHIERERTHIDENHYET , COBIE., BIZERSINTz el f T7MILEFHLLI7ZAILIZTO
E—L. 40O BUILD ARTIFACT . BUILD ARTIFACT PREFIX ., BUILD ARTIFACT NAME .
BUILD ARTIFACT EXTENSION ZfRAY2H5HDTY ., DT/ OIE, STM32CubelDE d v1.5.0 LIRET,
makefile RIZERINET,

secure_ target := \

$ (BUILD ARTIFACT PREFIX)$ (BUILD ARTIFACT NAME)-secure.$
(BUILD ARTIFACT EXTENSION)
main-build: $(secure target)

$ (secure target): $(BUILD ARTIFACT)

# Do what you want here... simple copy file for demo
Cp "$<" "s@"

bz make CTld. ZAXFTIIGLATXFEERTILENHYET,

2.5 PPz A NOUNZs

DI aVTIR NDAE)DADRY) TR T74IVICE T HEREREZRELET U hDFEMIE. GNU Linker
DIY=aT7IL([EXT-05]) ICRBEEINTWET , COFFa AV MIIE, Information Center W7V EZRXTEET .

Information Center V—JL/A\—-#4> @ %5195 0 . [Information Center]E 2 —%BIZ%Ed ., C/C++ Linker The
GNU Linker PDF QU 9IZ&Y U ADRF AV NEREET,
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B 77. )Y hDEFRIAVE

@ o X
) information Center &% REoxra=0

A

TOOLCHAIN MANUALS (GNU-TOOLS-FOR-STM32.7-2018-Q2-UPDATE)

Description File format

Assembler PDF
The GNU Assembler _

Binary Utilities .
The GNU Binary Utilities _

C Math Library .
The Red Hat newlib C Math Library _

C Preprocessor

PDF
The GNU C Preprocessor *

C Runtime Library

PDF
The Red hat newlib C Library *

C++ Library Manual

HTML
The GNU C++ Library Manual

C/C++ Compiler

PDF
GNU Compiler Collection *

C/C++ Linker

PDF
The GNU Linker T

Debugger

PDF
Debugging with GDB *

GDB Quick Reference Card

PDF
The GNU GDB Reference Card o

Newlib-nano readme

TXT
Newlib-nano C runtime library readme _

Patch List

PDF
Patch list for GNU Tools for STM32 _

2.5.1 SR L SA4TS)
STM32CubelDE 2B T 3 Y—ILFz—2IZIE newlib [TEDWV= 2 DDEIRFEH SUBAL CSATSUNEE
NFEIF, —DIFXEH C S4TFUD newlib, E3—2D(FHE/IMR C 547 3D newlib-nano T, A—K -H (X%
INKTBEULELHDIHFEIZ, newlib-nano ZFEHALET . newlib-nano L1Z#E®D newlib DEWZET 55
[&. newlib-nano O readme 774 JL([ST-09]) # LB L TFZELY, Information Center Mo T VA TEET,

TACIIrTHERT S VML FA4TFVEERTBICTIE. ROFIBEETLET,

1. [Project ExplorerlEa—TFRYzHMEEYIVILET,

2. A=a1— ProjectProperties #Z&IRLET,

3. [Properties]/ )L C/C++ BuildSettings Z:&3RLET .

4. [Tool Settings]#7#FE . MCU Settings Z#RL T. Runtime library D% EEERLET
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78. )N 8L 5473
[ Properties for NUCLEO-FAO1RE O X
‘type filter text Settings ERASE 4
> Resource
v C/C++ Build "~

UM2609 - Rev 4

Build Variables
Discovery Options
Environment

Configuration: ‘Debug [ Active ] v ‘ ‘Manage Conﬁgurations...‘

Logging & Tool Settings & Build Steps Build Artifact Binary Parsers 3 Error Parsers -
Settings
> C/C++ General @ MCU Settings Mcu STM32F401RETx
CMSIS-SVD Settings @ MCU Post build outputs Board NUCLEO-F401RE

Project Natures
Project References
Run/Debug Settings

v B3 MCU GCC Assembler
@ General
@ Debugging
(% Preprocessor
@ Include paths
@ Miscellaneous
v i3 MCU GCC Compiler
@ General
(# Debugging
@ Preprocessor
2 Include paths
(% Optimization
@Warnings
@ Miscellaneous
v i MCU GCC Linker
@ General
@ Libraries
@ Miscellaneous

Floating-point unit FPv4-SP-D16

Floating-point ABI ‘Hardware implementation (-mfloat-abi=hard)

Instruction set ‘Thumbz

Runtime library Reduced C (--specs=nano.specs)
[ Use float with prigStandard C

[JUse float with scaf

@

| Apply and Close | | Cancel ‘

newlib-nano &ML, MD scanf P printf TREE/MIERELETILENHDEE. BMOA T ars
B(ZBYET  newlib-nano & newlib TIRFB/MNIRBOUIES EZARLSHADTY o newlib-nano TIF, EFX
BRESNIZFE/NIRBO AL A, weak SURILELTEREESINE T, D=8, scanflprintf T sf ZFEHTS
SERDESIT ~uFTLavICE>THRMIHEELTO VRV ERE T 2R ENHYFET

* -u scanf float

* -u printf float

BIZIE, printf IZ&>T float ZHATREEDIATURSAU(F, ROKXSIZHYET,

$ arm-none-eabi-gcc --specs=nano.specs -u printf float $(OTHER LINK OPTIONS)

DA T avI&, [Tool Settings]1%7 M MCU Settings [Z&5 Use float... FxyIRy I R & FRTHILTEMILTE
9,
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79. Y H-54751) newlib-nano &R EI/IN R #L
[2E Properties for NUCLEQ-F401RE O X
I
type filter text Settings -
> Resource L
v C/C++ Build - - -
Build Variables  Configuration: Debug [ Active ] ~ Manage Configurations...
Discovery Opti
EnV|r9nment # Toolchain Version & Tool Settings # Build Steps “' Build Artifact = Binary Parsers @ Error Parsers
ogging _
Settings #MCU Settings Mcu STM32F401RETx
» C/C++ General #MCU Post build outputs Board NUCLEO-F401RE
CMSIS-SVD Settin v B MCU GCC Assembler X i i
Project Reference & General Floating-point unit FPv4-SP-D16
Refactoring Histol #Debugging Floating-point ABI Hardware implementation (-mfloat-abi=hard)
Run/Debug Settin (2Preprocessor Instruction set Thumb?2
B
WIH?IUdE paths Runtime library Reduced C (--specs=nano.specs)
#Miscellaneous ¥ : ) ) i
~ ®MCU GCC Compiler [ Use float with printf from newlib-nano (-u _printf float)
& General Use float with scanf from newlib-nano (-u _scanf_float)
#Debugging
(**Preprocessor
#Include paths
2 Optimization
#Warnings
#=Miscellaneous
v ®MCU GCC Linker
= General
ELibraries
=Miscellaneous
< > e
@ Apply and Close Cancel

252 FRLTLVEWNEY IV OFE
YUNRETTIRBILEE HASNSENIF )DL ERLTWVEWI—FPT—20E72ay TyR-a—FZHIk
FTBTOERTT . TR L SATFVESRIIZT -SATIVIZITEE . TRTOT TV r—avTERSN S DI
TIEEVWELDBEHENEENTNSZO. B ANAFUMSEIBRLEVRY . EERATVERELET,
TSI OFREREICTAD IO D —REERATHE. TIAIMREELT, EALTLELNE Y av iy
HNZFHTHESNET . AMEAD YAV ICET IR EDERF I EENBECL S5, WO TETES VLD
ELREREEZRANT. ROFIEEEITTEET,
1. [Project ExplorerlEa—T7RYzIMEES)voL. Properties Z:&RLET

S A7RA% O C/C++ BuildSettings #&EI{RLET

IRFRILAD [Tool Settings] 2T %FIRLET,

MCU GCC LinkerGeneral Z3#iRLEY,

TaCzHOEMHIZIEL T, Discard unused sections (-WI,--gc-sections) Z&RELEY

JOCIMEBEEIILRLET,

R N
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80. YV AHIZEBFEREIav DS

m Properties for NUCLEO-F401RE

H Settings
> Resource
v C/C++ Build

Build Variables Configuration: ‘Debug [ Active |
Discovery Options

Pvov w

v ‘ |Manage Configurations...

Environment
Logging # Toolchain Version & Tool Settings # Build Steps
Settings
> C/C++ General @ MCU Settings
CMSIS-SVD Settings (2 MCU Post build outputs - . ]
Project Natures « ) MCU GCC Assembler System calls ‘Mlnlmal implementation (--specs=nosys.specs)
Project References (2 General Generate map file (-Wl,-Map=)
Run/Debug Settings (2 Debugging

Build Artifact Binary Parsers 3 Error Parsers

Linker Script (-T) ‘ ${workspace_loc;/${ProjName}/STM32F401RETX_FLASH.Id} ‘

[ Add symbol cross reference table to map file (-WI,--cref)
Discard unused sections (-WI,--gc-sections)
[ Verbose (-WI,--verbose)

@ Preprocessor

(#EInclude paths

@ Miscellaneous . .
v ) MCU GCC Compiler [ Do not use standard start files (-nostartfiles)

@General [ Do not use default libraries (-nodefaultlibs)

@ Debugging [INo startup or default libs (-nostdlib)

@ Preprocessor

(# Include paths

@Optimization

@Warnings

(2 Miscellaneous
v & MCU GCC Linker

@General

@ Libraries

@ Miscellaneous

@

Apply and Close | ‘ Cancel

253 malloc DR— - H A XE|HT

GNU Tools for STM32 W— L F T—2 %488 C 54T newlib EELIEATHHAE . nalloc DR—J-HAX
REEEETEF T . newlib DT IAHIIDR—-H A X(F 4096 NA+TTF, 2—H-TAPIHRT sysconf () B
HERELTWAEE. ZOI—HEHEN nalloc r() [T THFUHINET,

TROHIE, R=-H (X 128 IN(FT sysconf () BMERETLEHEZERLELDTT . 7IUSy—L3av T 77
FILED 4096 NA EYBINSHER— - B A X FRTEIDENELGE. CNERBDOBEHZEEML TS,
/**

** File : sysconf.c
hAhkhkhkkhkhkhkhkkhkkhhkhkhhkhhkhhhkhkhkhkhhkhkhkhhkhkhhkhkhhkhhkhhkhkhkhhkhhkkhhkhrhkhkhkhhkhhkhhkhrhkhkkhkhkhrhrhkkhhkhrhkhkkhkhhrrhkhkx

**/
/* Includes */
#include <errno.h>

#include <unistd.h>

long sysconf (int name)

{
if (name==_SC PAGESIZE)
{
return 128;
}
else
{
errno=EINVAL;
return -1;
}
}
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F GNU ARM Embedded YV—IILFx—r&ERATIBEIE, 7T)r—ar TRESN D sysconf () BEIE—IE
PHEINT | Bl newlib DT IAHILED sysconf () BEAERINET, F1=. /MR C 54735 newlib-
nano &&HIZ GNU Tools for STM32 W—IILFz—2FERATBIEEE. sysconf () [E—UIEUHINEE A,

254 EBNDOATOzoMT7AILDATIL—K

STM32CubelDE TlE, F7ACzIMNIN I TERERHDEBMDA TSI T7 A IV EFEIZA VI IL—RTEET,
HmOTaOCz O CHERLET7ZAIL, Y—R - aA—FEAFTELVAVNRSIVEASATS) D2 4S5 THERLT-
FICOM DA NG EEFERTEET,

1. [Project ExplorerlEa—T7FRYxIEES)vSL. Properties Z:&RLET

2. S AF7RAY O C/C++ BuildSettings Z:ERLET
3. /ARIJLAD [Tool Settings] 2T #:&IRLET .
4.  MCU GCC LinkerMiscellaneous #&RLET
5. Add.. 7AAVEVIVITHE ROISHEEBDFETAH IO IM-T7(ILEBMTEET,
- [Add file path]# 4 7RJ (274 IL&EADLET,
— Workspace... E£7z1& File system... RAVEFRAL T, 771 L DIGFREHRELET .
81. YAk BEBMOF TSI T7ANDAL I —F
[ properties for NUCLEO-F401RE O X
‘type filter text ‘ Settings Qv vy w
> Resource
v C/C++ Build o
Build Variables Configuration: ‘Debug [ Active | v ‘ ‘Manage Configurations...‘

Discovery Options
Environment

Logging B Tool Settings & Build Steps Build Artifact Binary Parsers €3 Error Parsers EII‘
Settings
> C/C++ General #MCU Settings Other flags  EFARERARG
CMSIS-SVD Settings (#2MCU Post build outputs
Project Natures v 3 MCU GCC Assembler
Project References 22 General
Run/Debug Settings (# Debugging

@ Preprocessor

2 Include paths

(2 Miscellaneous
~ %) MCU GCC Compiler

(% General

(22 Debugging

@ Preprocessor

2 Include paths

@ Optimization

@Warnings

(£ Miscellaneous Additional object files LZEAR=EAR
v & MCU GCC Linker

(2 General

@ Libraries

(2 Miscellaneous

@ Apply and Close | | Cancel

255 YU HIZKBEELELIS—~ D3

GNU Y AITEE. EEEHALFEFRA TOLILESOIIFH O—FIA, BED Reset Handler BEBZEEL RS
—h7YT a—FNTACIIMIRONLEMEETY . BEDH AL E—FTEETSH GNU UVAlE elf T74A
IWEERL, Reset_Handler DREICEATHEEH IDHAZ[Console] V4RI IZH|RELFET

LTFICEEAYE—CDFIERLES,
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arm-none-eabi-gcc -0 "NUCLEO-F401RE.elf" @"objects.list" -mcpu=cortex-mé -
T"C:\Users\username\STM32CubeIDE\workspace um\NUCLEO-F401RE\STM32F401RETX FLASH.1ld"
-—sSpecs=nosys.specs -W1l, -Map="NUCLEO-F401RE.map" -Wl,--gc-sections -static -

mnfpu=fpvd-sp-dl6 -mfloat-abi=hard -mthumb -Wl,--start-group -1lc -1lm -Wl,--end-group
c:\st\stm32cubeide 1.1.0.19w37\stm32cubeide\plugins\com.st.stm32cube.ide.mcu.extern
altools.gnu-tools-for-stm32.7-2018-g2-update.win32 1.0.0.201904181610\tools\arm-
none-eabi\bin\ld.exe: warning: cannot find entry symbol Reset Handler; defaulting
to 0000000008000000

Finished building target: NUCLEO-F401RE.elf

COHE . FLL elf T7AUDMERSNET A BEENRESIGWNGEEIF, TOS 5 LIC Reset_Handler BAEA
EFENTWEW =S, TSI HLDT NI IFEELEE A, —~-fatal-warnings A7 a 2 4MddE, EE%T
S—ELTREY BRIV NERETEEFY

--fatal-warnings A7 avEFERTRE VUAE elf T7AINEERET . AVY—IL-ATIZRDKIHBITS—
ERRLET,

c:\st\stm32cubeide 1.1.0.19w37\stm32cubeide\plugins\com.st.stm32cube.ide.mcu.extern
altools.gnu-tools-for-stm32.7-2018-g2-update.win32 1.0.0.201904181610\tools\arm-
none-eabi\bin\ld.exe: warning: cannot find entry symbol Reset Handler; defaulting
to 0000000008000000

collect2.exe: error: 1ld returned 1 exit status

make: *** [makefile:40: NUCLEO-F401RE.elf] Error 1

"make -j4 all" terminated with exit code 2. Build might be incomplete.
11:26:30 Build Failed. 1 errors, 6 warnings. (took 7s.193ms)

-Wl,--fatal-warnings #72a EFERATBICIE. ROFIEEZETLET

1 [Project Explorer] Ea—T7RAYzHREE Y1) voL . Properties Z&#IRLET,
2.  &AF7R%Y® C/C++ BuildSettings ZZ#IRLET

3. /ARILAD [Tool Settings] 2T E&IRLET .

4.  MCU GCC LinkerMiscellaneous Z:&iRLEY

5. Other flags 74—JLKRIZ -W1, --fatal-warnings ZBMLET,
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82. YV hDHGMES

[ Properties for NUCLEO-FAO1RE O X

1 Settings Sy
> Resource
v C/C++ Build -

Build Variables Configuration: ‘Debug [ Active ] v ‘ ‘Manage Configurations...‘
Discovery Options
Environment
Logging & Tool Settings & Build Steps Build Artifact Binary Parsers 3 Error Parsers -
Settings
> C/C++ General @MCU Settings Other flags LEEERE] Iﬁ| §|

CMSIS-SVD Settings (2 MCU Post build outputs :
. -WI,--fatal-warnings
Project Natures v 3 MCU GCC Assembler

Project References (# General
Run/Debug Settings (#2 Debugging

@ Preprocessor

2 Include paths

(22 Miscellaneous
v i3 MCU GCC Compiler

@ General

(# Debugging

@ Preprocessor

@ Include paths

@ Optimization

@Warnings

(2 Miscellaneous Additional object files =L AR=RIARY
v B MCU GCC Linker

@ General

2 Libraries

(2 Miscellaneous

@ Apply and Close | | Cancel

256 Yoh-ZAH9VTk

YoH- ROV TR-T7AIL (1) & AV IIL—KTBT7MILE, FNONRBMICAEIDEZICRBESNINETEEL
F3,CDEDOEIVAVTIX VBRI TR T7AILADW O D EELE DI DWTEHRBELET , U HICBET S
M. C/IC++ DY HTHS GNU Linker D=7 JL([ST-05]) S HEL TS, 2O =27 JLIE. Information
Center DRF AU EILIVMBAFTETT 4T, Y232 3.6 £ 3.7 ITEELTESLY,

YoH- ROV TRIE, AEFEE &, stack, heap. bss. data. rodata. text E&EUVTRT S L- TR DGEFRZIEELE
T RAVYEE—TDHAXE Vo H-RY)TR-T74)LD Min Stack Size H&U Min Heap Size DEZE
RETHETHRETEET . 121ZL. ChODEIL. RAVIOE—THAER)IZINEDIMNESHEY U ANRIITHEH
[SLMERAShER A, TRYSLOERTHIZRAVIERIFE—TNEYZLDATIEERT HE, TN LEESH
TP RERZIBIREABYET .

F 32 HELT. 512K NARD TSy a- AE E 96K /A1 D SRAM %{E 2 1= STM32F4 TN/ RAD BEI 75T 0
OSLEAE)DLATIMERLET . COT/AARIL, 32 bit 7KL XZERE (0x0000 0000 ~ OXFFFF FFFF)##D
Cortex®-M a7(z&DLTLWET,
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OXFFFF FFFF

0XE000 0000
OXDFFF FFFF

0x6000 0000

3= 3. ARV TDLAT I

7L
Yoh-ZH9) 7k . 1d
FzE .h BKY .c T7AIL

{5l : STM32F4
96-KB SRAM
512-KB Flash *E!)

EREN

Cortex-M4 [RE~R1)

I35 W BELY .cTFAIL

SysTick, NVIC. ITM. 7/3v%5' | Z D1t

S8R AE!) FMC(TL
XTI AEY-aY
bE—3)

Yoh-Z9)ThE W BELY .c
T7AIA~DEMNLETT,

NOR Flash AE'). NAND Flash »E'J, SPI Flash »E!).
PSRAM. SDRAM. Z®D/ih

OX5FFF FFFF

STM32 RYTzx3)L  .h LY .c TSI GPIO. ADC, 24 <, USB. USART, Z M1t

0x4000 0000

0x2001 8000 96-KB SRAM Yoh-Z9) Tk
AR _estack REYYIZEA—AIL - T—AhEMESNET, @
Min Stack Size
_ _ _ @)
_Min Heap Size malloc HEAT HE—T, ¥
=7 . _user heap stack TF
S 0—/\L-T—4(.bss &LV .data)
Dbss .bss == Uninitialized data
REA—hF7yF-a—FRI2&YE€0IIYTEINET,
= .data .data == Initialized data
0x2000 0000 - ZH—k7v7-a—FIZ&Y Flash AEJ A5 SRAM [23E
—SNEY,
0x0808 0000 512-KB Yoh-R9Y Tk
Flash *E!)
T—% .data SRAM [22E—9 2##HEan =T —%,
.rodata Flash *EYICRESNSFHHLERADT—4
*_ ENTRY
TRTS4 Reset Handler® : .
text .text == Program,fl:main.c, A® main ().
system stm32f4xx.c AD SystemInit ().
startup stm32*.s AM Reset Handler,
B3R .isr vector® startup stm32*.s AM g pfnVectors.
0x0800 0000 ':{79_7___7»)'/ startup stm32*.s ROAYH-T—T L

=120k

Cortex®-M WERRYTTSILE LY STM32 RT3/
SLERAEY  BE. S EBAEVEER T BICEI N RPYTE AVE - T7AIL . C I7AINEBRH T ILELNHYET .

TOYTS L, T8, =T RZvIHERESNS Flash AE!) & SRAM, #E . STM32CubelDE TTAYC /M EER T 5158 . Chod Flash AE!)
X5 RAM D8IEE, Y- RO TR OFDMD IT7 A IVEBEHLECEL T RAL ERTRIENTEET, Yo H- RIY T T7ALIE, a—F. T
—B E—T . RAVIEFAEYRIZEDESICEET IO EEELET,

1. NEAEIVEERATIEE. TOAEIEYVN-RVTN-T7AIILISEBMT 2BENRHYFET, HLL AT BEZBINT 55EE, £723
V2571 EBRLTILE,

REVYIETARICIERLTWE, E—TBEICBAT HAREENAHYET .
TOUSLORTHEICRZVIEBE—THEYZLDATYEERT DL TN LESTSN T HL LR REBAREELHYET
E—TRFEFRITIERLTVE, RV IEBITEAT HAEEENHYET

YR ROV TR T7AIIZIFTOTSLDIUN) RAVCEBENEENET  BE(EL ENTRY (Reset_Handler) TY,
ELAAHRGZ-F—TJUIZIE R4V -RA 2D yME, FO45 5L (Reset Handler), HISAN\URS BIRAHNURSORBTRLANEEN
F9.BH.Reset Handler MIA—RFEAYH-T—T)L(g pfnvectors)d. T7M)L <startup stm32xxx.s> CHRBTEET.

o ok wN

TEEIZ. 512 KB O Flash AE!J& 96 KB M SRAM %1{EZ = STM32F4 T/34 R 1FIZ STM32CubelDE 12&>TH
HENnf=TI+ILbDYH- RO TrERLET,
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A—FIRBDBEIZE VoA RIVTEDAYE (IO RBYT =T AEYDERI RSN TOET,

/**
khkhkkhhkhkhkkhkhkhkhkhhkhkhkhrhkhkkhhhkhhkhhkhrhhkhhhhhkhhkhrhhkhhhhhkkhkhkrhkhkhhhkhhkhhkhrhkhkkhkhhkrhkkhkhkhrhkhkkhkhhrhkhkhxkx*kx
* @file LinkerScript.ld
* Qauthor Auto-generated by STM32CubeIDE
* Abstract : Linker script for NUCLEO-F401RE Board embedding STM32F401RETx

Device from stm32f4 series
i 512Kbytes FLASH
* 96Kbytes RAM
*

* Set heap size, stack size and stack location according

o to application requirements.

*

o Set memory bank area and size if external memory is used
khkkhkkhhkhkhkkhkkhkhkhkhhkkhkhkhrhhkhhhkhhkhhkhrhhkhkhhhhkhhkhhhkhkdhhkhhkhhkhrhhkhdhhkhhkhhkhrhhkkhkdhhkrhkkhkhkhrhkhkkhkhhrhkhkhxkxkx
* @attention

*

* <h2><center>&copy; Copyright (c) 2020 STMicroelectronics.

* A1l rights reserved.</center></h2>

*

* This software component is licensed by ST under BSD 3-Clause license,
* the "License"; You may not use this file except in compliance with the
* License. You may obtain a copy of the License at:

*

opensource.org/licenses/BSD-3-Clause
*

AR AR A AR AR A A AR A A R A A A A R A A A A R A A A A A A AR AR A AR A AR AR A AR AR A AR AR A AR A AR AR A AR AR A AR A AR AR Ak Kk

*/

/* Entry Point */
ENTRY (Reset Handler)

/* Highest address of the user mode stack */

_estack = ORIGIN(RAM) + LENGTH (RAM) ; /* end of "RAM" Ram type memory */
_Min Heap Size = 0x200; /* required amount of heap */
_Min Stack Size = 0x400; /* required amount of stack */

/* Memories definition */

MEMORY

{
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 96K
FLASH (rx) : ORIGIN = 0x8000000, LENGTH = 512K

}
A—RFEROBRBEORSICIE, I aVDEERNHYET .

/* Sections */
SECTIONS
{
/* The startup code into "FLASH" Rom type memory */
.isr vector :
{
= ALIGN (4) ;
KEEP (* (.isr_vector)) /* Startup code */
= ALIGN (4) ;
} >FLASH

/* The program code and other data into "FLASH" Rom type memory */
JEext ¢
{
= ALIGN (4) ;
* (.text) /* .text sections (code) */
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* (.text¥*) /* .text* sections (code) */
*(.glue 7) /* glue arm to thumb code */
* (.glue 7t) /* glue thumb to arm code */
*(.eh frame)
KEEP (*(.init))
KEEP (*(.fini))
= ALIGN (4);
_BEERE = o4 /* define a global symbols at end of code */
} >FLASH
/* Constant data into "FLASH" Rom type memory */
.rodata
{
= ALIGN (4);
* (.rodata) /* .rodata sections (constants, strings, etc.) */
*(.rodata*) /* .rodata* sections (constants, strings, etc.) */
= ALIGN (4);
} >FLASH
.ARM.extab 2 {
= ALIGN (4);
*(.ARM.extab* .gnu.linkonce.armextab.*)
= ALIGN (4);
} >FLASH
.ARM : {
= ALIGN (4);
__exidx start = .;
* (.ARM.exidx*)
__exidx end = .;
= ALIGN (4);
} >FLASH

.preinit array

{

= ALIGN (4) ;
PROVIDE HIDDEN ( preinit array start = .);
KEEP (*(.preinit array*))
PROVIDE HIDDEN ( preinit array end = .);
= ALIGN (4) ;
} >FLASH

.init array
{
= ALIGN (4) ;
PROVIDE HIDDEN ( init array start = .);
KEEP (*(SORT(.init_array.*)))
KEEP (*(.init array¥*))
PROVIDE HIDDEN (__init_array_end = .);
= ALIGN (4) ;
} >FLASH

.fini array
{
= ALIGN (4) ;
PROVIDE HIDDEN ( fini array start = .);
KEEP (* (SORT(.fini array.*)))
KEEP (*(.fini array¥*))
PROVIDE HIDDEN (__fini_array_end = .);
= ALIGN (4) ;
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} >FLASH

/* Used by the startup to initialize data */
_sidata = LOADADDR(.data);

/* Initialized data sections into "RAM" Ram type memory */

.data
{
= ALIGN (4) ;
_sdata = .; /* create a global symbol at data start */
*(.data) /* .data sections */
*(.data*) /* .data* sections */
* (.RamFunc) /* .RamFunc sections */
* (.RamFunc*) /* .RamFunc* sections */
= ALIGN (4) ;
_edata = .; /* define a global symbol at data end */

} >RAM AT> FLASH

/* Uninitialized data section into "RAM" Ram type memory */
= ALIGN (4);
.bss :

{

/* This is used by the startup in order to initialize the .bss section */

_Fhss = o8 /* define a global symbol at bss start */
__bss start = sbss;
*(.bss)
*(.bss¥*)
* (COMMON)
= ALIGN (4);
_ebss = o8 /* define a global symbol at bss end */
__bss end = ebss;
} >RAM

/* User heap stack section, used to check that there is enough "RAM" Ram type
memory left */
. user heap stack

{

= ALIGN (8) ;
PROVIDE ( end = . );
PROVIDE ( _end = . );

= . + Min Heap Size;
= . + Min Stack Size;
. = ALIGN (8) ;
} >RAM
/* Remove information from the compiler libraries */
/DISCARD/
{

libc.a ( * )
libm.a ( * )
.a (o *

libgcc )

.ARM.attributes 0 : { *(.ARM.attributes) }

2.5.6.1 TO0SARIEETFEZT S ENTRY VR
TO0SLATRYICETTSMHTIE, ENTRY AX VR TEELET,
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i :

/* Entry Point */
ENTRY (Reset Handler)

ENTRY D1E$RIL GDB AAFEAL., 7OJSLNO—REShf=LEIC, TOYSL- B2 (PC)IZ ENTRY DT RLR%EER
ELFET, LELDHFITIE,. B—F#IZ GDB IZ step £1=ld continue ARVEAREZ LMD E,. TATSLMN
Reset Handler MhoRREINET,

E GDB X4 7+® load IR M%< monitor reset AW KRB EE, TOYSLDEEMN A —/IN—5/FShBIEE
NHYET, FDBEIL. I—FAYyrhSBEENET,

2.56.2 REYODIGE
RV DUBITEHE. estack PVRILENLTREI— 7T - T7/IILTHEAINET  RAE4—r7y T -0—FI& &
BN R T THRESNETRLRIZEOTRAY Y - IRA U 3EDHIELET , Cortex®-M R—XD T/ XD 15
B.AZYIDTRLARIL, BlAHRNIR-FT—TILDRIDTRELRIZEHERESNET,

{5

/* Highest address of the user mode stack */

_estack = ORIGIN(RAM) + LENGTH (RAM) ; /* end of "RAM" Ram type memory */
2.5.6.3 E—TE,RZIODRNY 1 IDEE

Yoh-ROUTHZE AT LNMERTIE—TERZVIDRINF A REEEZT HEN—BRIITT,

151

_Min Heap Size = 0x200; /* required amount of heap */
_Min Stack Size = 0x400; /* required amount of stack */

BECCTERSNMEIR, REEVH RVVTITEREN, E—TERZYIA AR IZREDINEINE VDR
SEY A-OITFERLET . ERATRELEATIAFTELTVSE VAN IS—ERETHIEENHYET,

2.5.6.4 AEURBIZDIEE
AEFEEIL, ORIGIN & LENGTH EVWVS AR THRESNE T, Tz FEDATREEOFERAEZEZRE TS, (rx) &
EDEMVRMNEAIZEL—MBTY , ZCTor FEHLERAD I3 x [XRTARELAEILaVEEKRLET B
HEDIEEILIBHETIIHYEE A,

1 :

/* Memories definition */

MEMORY

{
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 96K
FLASH (rx) : ORIGIN = 0x8000000, LENGTH = 512K

}

2.5.6.5 o3> (text & .rodata) DIEE

HAESIavIE, ext' ¥ 'data'. FDOMDEILIVAAE)ADECICRBININEEEZLET, FLDOH
[£. .text X .rodata. ZDMD LIS ar%ET R T Flash AT DLEBICERETSHLSIZ. YUAITIERLTLET,
Bz Eht= glue DEILavF, TOYSLRIZALHADREEI—FRNEENTLSIEAIZ, GCC ITX->THEAS
nET, FlZIE Am® I—KH Thumb I—RADEURHLEITo-BE P, ZDHDIHEAIC glue I—KAAMFERSNE
—d—o
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&1 :

/* Sections */
SECTIONS
{
/* The startup code into "FLASH" Rom type memory */
.isr vector :
{
. = ALIGN(4) ;
KEEP (* (.isr_vector)) /* Startup code */
.= ALIGN(4) ;
} >FLASH

/* The program code and other data into "FLASH" Rom type memory */
JEext
{
.= ALIGN(4) ;
(.text) /* .text sections (code) */
(.text™*) /* .text* sections (code) */
(.glue 7) /* glue arm to thumb code */
(.glue 7t) /* glue thumb to arm code */
(.eh frame)

L

KEEP (* (.init))
KEEP (*(.fini))

. = ALIGN(4) ;
_etext = .; /* define a global symbols at end of code */
} >FLASH

2.5.6.6 AL T —% (data) DIEE

ML SN BT —REICIEHFR G NEABETY , MHALEI Flash AEVITREL, R2—+7v7-a—FH #E%
ET RAM ZEHENHUL TEDLIITTDRENHEINDTY . FEEDHIF, 2RI _sidata, sdata, edata &
ERLTWET  R2—bT7 T -a—KR&. TRV S LBBBEIC, ChEDPURIILEFERLTIES Flash AEUH S RAM
I::E_Lij—o

{5

/* Used by the startup to initialize data */
_sidata = LOADADDR(.data);

/* Initialized data sections into "RAM" Ram type memory */

.data :
{
.= ALIGN (4) ;
_sdata = .; /* create a global symbol at data start */
* (.data) /* .data sections */
* (.data*) /* .data* sections */
* (.RamFunc) /* .RamFunc sections */
* (.RamFunc*) /* .RamFunc* sections */
. = ALIGN(4) ;
_edata = .; /* define a global symbol at data end */

} >RAM AT> FLASH
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2.5.6.7 FHHIE T—5 (bss) DIEE
MEUELBENWT —HBIFRA— 7Y T -3—RIZ&>T 0 ITYEIMT BRREAHYET , SO0, Yo h-RDYT-T7
AT, CNODERDERERET IVENHYET , TLDBITIX. 2RIV _sbss & _ebss EERLTVET,
RE—+7yT a—FE. ChoD P oRILEFERLT, LS ANEROEE 0 (TRELET.

1 :

/* Uninitialized data section into "RAM" Ram type memory */

. = ALIGN(4) ;

.bss :

{
/* This is used by the startup in order to initialize the .bss section */
_sbss = .; /* define a global symbol at bss start */
__bss start = sbss;
*(.bss)
(.loss™)
* (COMMON)
. = ALIGN(4) ;
_ebss = .; /* define a global symbol at bss end */
__bss end = ebss;

} >RAM

2.5.6.8 2A—YDE—TEI LY I RAM [CRFBZEDHEEE

BERI)THZE BERE—TERIVIEMD T —2EELIZTRT RAM [HRIATEEINESIAE) VAN RERT
2100, EROI—R-£5iavh 1 28FENET,

151

/* User heap stack section, used to check that there is enough "RAM" Ram type
memory left */
. _user heap stack :

{

.= ALIGN (8) ;
PROVIDE ( end = . );
PROVIDE ( end = . );

.= . + Min Heap Size;
.+ Min Stack Size;

. = ALIGN(8);
} >RAM
E ZAZ99(F RAM_ D EEIZ, E—TIET—2DRIZEBEZZE T TCRESNET . & 3. A ) - TvTDOLAT7IESR
LTLEELy,
2.5.6.9 Y HD ey TEYR STl

STM32CubelDE THMLE=TASTHMEE LR T BE TNAVTEEFUI—ZADEILREATHILFIZ, Ty TE AR
T7AIDBMEREINET . CSDT7AILICIE, TAOTSLRNDIA—RET—EDRRLGAEICBEIL T, SEMTERD
EFENTVET,

[Build AnalyzerlEa—%# AT 5&. TOTSLDHA X EMBEEHMICHITTEET, HMIL. 23> 8 Build
Analyzer Z&HLTIZELY,

257 Yoh-R9YTEDER

DI aAVTR VA RV T ORENVEITLED—ROGERBEZBNLET . RV T ERE. BB DL
T A—ROT—RELYBEICRETEDLIITBYETS,
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2.5.7.1 FLOXTFYRFHADI—FEE

ZLDTNARDERD AT EEERATOVET, VoD RYVYTrEFEAL T, 3—F2 RGN EDHBEICERE TE
FT, FELDflE. 3—F% 1P CODE LV AFTDFHLND AT EHICEETS-0D. U h-RVYT DEE L EE
TLTWET,

{5

Original MEMORY AREA

/* Memories definition */

MEMORY
{
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 96K
FLASH (rx) : ORIGIN = 0x8000000, LENGTH = 512K
}
Add IP CODE into MEMORY AREA
/* Memories definition */
MEMORY
{
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 96K
FLASH (rx) : ORIGIN = 0x8000000, LENGTH = 256K
IP CODE (rx) : ORIGIN = 0x8040000, LENGTH = 256K
}
ROA—KRIE NUH-RDUTR-T7AILDESDLTIZHS, .data { ... } &.bss { ... ) OEEIIIVDOMH
ICEEELET
11 -
.ip code :

{
*(.IP Code¥*);
} > IP CODE

CMITEDT, .IP_Code* EVWVSARIDEIYav%E, T_T IP_CODE AEYMBBICRET HLIITUUAITERLE
T, COAEYFEEIE. 2—YEDAEY-TRLR 0x804 0000 MOIEFEDLIICHESNTLET,

C a—FTaAvNRAJITHLT. SO EIVIVITREITANEHBERESTSIICE.EHRES ORI
__attribute ((section(".IP Code"))) #EBMLFET,

151

__attribute ((section(".IP Code"))) int myIP read()
{

// Add code here...

return 1;

}

INT. B nyIP read() (&, YHIZK>T 1P_CODE AEYFEBICEEINDLSITHYET,
2.5.7.2 RAM ADI—FDEE
RAM [2O—FZEERETHICIE. Y- RV TRERE— Ty T - a—RIS WKODDEENBETYT , FTROHIZ. A

8 RAM 28Dt av[ZHEIL. 3—REIASRE RAM 52300 1 DIZREBELTETTIEEICNELLS
EHZDWTRLEEED T,

ROEKSIZLT Uoh-RHYTRT MEMORY {} fBEIC. FTLLWAEYEEEERELET,

UM2609 - Rev 4 page 75/228



‘7 UM2609

Jaszoroluy

Original MEMORY AREA

/* Memories definition */

MEMORY

{
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 96K
FLASH (rx) : ORIGIN = 0x8000000, LENGTH = 512K

}
Split RAM into memory areas RAM1, RAM CODE, RAM

/* Memories definition */

MEMORY

{
RAM1 (xrw) : ORIGIN = 0x20000000, LENGTH = 16K
RAM CODE (xrw) : ORIGIN = 0x20004000, LENGTH = 16K
RAM (xrw) : ORIGIN = 0x20008000, LENGTH = 64K
FLASH (rx) : ORIGIN = 0x8000000, LENGTH = 512K

YoR-ROYTHZ a—ROE ALY avEERLET , Chld, Flash AEBVIZE T H0—F-AFEY-FFLR(LMA) &
RAM HD{RIEAE - TRLA(VMA) [ZE->TERET AR ENHYET .

/* load code used by the startup code to initialize the ram code */
_siram code = LOADADDR(.RAM CODE);

.RAM CODE
{
= ALIGN (4) ;
_sram code = .; /* create a global symbol at ram code start */
* (.RAM Code) /* .RAM Code sections */
* (.RAM Code*) /* .RAM Code* sections */
= ALIGN (4) ;
_eram code = .; /* define a global symbol at ram code end */

} >RAM CODE AT> FLASH

RAM OI—F#EEZHMHMIEL. 2—F% Flash AEYAD RAM I—RFEBITOE—F 2B ENHYET  RE—+Tv T
J—KRI&, BEEFRSVARILD siram code. sram code. eram code IZF7YERTEET,

RAM CODE MA—FR-7RLR LUK ERFI—RFVT - T7AILIZEBMLET

/* Load address for RAM CODE */
.word siram code;

.word sram code;

.word eram code;

Flash »E1 (LMA) »5 RAM(VMA) [Z RAM 3—KZaEF—9 %a0—FK% . R4—r 7y 7 -a—FIZEMLEYS,

Reset Handler:
1dr sp, = estack /* set stack pointer */

/* Copy the ram code from flash to RAM */
movs rl, #0
b LoopRamCodeInit

RamCodeInit:
ldr r3, = siram code
1ldr r3, [r3, rl]
str r3, [r0, rl]
adds rl, rl, #4

LoopRamCodeInit:

UM2609 - Rev 4 page 76/228



‘7 UM2609

Jaszoroluy

ldr r0, = sram code
ldr «r3, = eram code
adds r2, r0, rl

cmp r2, r3

bcc RamCodelInit

/* Copy the data segment initializers from flash to SRAM */
movs rl, #0
b LoopCopyDatalInit

CopyDataInit:

C a—FTavRAJITHLT. COEIVAVICHREIANEHBZEREESTHICIE.HBHAES ORI
__attribute  ((section(".RAM Code"))) #EBMLFET,

__attribute ((section(".RAM Code"))) int myRAM read()

{
// Add code here...
return 2;

}

STM32CubelDE T CCM SRAM W57 ) —3 - a—RERIT T3 EDFHMIL. [ST-12]) 25 BLTESWL, B
BEITEAH/NVESE RAM BHRITT 502 Vo RPYTEREZ—RT YT - 0—RE2RETDHEDHERE
MLTWET, fthd RAM fEEZFBML, O—K -3 % RAM ICERE T 5 5EDEVRE, [ST-12] DF 4 EIZERH
SNFBINSBENDTLLS,

2.5.7.3 VEETRLINDERDEE

EHIE AEINDORETRLRICRETEEY . ChEERTDICE VD RIVTMEERTILENHYES . CD
523 TRIHlIE, B MO VERSTON NUMBER, CRC_NUMBER, BUTLD 1D #MEF 5 —FEEDLEHE. AEYAIC
BEELES,

FT. VA RIVTITHLWAEYEEREERLET
Original MEMORY AREA

/* Memories definition */

MEMORY

{
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 96K
FLASH (rx) : ORIGIN = 0x8000000, LENGTH = 512K

}

Add a new 2K FLASH V memory region at end of flash

/* Memories definition */

MEMORY

{
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 96K
FLASH (rx) : ORIGIN = 0x8000000, LENGTH = 512K-2K
FLASH V (rx) : ORIGIN = 0x807F800, LENGTH = 2K

}

COBFRT, AEY 02 avEEMT 2REAHYFET,
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ROIA—RE N RIVTE-T7ALDEIPLTICH S, .data { ...} & .bss { ...OEEIL3IVOMIC
RELET,

.flash v :

{

*(.flash v*);
} > FLASH V

INITEST, flash v* EVWSAFDEILaVE, $_T FLASH V ARYEED flash v HAEVIavVITEREET
BE3ITIVAITI/RLET , COAEYFEEIL, 32— YD AEY-TRLR 0807 F800 MbIAEDLSICHRESATLY
FY,

tOavITlF, data BE | LD DEFEBRSNIZLDERE., FEERDRERTHIENTEEY,

RIZ, FLASH_V AEVREICRET IV ENHOIEHME.C I7MILADEHLTERT DV ENHYFT .

__attribute ((section(".flash v.VERSION"))) const uint32 t
VERSION NUMBER=0x00010003;

__attribute ((section(".flash v.CRC"))) const uint32 t CRC NUMBER=0x55667788;
~_attribute ((section(".flash v.BUILD ID"))) const uintl6 t BUILD ID=0x1234;

COBIETINVTFTBRITAEVERNDE, UTEHERTEES

+ 7KL R 0x807 £800 I VERSION NUMBER AMEfASNTLNHIE
+ 7KL R 0x807 £804 IZ CRC_NUMBER AMEfHSN TLNVAIE

+ 7KL R 0x807 £808 |2 BUILD ID AEHISNTLNSIL

2 83. UVHDAEIH A

= o X
0 Memory 2 g (¢ bl R Bgy T2 O
Monitors + & & ‘0x807f800 : 0x807F800 <Hex> = l ar New Renderings...‘
@ 0x807f800 Address © - 3 4 -7 8 - B Cc-F A
©807F80@ 03000100 88776655 3412FFFF  FFFFFFFF
IPPPEIT™ ceecrerr EEEEEEEE EEEEEEEE EEEEEEEE v

Flash DT —EDIEENEELIFZ T, VoD RV TN TEHMDIEEFEEIIEL I LES, 539 HET EHR
EREBEOIFANTERTEDLIITHRYET VAN I7MILD) I HEICERES, ERSNIEBTEHE LA
TENLTT . TORE. VAN TFAILEEILRLIZRICAISNDAERT CRC_NUMBER 5t H T 55 E.
CRC_NUMBER ZRIDY—)LIZ&>T Flash A& - T7A)LIZEATEET,

YoH- RO T 4RI BT FT5 193> %  BUILD 1D, VERSION NUMBER. CRC_NUMBER. Z Dt (*) D
IEIZEMNY B ETIEBERELET .

.flash v :

*(.flash v.BUILD ID¥*);
*(.flash v.VERSIONY*) ;
*(.flash v.CRC¥);
*(.flash v*);

> FLASH V

COBIETINVT T RRICAEIERNDE, UTEHERTEET,

+ 7KL R 0x807 £800 [ BUILD ID AEHISNTLNSIL

+ 7KL R 0x807 £804 [Z VERSION NUMBER AMEfASNTLNHIE
+ 7RLR 0x807 £808 2 CRC NUMBER A&Efich T 5L
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E 84. YUAIZLBEESNI-IAF D AT H A

E O X
0 Memory 2 101y 1010 L?ﬁ‘iﬁ |§|§|§|Eﬂ' — =5
Monitors  4b 3¢ % 0x807f800 : 0xBO7F800 <Hex> -4 < New Renderings.. |
@ 0x807f800 Address © - 3 4 -7 s -8 c - f R
@ 0x807f800 ©807F800 34120000 ©3008180 88776655 FFFFFFFF

2.5.7.4 NAFY-F—2DIOvoF ) 0T B 5%
Yo DENBTFAIVIZ, N F ) - T—BDTOvI%E) I TEET, FERDHBIL. .. /readme. txt T7MILEEDHZH
EERLEZBDTY,

&1 :

File: readme.txt
Revision: Version 2
Product news: This release ...

TACIINIINEEDE—DDAHEIE.C I7AINIZEFDHDSEERRLET, DOFY., U avITHLT,
incbin TALITATEELIC, IS TRIGEDA T av (mam) ZEELE T,

asm(".section .binary data,\"a\";"
".incbin \"../readme.txt\";"
)i

CHIZE-T HLWEYP3Y binary data &, Flash ARVIZRET A LEWNSETRELLIZ. V2h-RYYTHZE
MEnES F—T—F kEEP () ZRALTANEILIVERNVRALIET, EATDEIVAVHARUHEINELVG
BTH IVAIZEBAR—T AL VEDETEIC, OBV av A EHIBRENGENKIICT HIENTEET,

.binary data :

{
_binary data start = .;
KEEP (* (.binary data));
_binary data end = .;

} > FLASH

ZO%.ZOTOYYIZIE CaA—FIERDELIILTTIERATEET,

extern int binary data start;
int main (void)
{
/* USER CODE BEGIN 1 */
int *bin area = & binary data start;

NAF)-T—R(ZDIHEIE readme T7AIL) (X, TAC LD T /AT B2 [Memory] E 2 —TRERTEET,
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s N
Faszornyy
. —_
& 85. Y>H - I74 )L readme #XKTT HAE!)
@ o x
& N an fele] - =
0 Memory 2 g [ o8|t (I G - =
Monitors + & & 0x800261c : 0x800261C <Hex> ¢ =P New Renderings... 0x800261c <Floating... |0x800261c : 0x80026... I =F New Renderings...
@ 0x800267c Address -3 4 -7 8 - B C-F A || ©x8800261C 656C6946 6572203A File : re ~
08002610 90220008 B9010008 95010008 46696C65 ©x08002624 656D6461 7478742E adme Ltxt
08002620 3A207265 61646D65  2E747874  208DOA52 ©x0800262C  520A0D20 73697665 ..R evis
08002630 65766973 696F6E3A 20566572  73696F6E 0x08002634  3A6E6FE9 72655620 ion: ver
08002640 2032200D OAS5@726F 64756374  206E6577 ©x0800263C  6E6F6973 6D203220 sion 2
08002650 733A2054 68697320  72656C65 61736520 ©x068602644  6F72500A 74637564 Pro duct
08002660 2E2E2EGD OAG30008  ©OOCEEEO  0OBO24F4 ©x0800264C  77656E20 54203A73 new  s: T
08002670 00100000 00010000 00180000 20000000 ©x08002654 26736968 656C€572 his rele
08002680 00040300  206C0300  20D40300 20000000 0x0800265C 20657561 @D2E2E2E ase ..
08002690 00000000 00000000 00000000 00000000 v || ©x08002664 00000304 g .- v

XEYNDIETEIE T —2DEE (NOLOAD)

AEA—r Ty TEIZHBELTIE AL LERE Flash T (XthDFERMEATIICERE T IDHENELDGANHYE
T ZDEITIHEE . UUH- RV TR THED MEMORY AREA Z4ERKL (FLASH D). ZOMEEFFERT 3y
[Z NOLOAD TAL Y T4 &ERALET .

i :
The MEMORY AREA can be defined like this

/* Memories definition */

MEMORY

{
RAM (xrw) ORIGIN = 0x20000000, LENGTH = 96K
FLASH (rx) ORIGIN = 0x8000000, LENGTH = 512K-4K
FLASH D (rx) ORIGIN = 0x807F000, LENGTH = 2K
FLASH V (rx) ORIGIN = 0x807F800, LENGTH = 2K

NOLOAD TALYT4T%&HEALT FLASH D DI avEEBMLET, T, Yoh-RVUTED . B5DLTFTUTO
O—REFEATHILTRRTEET,

Place the following a bit further down in the script

.flash d (NOLOAD)

{
*(.flash d*);
} > FLASH D

R#IZ, FLASH D AEVICREBIIVLENHIEREEETHLEZITEILaVORMEEBMT ST, TATS LA
DEBDIBATT —HEFERATEET,

__attribute ((section(".flash d"))) uint32 t Distance;
__attribute ((section(".flash d"))) uint32 t Seconds;

SATSYDALUHIL—K
FATINETACIINMIAVIIIN—FTBIZIE. ROFIEEERTLET,

1. [Project ExplorerlE2—=T, 547 3VE AV IIN—FTIRENHDITADIIRER Y)Y . Properties &R
l.zi_é-o

2. A4 70% M C/C++ BuildSettings Z:&IRLET,
IRFRILHD [Tool Settings] 2T FIRLET,
4. CLinkerLibraries #ZiRL %9,

w
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5. Libraries 74—ILRIZSA4 TS5 ZEMLET,

T FATZ)DIRATIEGKBRTEBML TS, GCC DR IR, FATSVEIF, ZDT7MLE
MDOIEERFE 1ib EHERF .2 ZRRUVM=BDITRYET,

Bl : J7AILBN libmyLib.a ELVIFATIUDHE. 51473 AE myLib TY,
SA4T3)EHN GCC DREHAICHK - TLVELNES . 20V ) ITHEWTIAITITIDIINAR—LEAATEET,

Bl : J7AILEH STemWin524b CM4_GCC.a EWSITATIUDBZE. SA4T3VRAEL
T :STemWin524b_CM4_GCC.a Z:E&MLEY,

6. Library Paths ®YRKNIIE. 54T DREGMAD/IRREHRELET  /RRICE, FM4TFVEEEHTIFLY
FHA

fil : s {workspace loc:/myLib/Debug} &, 7FUTr—3> - FOSIHMEELT—VRR—RAIZFET S
S547351)-7AaYz b myLib DT —HAT - T7LIL~AD/IARTT,

7. RRIKGEHZRRTIEOICSATSVEEREI T E2HENHBI5E . Place libraries in a linker group (-
WI,--start-group $(LIBS) -WI,--end-group) Z#E3I=LET,

86. S4TSUDLLIIL—F

m workspace_um? - NUCLEO-FA01RE/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help

B AR B~ A~ R vid @By O v RviOIviIFET H~ivoreyo (O
I& Project Explorer 2 By i-r
v Emylib [ Properties for NUCLEO-FADTRE o X
> B Archives
> @ Includes l:l Settings Be 2w {
¥ &lnc > Resource
» BB myLib.h Builders
~ (3 Src v C/Ct+ Build Configuration: Debug [Active ] VHManage Configurations...
» Ermylib.c Build Variables
: E z;z::zrs':c fz;t;:;em ® Tool Settings  # Build Steps Build Artifact [ Binary Parsers @ Error Parsers
> @ Debug Settings # MCU Toolchain Libraries (-I) ea8id
~ EINUGEOHOTRE | ; cicrs ool | | 3MCU Settings
> ¥ Binaries CMSIS-SVD Settir (# MCU Post build outputs
> @l Includes Project Reference: ~ B MCU GCC Assembler
~ & Core Run/Debug Settir 2 General
> &Inc &% Debugging
» = myThreadSa (2 Preprocessor
v & Src 2 Include paths
> & main.c 2 Miscellaneous
> lg stm32f4x v B MCU GCC Compiler
> [@ stm32f4x & General
> 18 syscalls.c & Debugging
> 2 sysmem. 2 Preprocessor
> [ system_s & Include paths
> & Startup & Optimization
> @ Drivers & Warnings Library search path (-L) a8 8% &
~ = Debug (& Miscellaneous "$twork loc;/mylib/Debug}”
\workspace_loc/myLib, ebug
> = Core v & MCU GCC Linker
> = Drivers % General
» % NUCLEO-F4! (# Libraries
L& makefile 2 Miscellaneous
5 NUCLEO-F4
5 NUCLEO-F4
[E NUCLEO-F4t
= objects list
l& objects.mk
L& sources.mk
> = Release
2 NUCLEO-F401R
[ NUCLEO-F401R
2 NUCLEO-F401R
& STM32F401RET [ Place libraries in a linker group (-W,--start-group $(LIBS) -WI,--end-group)
& STM32F401RET Use C math library (-Wl--start-group -lc -Im -WI|,--end-group)
T STM32F401Empty,
@ STM32F401RE.em < [ > [RestoreDefauts || npely |
@ | Apply and Close | | Cancel ‘
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AV TFALILDY—R-TH)LEE Include paths 74— ILRIZEBIT Z2HEABHYET,
1. MCU GCC Compilerinclude paths Z:&iRLEY,
2. Add... REVEHGYIIL. SATSVADAYE - T7AILDY—R-TH LA ~NDI/ISNREBILET,

87. AV I—F-1IRAADSATS)DAYF - T74/ILDEM

mworkspace,um - mylibffmtetitt—eTas2aa L nT — =l O |
B properties for NUCLEO-F401RE O X
File Edit Source Refactor
Hu R 4= M_D,‘ B~ Q v | | type filter text Settings EvDHv w
> Resource
X v C/C++ Build
[E5 Project Explorer £ Build Variables Configuration: Debug [ Active ] ¥ Manage Configurations...
9 g g ¢
v mmyLib Discovery Options
> ﬁ;Archives Environment
? [l Includes Logging &8 Tool Settings & Build Steps ' Build Artifact Binary Parsers @ Error Parsers |
v (Zinc Settings
> [B myLib.h > C/C++ General (2 MCU Settings Include paths (-1) LERER=RT
CMSIS-SVD Settings = i
v [ Zsrc ) - g (2 MCU Post build outputs /Drivers/CMSIS/Include
> L& mylib.c Project Natures v B MCU GCC Assembler ; L
L = ${workspace_loc:;/myLib/Inc}
> ] syscalls.c Project References (2> General ./Drivers/STM32F4xx_HAL_Driver/Inc
> @ sysmem.c Refactoring History @ Debugging ./Core/Inc
v (= Debug Run/Debug Settings (% Preprocessor ./Drivers/CMSIS/Device/ST/STM32F4xx/Include
> E=Src @Include paths ../Drivers/STM32F4xx_HAL_Driver/Inc/Legacy
> /[ libmyLib.a (2 Miscellaneous
[ makefile viB r\écu GCC Compiler
= objects.list %General.
[.& objects.mk [{% Debugging
E@ sources.mk %Prepmcessor
~ T NUCLEO-F401RE el feidie
o .
> ﬁj Binaries %m Edit directory path X
> [a} Includes g
v H .
?E@orle vEBN Directory:
nc H = X p .
> E=Src % l ${workspace_loc:;/myLib/Inc}
> [= Startup g
> [ Drivers
> (= Debug
? (= Debug2 Cancel Workspace... File system...
> 72 Daloaco
<
NUCLEO-F401RE H ‘
3 . SRz 3 S 4TS5 {—= =18 — 5 - = = ST
x AP N—F - NRAZEDTEMSNI=FAT VL S NA—TA DN IRMEN-EDTHEHEMN D RETAVY- 547

SUERBEINET . AV - T7MILDIGE . ABMNELTBIEFIHRVEOBEBAT v I iThhESA SHEBFA
TSVEBREDY—R-THILFELTRIDERHDHEE. TDITHILETELY—R-THILFELTTEDIIMNIEMT S
WENHYET,

TRz OO TAS IR, SATSVFELIEBEDTODIILESBLTWSIGE DML, EU3> 259 JO
DxULDSE #BRLTUZSL,

2.5.9 pA=DE 27 0L i

TS OMMOTAC I DI—FEFERLTVSISEE. TAS IO EVNS BT IRENHYFET,
TS OO TOC I DEEDE ILRES BT BIZIE. ROFIEEETLET,

1.  #bYIZA=a1— ProjectProperties Z:&ZRLET

2. C/C++ GeneralPaths and Symbols #ZRLET,

3. [References]#7&#ME%ET,

4. BWEOTODIEMNSELTLVS Configuration ##IRLET
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88. 7Oz BRDEKE

[ Properties for NUCLEO-FAO1RE O X
type filter text Paths and Symbols Nl
> Resource
> C/C++ Build ~
v C/C++ General Configuration: Debug [ Active ] v Manage Configurations...

> Code Analysis
Documentation

File Types (2 Includes # Symbols i Libraries (B Library Paths (2 Source Location | References
Formatter
Indexer [JF401 Expand All
Language Mappings > [] NUCLEO-F401RE
Collapse All
Paths and Symbols > [[] STM32F4xx-Nucleo
Preprocessor Include Patl v [ mylib
CMSIS-SVD Settings [ (Active] Move Up
Project Natures Debug Ve Bram
Project References [[] Release
Refactoring History
Run/Debug Settings

< > Restore Defaults Apply v
@
E SEELLTHEHOTOD /M EFERT 5154 . Move Up LU Move Down R2UZ2FE AL TEEIEMNZHRELE
ER

TOCODBREBEYIRET DI LITIE BLDAJYDHYET,

- BEETSZTOCIIMDBEILRDABEL EICETINSIEAHBYFEL A,

o AVTIYDSATSUMNSBEBERDITTRKIENTEE T, COMEELEFERTBIZIE. TTA2DFATZUEEHEMN
FEHhNTWBI5/TE Cirl F—ZHLENSI VT EE SATIVDY—R - T7A DI TAATHREET,

o SATSVRNDBEHBIIFUELOBEBEEEERTEET, FUBLKEEBERDIT5IZIE. BE&Icy—0% 1T,
Ctrl+Alt+H ##9 &, [Call Hierarchyl E 2 —[ZHEUH LOBEBAR RSN ET,

5473 TACIMESBELTEMLTWSIGEE . ZD547 35 M [Paths and Symbols] TR/ T - R—C DR E

N T RTCEYICERASNES , COTONRT - R—UITKETIV—IILDHRELAESIAET,

ChIE. O—HILICEELEZSAT S DEBMARELTHREINET . SATSUDEMICETHEME. a3y

258 SATIZIDA7 L —FESRBLTIESLY,

TOCIHYMIEVNESRIEEI—DDHEIE. ROEBYTT,

1. ProjectProperties #®#iRLEY,

2. Project References Z:&RLET .

3. BEBTLIOUIIMERIRL, I—VERHET,
FEL. COBETERGIE LR EESETET. SATS5UDAHRELTOLEL A,

2.6 ALEADYFTALIE
CISUBAL SATSVIZIEZLDEHEMAEEN. TOVONIIAHAENETEED T, printf (). fopen () .
fclose () . TDMELDAHABE S840 L BENHYET . CNODBEHD AR AERBEOHAA TS VT +—
LIT)FALIMT BFERFGLEDNTNET,, HIZIE. printf () DHEAZE LCD TARTLAHOLYT7IL-r—T)LIC
YFEALYRLTZY. fopen (). fclose () HEDT7AILEEZE. Flash ABRYDIT7AIL- S RT LSV TIT)FA
LORLZYLETS,

2.6.1 printf() VA ALk

printf () OUZALIMIIE, UART £zl SWVITM 2ERTEHE LKODDFENHBYET . £5—DDHE
[%. SEGGER A R#t 9% U7 ILAA LRk T9/AC—(RT #FERALET,

b 3 DDHEELEKT HE ROIIBHHAHYES

« UART HAlE. BZoKRE—MBHICFEREIN TS FETLE COFETIE HAA R TLILDOHE H%F
RS-232 I E L2 THA—IFILISEELET . HARRED CPU A—/N\—AYRAEL, MIEEDFEBRELELLE
ERS
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o EHEIFL—X-=581IL ITM) B AEZIRBTT A, THRAZD DT IL- T -E2—7 (SWV) Z£5 Arm®
CoreSight™ T/ - F45/00—ZHBLTWSRELAHYET . B . Cortex®-M3. Cortex®-M4. Cortex®-M7.
Cortex®-M33 R—ZDF/INA A, THIZHTIEFEYVET . 1=12L. SWV E5%HEATE. A—FICEKETILNED
HYFET , CPU F—/—AYRIEDHEVNEDDFEIEIERONTNET, ITM B AIZDOWTIEX, 203 4 U7
JL-JAX-Ea—7 (SWV) hL—REFERALE=-T/\vY THEALET,

c RTTIZkBAEIE. SEGGER @ Web H A h TSN TWET , RTT [EEEEFETT A, SEGGER D J-LINK
FNwT - TO—THBETY,

UART =X ITM HAIZER AR ATDUE AL IR EREMZT BIZIE. TOPIHRT syscalls.c #A29)IL—KLT

ELRTIRENHYET printf () ZFEATDE. write () BELSFUESIN ., COBEEA syscalls.c TE

HINTLEHNLTY,

syscalls.c MI7AILIFEE . STM32CubelDE 7O/ EHBIER T HEEIC. TOCIHMRIZER SN, 4

UOIN—RENET printf () DUFALIMERIIZTBIZIE. COT7AILRAD write() BHEEFTIHLEMN

HYFET,  io putchar () ~OMPUHLEEELFEY, write() ABODEEDLAIX. N—FITT7HOS4/4T3Y

NDEREFEKIZEH>TELBYET,

TROHlE, printf DEH%E STM32F4 D)—XDTINARTITM IZUZALIRT B8 syscalls.c #ER
TEHHEERLIZLDTY . BHRBICIE, ITM_SendChar () [Z7Y+EAL T, ITM SendChar () ~DFFFHLEET
FTBEDIT LKDODDAYSE - T7(ILEEBMLET,

Original write() function

__attribute ((weak)) int write(int file, char *ptr, int len)

{
int Dataldx;

for (Dataldx = 0; Dataldx < len; Dataldx++)
{

1o putchar (*ptr++);
}

return len;

}
Modified with added header files calling ITM SendChar (*ptr++);

#include "stm32f4xx.h"
#include "core cm4.h"

__attribute ((weak)) int write(int file, char *ptr, int len)

{
int Dataldx;

for (DatalIdx = 0; DatalIdx < len; Dataldx++)

{
//__io putchar (*ptr++);
ITM SendChar (*ptr++);

}

return len;

syscalls.c ® write B#IZIE weak BENEFENRTVAIENDOMNET, ChiE. TADIIMERTLER
D CIFAINT write ABERETEDHILEEKRLET,

BIZIE. FHLLY write () BA¥E main.c [CEEEMTHIELARETYT , TDIHE . TELOBHID LI weak BT
HEELET,
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int write(int file, char *ptr, int len)
{
int Dataldx;

for (Dataldx = 0; Dataldx < len; Dataldx++)
{

//__io putchar (*ptr++);

ITM SendChar (*ptr++);
}

return len;

2.7 ZEOTACIIME CDT" 7S zIMAITFD AL YRE—T - —K
STM32CubelDE (&, ALYRE—7 D4 HF—REHEZATNET , DI —FRI&, 7TV — 3> - a—FPEAHIZK
2T HAIWVEINTILEA LA R—T4V T D RT LEFERTAGEIC. VY —RAERAREEETELT7MIVEER
l/i‘g—o

E ALYRE—7 -4 —KIL. STM32CubelDE NZEDTO oML THOAFERTEET , STM32CubeMX TE
HLTWA7AS DS ALYRE—T7RED=HDHREIL. STM32CubeMX DF A7 OT MSITIBHENRHY
9,

ALYRtE—T 94 ¥ —FIE. 3 DD I7AIEERL. TOP Y STM32 THREAD SAFE STRATEGY DEZEZE
MLET . XD 3 2DT7AILAERESNET

* newlib lock glue.c
* stm32 lock user.h
* stm32 lock.h

TEROHITIE. FT . ZOTACTHMAIZ myThreadSafe TAILENEF SN ET , [Thread-Safe Solution] ™94+
—R T, 2OTAHLEMNBIREN ., COFICTFAILNERShET,

AZa— FileNewOther... ZE&E., & 89 IZRY I HF—FBIRVAUFVERTESEFT,

UM2609 - Rev 4 page 85/228


https://www.st.com/ja/product/stm32cubeide
https://www.st.com/ja/product/stm32cubemx

UM2609
OTOSIHRE CDT™ FOSzHMEIFDRLYRE—T- s —K

3

89. 1Y —F MR

m Select a wizard U X

Select a wizard FQ

Generate a set of files that provide the ST thread-safe solution.

Wizards:
type filter text

» (= General

P = CfCrt

» = Launch Targets

> = Remote System Explorer

v = S5T
[ STM32 Project
[ STM32 Project from an Existing STM32CubeMX Configuration File (.ioc)
[l Thread-Safe Solution

@ < Back Next > Finish Cancel

ST /—R® Thread-Safe Solution ##1RL. Next > %)% LT [Thread-Safe Solution] D H—RZEHHEET,
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90. [Thread-Safe Solution] 9/ —F

m Generate Thread-Safe Solution U X

Thread-Safe Solution

@ Folder 'STM32F401 RE_empty' is not in a source folder.

Source folder: | STM32F401RE_empty ‘ Browse... |

Strategy: o ‘
@ < Back Next > Finish Cancel

Browse Z#41)w%~LT. [Generate Into Source Folder] ¥4 7045 ZME%£d,
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2 91. RLYRE—2MY—R - T+ L5 DIGFR

m Generate Into Source Folder ] X

Select the folder to generate into.

B & o
» [ NUCLEO-F401RE
v [ STM32F401RE_empty
= .settings
= Inc
= myThreadSafe
= Src
= Startup
@ oK Cancel

T7AINDERFELGDY—R - THILETEERLT OKEVVILET,

DA —RIE ZD 5 BEDAL YR E—T-ASTO—F#BRLET,

A—YERDALYRFE—TRE

BAAHOYIDEREHFE

BAAHOVIDEREZL

BAHOYIDFERAEHE, FreeRTOS™ D OvIz kYR
AHOvoDFEREZL, FreeRTOS™ MOy kYEE

To—I&. stm32_lock.h Z7AILDFRTHEASNTVET,

o o

RO A wN
N

~

—

User defined thread-safe implementation.

User defined solution for handling thread-safety.

NOTE: The stubs in stm32 lock user.h needs to be implemented to gain
thread-safety.

2. Allow lock usage from interrupts.
This implementation will ensure thread-safety by disabling all interrupts
during e.g. calls to malloc.
NOTE: Disabling all interrupts creates interrupt latency which
might not be desired for this application!

3. Deny lock usage from interrupts.
This implementation assumes single thread of execution.
Thread-safety dependent functions will enter an infinity loop
if used in interrupt context.

LR S S e R S S S N S S N

4. Allow lock usage from interrupts. Implemented using FreeRTOS locks.
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This implementation will ensure thread-safety by entering RTOS ISR capable
critical sections during e.g. calls to malloc.

By default this implementation supports 2 levels of recursive locking.
Adding additional levels requires 4 bytes per lock per level of RAM.

NOTE: Interrupts with high priority are not disabled. This implies

that the lock is not thread-safe from high priority interrupts!

5. Deny lock usage from interrupts. Implemented using FreeRTOS locks.
This implementation will ensure thread-safety by suspending all tasks

during e.g. calls to malloc.
NOTE: Thread-safety dependent functions will enter an infinity loop

if used in interrupt context.

LR S S

92 TR KIS, RS TO—FRIRLET,

E 92. RLYRtE—2 - ARSTO—0RIR

m Generate Thread-Safe Solution U

Thread-Safe Solution

Generate a set of files that provide the ST thread-safe solution.

Source folder: | STM32F401RE_empty/myThreadSafe ‘Browse___|

N

Strategy: Generic Strategy #3 - Deny lock usage from interrupts

Generic Strategy #1 - Custom implementation
Generic Strategy #2 - Allow lock usage from interrupts

Generic Strategy #3 - Deny lock usage from interrupts
FreeRTOS Strategy #4 - Allow lock usage from interrupts
FreeRTOS Strategy #5 - Deny lock usage from interrupts

@ < Back Next > Finish | ‘ Cancel

ARSTE—%2IRL. Finish 22w IL T BRLIZY—R-TH LFITT7AIVEERLET

bz BIRLI-ZANSTO—I2h D5 RLI7MUDERSN, ZNLICEFNIEREFLTY
DA —RIZ&k>TTADTHYMIFHLESE STM32 THREAD SAFE STRATEGY=3 M BMEINFET, COERETAD
TVPDELREIZT) IOy WNMERLET . ERDEF., VA F—FTRRLEZAMST OISR THRESNET,
FEEE, TOCzHh TONRT4ZRTITool Settings] 2748 BT 5 ETHRTEET,
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93. ALYFE—20FR/874

[ZE Properties for STM32F401RE_empty O X
type filter text Settings Gy
> Resource .
Bulders Configuration: |Debug [ Acti | Manage Configurati
v C/Ct+ Build onfiguration: |Debug [ Active | anage Configurations...
Build Variables
Environment ¥ Tool Settings # Build Steps " Build Artifact & Binary Parsers @ Error Parsers
Logging
Settings # MCU Toolchain Define symbols (-D) €8 8 2
> C/C++ General # MCU Settings DEBUG
CMSIS-SVD Settir # MCU Post build outputs STM32
Project Reference: | | ® MCU GCC Assembler STM32F401RETX
STM32F4
i £ General
Run/Debug Settir - . STM32_THREAD SAFE STRATEGY=3
2 Debugging
# Preprocessor
# Include paths
2 Miscellaneous
v & MCU GCC Compiler
£ General
# Debugging
# Preprocessor
B
& Include paths Undefine symbols (-U) L= AR-Ril §\|
< > 2 Ontimization f 1
@ Apply and Close | | Cancel ‘

EFENI=774)LIE, Project Explorer [CRRENET,

E ERENF-D7MIVEFERTBREE. TASIIRTLK DA D CMSIS AYS - D7 ILDAV 7 IL—ENILE(ZIYE
T CNEDITFAILD LGNSR X, FEITIE—LTTAS T IMNIEBNT ARENHYET,

94. ALYRE—2D 774 )L

File Edit Source Refactor Navigate Search Pro
OvER ®~v_R @B a@~veE~E~ye-
% Project Explorer 2 %Y & -0
> [ NUCLEO-F401RE
v [E STM32F401RE_empty
> @ Includes
» #ElInc
> & Src
> (2 Startup
v 2 myThreadSafe
> g newlib_lock_glue.c
> [0 stm32_lock user.h
> [0 stm32_lock.h
STM32F401RETX_FLASH.Id
STM32F401RETX_RAM.Id

STM32CubeMX TTOC I/ REEELTWAMICOA Y —RERETHE. ALYRE—T-RFSTO—DEHEIC
STM32CubeMX ZEATABLELHLHELVOINBDIT—HNREFIINET,
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m Generate Thread-Safe Solution U X
Thread-Safe Solution
o Project is managed by STM32CubeMX. Use STM32CubeMX to manage the strategy.
Source folder: | NUCLEO-F401RE Browse...
Strategy: o
@ | < Back Next > Finish Cancel
2.8 MEMIII—R

NE VAT LARATRBULBTRLRAMENEZSNGWT TUr—av itV A —YRFD+ 30T, 2
DESHRRIET—rO—FEFERTEIBELEEIREL, VATLARAE T IV —ar DRBUGMMEEEE T
ERTNIEELBYFERA. TFOISIBBEIC, LB MIO—F (PIC)ZFERATEET . O/ (57T 3> -£PIE Zfth0
FTBHIET. AVNAT [N THBRIDETAIRET7MILEERTEET,

—fPIE AT avIZkBaAV /NS IVIF BRI EITRIRE I 7AILEERT D120, 7T Ur—av B F7RL R 0x800
0000 FAIFIZYLIENF-EDD 0x800 1000 [CEBESNI=ELTH, EFBIZEMELET,

FEL. 2O av DIERITZEETESYER A, CCTHRATIAEFEOCYEEEINESTO—/NL-T—2(.bs
S)EFEATAIGEICIIMELETN., DL SNET 2 ERATIESICIIEEEE T HIZELOLDFIRAHY
F9 . Z5LIEHBO—2M, STMI2 Y—LFI—UIZEEND FUEML SATSVEFERATELRNIETT . Chibd
SATI)IE,. ZRBEIED=OIZ -fPIE A T3V LTENLREINEZNS T, VAT LARNTHERIIOI—REZFRT LK
HUIC, O ERKRERHA T HMESHYET,

REBZEDH :

SRTFLM T—hO—% & Flash AR LQOBRLZZAOVMNIEBDN—230 D7 T r—2av 5B D L5405
B . 7TV avAHIERDE LR EERELEANHENMINEEA ELRRESEIERD Y H- XY
Th D7 ANEFERLET . CDGE . VP L SATSVEFRATESO . MBHRII—FEFERTILENHYEE
Ao BEIRHREIE. 7TV —30% Flash ABUAD—EDROYMIYLHL, ROYRTEICE—D el f T7(IL%E
ERLET . 7TUr—2avDFHFLLWA—2302R09MNMIF 0 O0—RT 55, ELW el f T7MILEFERT I
EAHYET, T —hO—4 DHREFT.elf FT7MILADTRLRERIIL, ROV D TRLANEEN T EEI(C
IS—%4EMTBIELTRETT  7TIr—2avid, BA#RYA-F—T )L%E RAM [2aE—L., 77— arhifzR
BFEINEZAAYMIBL T RYEDIAE—EBHTEET,

2.8.1 -fPIE AT avMEM
Y—ILERTEIC -£PIE AT av&BMT 5I1C1E. ROFIEEEITLET,
1. [Project ExplorerlEa—T7RYzIEES)voL. Properties Z:&RLET
2. A470% O C/C++ BuildSettings Z&#RLET
3. /XRILAD[Tool Settings] 2T &&IRLET .
4.  MCU GCC CompilerMiscellaneous Z:&RLET .,
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5. Other flags 74—JLKRIZ -fPIE ZEBMLET,
96. SIEMITI—F, -fPIE
[T Properties for NUCLEO-F401RE O X
‘type filter text Settings fPvvw

> Resource

v C/C++ Build
Build Variables Configuration: ‘Debug [ Active ] V‘ ‘Manage Configurations...‘
Discovery Options

Environment

Logging & Tool Settings & Build Steps Build Artifact Binary Parsers 3 Error Parsers EIZ‘
Settings
> C/C++ General @MCU Settings Other flags 'E:] @ @ 'ﬁ| §|
CMSIS-SVD Settings @ MCU Post build outputs
Project Natures v 53 MCU GCC Assembler .
Project References (% General
Refactoring History @ Debugging

Run/Debug Settings @ Preprocessor

@ Include paths
(2 Miscellaneous
v i MCU GCC Compiler
@ General
(% Debugging
@ Preprocessor
@ Include paths
@ Optimization
@Warnings
(2 Miscellaneous
v B MCU GCC Linker
@ General
2 Libraries
2 Miscellaneous

[JVerbose (-v)
[ Position Independent Code (-fPIC)

Enable stack usage analysis (-fstack-usage)

‘ Restore Defaults ‘ | Apply |

@

| Apply and Close ‘ | Cancel ‘

2.8.2 SR L SA4TS)
CDISUEBAL SATSIIE, -£fPIE AT avBLTavIAILENET, LED>T. MBI DEITIFMILELER
TEBE.HBoRE3SATSVRVHLZE BT EI2BELNADYET . R4— 7y - 0—FIZE.@F
__libc init array ~OREUYHLAEENET, COFUHLEZRDBFIDISICHIBRT 2HELNHYET .
/* Call static constructors */
/* bl  1libc init array */

2.8.3 REYT-IRABDERTE
RAYH - RAVANBEYCBREINTNBIEERRBL TSN, RAvY - RAU41E, FROFDESI12, RA—RF7

T I74)LD Reset Handler THRELFET . VEVbTNIE. X297 - RAVEADBRA-T—T LD SRAEINEE
SNBHEBUVRAFLZNT S,
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Reset Handler:

ldr sp, = estack /* set stack pointer */
2.8.4 BLAAHANYZ-T—T )L

TRUS LT TEYRSNIE=TRLRIZOA—RINDZIHE . RI2-T—TILRADRYZEBHTEILELHYEST, T0J
SLTT—TILADERIRZF T INEMETEIHENHDIEE . ElAAHRIA-T—T)L%E RAM [CaE—LT. &5
SORHL-F—TLIZATEIrEMELET,

RIEDR—Z LU ZAZZDNWTE FHILWERICERBESN-RI4-F—TJILEIET LS. ROBFIDESY . TET D0
EABHYET,

/* Set Vector Base Address */
SCB->VTOR=RAM VectorTable;

2.85 ga—nN)L- A7ty TN

S0—nNIL-AT7tyh-TF—TIL(GOT) &lk., EILREE —£fPIE AT 3V DO ERAEIC, BEIX data I avIcBES
NBFRLR-T—TILTE, EFEN=TAOTSLMN, AV RMILOBEETIEFBALE 90— NILEBDTFRLRE 5
VEAAL ITRDIFBEHICERALET . JO—NILERDOHMELTENTENISS . EHOME (X TOTS LDV
[ZERRESNT-HERCTRNVER A, TDHEEIE. GOT T—J L% Flash AEYFBEH D .text ¥ aVIZEBRETE
9,

TEROBIL, .got* ©I2aVICETEIUH-RVVTEDOEHFEERLIZEDTT , COBITIE, GOT_START &
GOT_END Y URILEEBMLT, Y—ILh GOT DEEEY A XEBIBETELLIICLTLET,

/* The program code and other data into "ROM" Rom type memory */

.text

{
. = ALIGN(4) ;
* (.text) /* .text sections (code) */
* (.text*) /* .text* sections (code) */
GOT START = .;
*(.got¥*)
GOT END = .;
*(.glue 7) /* glue arm to thumb code */
* (.glue 7t) /* glue thumb to arm code */

*(.eh frame)

KEEP (* (.init))
KEEP (*(.fini))

. = ALIGN (4);
_BEERE = o /* define a global symbols at end of code */
} >ROM
2.8.6 BLAAANY - T—TILEDURIL

F2EvrDHZA—KET/INVTTEHEBE . O—F-FRLADATEIREHFLO O URIL- FRLADWAEZIRET PHE
NHBYFET HEETDVURIL-FRLRE, .text V3V DF7RLATT UV H-ROYTLELEEL
T. .isr vector M .text NICBREINSLIITERLET . CNITKS T, . text DHFAARDIDSLENENSRE
BEHIEBESNET,

Remove the following

.isr vector :

{

.= ALIGN (4) ;
KEEP (* (.isr _vector)) /* Startup code */
. = ALIGN (4);
} >FLASH
Add KEEP (* (.isr vector)) instead to first location of .text
/* The program code and other data into "FLASH" Rom type memory */
.text
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. = ALIGN(4) ;
KEEP (* (.isr vector)) /* Startup code */

* (.text) /* .text sections (code) */
* (.text*) /* .text* sections (code) */
GOT START = .;

* (.got*)

GOT END = .;

*(.glue_7) /* glue arm to thumb code */
* (.glue 7t) /* glue thumb to arm code */

*(.eh frame)

KEEP (* (.init))
KEEP (* (.fini))

. = ALIGN (4) ;

_BEERE = o4 /* define a global symbols at end of code */
} >FLASH

MEHIIA—FDT /YT
Aoty FRLRICERESNMERII—FET /YT THHE. U0 FT7vrEHLOOURIL-FRLR
EHRETILENHYES

97. fIBEMIIA—F DT/ v

B8 pebug Configurations ] X

Create, manage, and run configurations ﬁ

SO e
REEEY R IIEES Name: | NUCLEO-F401RE.elf |

type filter text Main %5 Debugger | B Startup % Source| (] Common
[Elc/c++ Application
[E1c/C++ Attach to Application

Initialization Commands

[€]C/C++ Postmortem Debugger
[E1C/C++ Remote Application
[£]GDB Hardware Debugging
3 Launch Group
> Launch Group (Deprecated) Load Image and Symbols
~ [ STM32 MCU Debugging File Build Download Load symbols Add...
[ NUCLEO-F401RE elf [ Debug/NUCLEO-F401RE.elf [NUCLEO-FA01RE] @ 0x1000 symbols @ 0x8001000  See Maintab &/ true o7 true -
[T STM32F401_empty.elf Edit...
[T STM32 MPU - Cortex-M Debugging r—
Move up
L5 Add/Edit item [m} X
Move down
Some properties of this item can only
Runtime Options be changed in the "Main” tab.

[Jset program counter at (hex): Project: NUCLEO-F401RE v

[ Set breakpoint at: main

[ Exception on divide by zero

Program path: Debug/NUCLEO-F401RE.elf
[ Exception on unaligned access
[ Halt on exception
Resume
Download

Run Commands Use download offset (hex) | 0x1000

Load symbols

Use symbol address (hex) | 0x8001000
oK Cancel

set $pc=Reset_Handler

Filter matched 11 of 11 items Revert Apply
® Close

97 1. Ao O—K ATt ykH 0x1000, PURIL-FRLAD 0x800 1000 DBEDHERLET . COBE.
9232286 BAHANYZ-T—TILEDURIL THRBEALMEESIZ, .isr_vector A .text 7 avITEMENT
WBDT. YUmRIL-PRLRIZIX 0x800 1000 #RETEET,

CHITHLT, .isr vector A .text DEEANDIDEILAVICERESNTLDIGE. . text EILIVDORBTR
LRIEFH 7V EMELISATHERATIVENDHYET . HIZIE. T - T7AILIZ . text A 0x0000 0000 0800
0194 MBIRFBERTEINTLSIEE. VURIL-PRLARIE 0800 1194 IZRETILEAHYET,
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97 IZTRLI=HITIX, TL—9RA 2% main IZEREL. Run Commands 74— LR T, TRTSL-HD2 (Spe) &
Reset Handler YURILICERELTLET, COLURILICIE. Reset Handler NDELWFRLANEENTE
Fogdb [ER—R-SUR)L-FRLRELT 0x800 1000 ZEATEINETT . COT/AVTHRET Spc FHRELGEL
BE. TRJSLNA—FEIZELT HEL51C Resume DFvI Ry I REZEMELTEDELHYET . ZDIHE.
7055 LDORERTIZ[RegistersIEAa—TTAY S LIV FETRETILELNHYET .

2.9 JaCI YD ITYRR—k

TOCHME, SESFEHAEZTIVAR—ITEET, ORIV aV TR, EfESNT= zip D7ALELTTOS T HME
IHRKR—I G HAHEEHRALET .
[Project Explorer]lE 2—T7 O o EH2)yoL. Export... & RLET,

98. 7Oz HPDITHRKR—F

v [ENUCLEO-F - - .
B i ew
b ﬁ.Blnarles S
> [l Includes o 1nte
v 2 Core Open in New Window
? [=Inc Copy Ctrl+C
? [=-Src Paste Ctrl+V
v [=Startt 3¢ Delete Delete
> 8 st Source >
I:E| st Move...
=l st Rename... F2
> 2 Drivers | ,
> (= Debug 2 Import...
Export...

> E;-Debug2u
> [=Release Build Project
NUCLEC Clean Project

= NUCLEC ¢ | Refresh F5
EZINUCLEC  Close Project
= readme. Close Unrelated Projects
@ STM32H Build Configurations ’
I?l STM32E Build Targets 2
G STM32E X
T STM32F
% STM32F Show in Remote Systems view
> [ stm32r40 © Run As ’
> L7 sTM32Mp- & Debug As >
> LI swasTm3;  Profile As g
Team 2
Compare With >

Restore from Local History...

Generate Code

7]
3

Convert to C++
Run C/C++ Code Analysis

Configure >

e

Properties Alt+Enter

[Export] #4704 A BZ £, GeneralArchive File Z:&IRL . Next > 42 voLET,
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99. [Export]# 47045

[T Export O X
Select /“
Export resources to an archive file on the local file system. IQ

Select an export wizard:
‘ type filter text ‘

v [= General
[ Archive File
£ File System
,’j Preferences

> [ C/CH+

> [ Install

> [£ Remote Systems

> [ Run/Debug

> [~ Team

@

[Export]l ¥4 705 WEIFrENET , THRR—,F2TOCHMEBIRLET , — 28D TOC I T7/IILERSILT
IHRAR—FFTBIELAEETT B 100 DBITIE. TRTOTADIHMBEUTATIY - T7MILEEDHTHNET, To
archive file 74— ILRIZT7AINEBEAATIDLELNHYFET . HEIZIGLT Browse... RAVIZKY . T7MIEREFT
BIHNEDIGFHESBELET , COFTIE. TIHILDA T av DEEZEERERT IS, TOFEFEALTLVET, Finish
#9vHLT, TAPIHMNETHRR—RL, zip T7 A IILEERLET,

B 100. P—HATDTHRER—k

m Export O X
Archive file
Export resources to an archive file on the local file system. ) |
> Dm F401 5] .cproject A
> m NUCLEO-F401RE .mxproject
]2 RemoteSystemsTempFiles .project
> L STM32F401_empty 7 NUCLEO-F401RE.elf.cfg
» (&5 STM32F4xx-Nucleo NUCLEO-F401RE.elf.launch
> OE sTM32MP151C_MPU_CM4 [ZINUCLEO-F401RE.ioc
» ALE mytib 1 STM32F401RETX_FLASH.Id
TM32F401RETX_FLASH_IPCodelnFlash.ld
i STM32F401RETX_FLASH_ORG.Id "
‘ Filter Types... ‘ ‘ Select All ‘ ‘ Deselect All ‘
To archive file: ‘ ive - STMicroelectronics\dev\CubelDE\Manuals\STM32CubelDE_UG\nucleo-f401.zip V‘ ‘ Browse...
Options
@® Save in zip format @® Create directory structure for files
(O save in tar format O Create only selected directories

Compress the contents of the file

[JResolve and export linked resources

@ Next > Finish | ‘ Cancel
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2.10 BEOTOS oD A R—
ZDtEI2ar TR BEOTACTYE STM32CubelDE DT —9RAR—RIZAUR— 3 2R EDAEEZHBALE
3, Eclipse® 7Ok &, Eclipse® DIE# (2 R— ke TA L R—rTEFE T, STM32CubelDE THERLLT=T0
CSIOMDAVR—MIIE, CO#EAFERESNES, COTOC I A UR—MMEEBEZ . ac6 System Workbench for
STM32 Fa<z /& Atollic® TrueSTUDIO® AV HbD AU R—MMZE ST B ESICHRLTLET . chonTa
SrHhF AUR—DEERET STM32CubelDE 7O SN EBREINET,

D IDE F1EY—ILFz—2 THELEEBED c1f IJ7MIVEAVR—ILTT NI TEHIELARETT , TDAHE
DEMIE. o3> 3.8 ZBBLTEEL,

2.101 STM32CubelDE 7Oz HbD A R—k
TPz OME, SESELGAETIVR—ITEET, 2O EI3VTIE, zip EEI77MILELTIVRR—rEN =70
CIOREAVR— T BAEERBALET,
« [Import] #4704 %#@<IZI&, A=21— Filelmport... ZEALET,
c 33—DMAEIL. [Project Explorer]Ea—%H%2")v4oLT. Import... ZERLET,

E 101. 7Oz oD AR —k

% Project Explorer &% <:===> ¥ =08

New >

2 Import...
3 Export..

&' Refresh F5

Generate Code
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102. [Import] #4704

[ Import U X

Select

Create new projects from an archive file or directory. @

Select an import wizard:

type filter text

L Archive File L
1= Existing Projects into Workspace
[} File System
0 Import ack Systern Workbench for 5STM32 Project
m Import an Existing 5TM32CubeMX Configuration File (1oc)
E Import Atellic TrueSTUDIO Project
E Import 5STM32Cube Example
[} Preferences
([} Projects from Folder or Archive
» = C/C++
5 [= Install
» [= Remote Systems
» [ Run/Debug

5 = Team
W

@ < Back Next > Finish Cancel
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£ 103. 7Oz HbDAR—k

[ import O X
Import Projects
Select a directory to search for existing Eclipse projects. /4
O select root directory: A Browse...
@ Select archive file: DE\Manuals\STM32CubelDE_UG\Projects\nucleo-f401.zip kg ‘ Browse... ‘
Projects:
myLib (myLib/) . SelectAll |
NUCLEO-F401RE (NUCLEO-F401RE/)
‘ Deselect All ‘
‘ Refresh ‘
Options
Search for nested projects
Copy projects into workspace
[ I Close newly imported projects upon completion
[_|Hide projects that already exist in the workspace
Working sets
] Add project to working sets New...
Working sets: &7 Select...
@ ‘ < Back ‘ Next > | Finish | ‘ Cancel

2.10.2 System Workbench & U TrueSTUDIO® ALz 4D A2 R—k
ac6 System Workbench for STM32 ZFAY x4k, 1= Atollic® TrueSTUDIO® 7B x4 % STM32CubelDE 124
UR—bFBBAIE. TOC IO AE—EERALTEET AT EEHELET,

1. FESzIrDaE—E, TEP IR DA WNEEIE—T B, TAPTIRE zip T7AILICTHRAR—FLTHERL
9,

2. STM32CubelDE ~DAViRk—MZ(d, aE—LE=TOCzHrEFERLES,

aE—Li=Falzor e/ UR—rg BIZId, *=a— Filelmport... ZERA9 %M. [Project Explorer]E2a—%H%5')v%
LTlmport] # A 7RJ%BEET,

TPz HbOERICERLE=TOY—ILIZE LT, Import acé System Workbench for STM32 project F1=I% Import
Atollic TrueSTUDIO project Z3ERL. Next > #01)vILFET,
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104. System Workbench 7Rz IrDAR—k(1/3)

[ Import U X

Select

Import System Workbench for STM32 projects @

Select an import wizard:

type filter text

L Archive File L
=% Existing Projects into Workspace
[} File System
c} Import ack Systern Workbench for STM32 Project
m Import an Existing 5TM32CubeMX Configuration File (1oc)
E Import Atellic TrueSTUDIO Project
E Import 5STM32Cube Example
[} Preferences
([} Projects from Folder or Archive
» = C/C++
5 [= Install
» [= Remote Systems
» [ Run/Debug

5 = Team
W

@ < Back Next > Finish Cancel

ZDFITIE, acé AP R%E STM32CubelDE DT —HAR—R[ZaE—F %7=&. Directory... REUZFEALTTR
D1k STM32F401_Act Z:ERLTLET , 1V R—b- P —FIk. Zhht System Workbench Ao TH B
LEBHELET,
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105. System Workbench 7Rz IrDAR—k(2/3)

[ import Projects from File System or Archive O X
Import Projects from File System or Archive
This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE. @

Import source: | C:\Users\johansse\STM32CubelDE\workspace_um1\STM32F401_Ac6 v ‘ | Directory... | ‘ Archive...

‘ type filter text ‘ Select All

Folder Import as Deselect All
STM32F401_Ac6 Convert ‘System Workben...

1 of 1 selected

[JHide already open projects

[ Close newly imported projects upon completion

Use installed project configurators to:
Search for nested projects
Detect and configure project natures

Working sets

[JAdd project to working sets New...

Working sets: i Select...

Show other specialized import wizards

@ < Back Next > Finish Cancel

Finish #%4')w%LT. [Project converter] ¥ 4 7 A7 #EE T,

[ 106. System Workbench FO¥ /MDA 2 R—K(3/3)

[CE Project converter X

i@ This project requires a conversion in order to be used with STM32CubelDE.
Project-files are automatically backed-up (.project_org/.cproject_org) in project root folder before
conversion.

Convert project STM32F401 to an STM32CubelDE project?

| OK | ‘ Cancel

OK 4w LT, A% STM32CubelDE 7Oz HMIE#LET,

ac6 System Workbench for STM32 ([ST-06]) & & U Atollic® TrueSTUDIO® ([ST-05]) A\ STM32CubelDE ~D
TAHERICOWTEBRLEBITHAEN 2 DHUYET . CAS5DH AKX Information Center O [ Technical
Documentation] R—U M SRAKSEMTEE T,

2.10.3 TSI I7AILDBEERFIZE DA UR—F

STM32CubelDE MBI, . cproject BXY .project F7MINETOYSLICEEMITEBENHEINEINE
BRERYITIT IR INRTREINET,
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107. 7RSI 7M1V OBEEMSFFIZ LD R—F

[ override... X

@ The .project file extension is currently associated to another STM32CubelDE installation
‘ (C\ST\STM32CubelDE_1.1.0.19w38_targetplatform_2019-09\STM32CubelDE\stm32cubeide.exe).
Would you like to associate the .project files to the STM32CubelDE instance in use?

[JRemember my decision

BEE T TEEIRNLI=EE . PC DIF7AIL-TSHHT .project F7AINEFTILY)vIF 3L, STM32CubelDE [Z&
YIREDT—IAR—ZADTAD I IMDAVR—bABREINET, TAPzoh-avnN—4an7adz &1 R,
STM32CubelDE RIFIZ{ERESh =3 D THo1=HE . BEAVR—tShFzET, TSI Y—IL THER SN
IODBE. TACIHh-avNR—RIE BIOTOC I T4—I b THINEIDDHRNEHRAET . B DTA—
IYLDBE, U3 2.10.2 System Workbench & TrueSTUDIO AV HMDAVR—k DFRBAD L3I, 7
O x4 k% STM32CubelDE 7R oM T#LE S,

2.10.4 GCC not found in path TS—®Mf51E

HTWITASIMEAUR—bT BI5E . [Problems]E 2—IZ Program "gcc” not found in PATH (/XR[Z gcc T7EY 'S5 L
REOMFERBA)EVOIHNBDIT—MNRRINEIEDRHYET . COTT—IE. TADIIMIBELFEDFERAE
MRESNTWSIENARRTHRELET , COIT5—IE [Window]>[Preferences] &[Project Properties] DX E % 5H
HIHILTHRIHETEET,

1. WindowPreferences #BiZE Y, [Preferences]# 4 704 T, C/C++Property Pages Settings Z#RL .
Display “Discovery Options” page Fx v Ry A ERIZLET,

2. Project PropertiesC/C++ BuildDiscovery Options #Bi& . Automate discovery of paths and symbols FxvoR
YY) REENICLET,

211 Toolchain Manager

Toolchain Manager [&. Y—ILFI—2 DAV A= )LET VAV RM—)L, TADCIILDELREKIZERT ST 7401
DIT—YAR—=R-Y—)LF—OFRICERALET .

Toolchain Manager #7702k FA/374® [Tool Settings]2 T M oBKIZIE, ROFIBEEITLET
1. MCU Toolchain /—RF#%:&RLET,

[2 108. Toolchain Manager #Bf<

m Properties for NUCLEO-F401RE ] X
1 1 1 1
| type filter text Settings CRAL
> Re.source N
Builders - -
v C/C++ Build Configuration: Debug [ Active ] ~ Manage Configurations...

Build Variables

Environment . ) i . . .
% Tool Settings # Build Steps Build Artifact s Binary Parsers @ Error Parsers

Logging
Settings #* MCU Toolchain Select what toolchain to use
» C/C++ General ’ #*MCU Settings ® Use workspace setting (GNU Tools for STM32 (9-2020-q2-update
CMSIS-SVD Settings EMCU Post build outputs () Fixed GNU Tools for STM32 (9-2020-02-update)
Project References v ®MCU GCC Assembler
Run/Debug Settings = General Toolchain Manager
* Debugging

Configure the workspace toolchain, and manage installed toolchain:
EPreprocessor

& Include paths
& Miscellaneous
~ ®MCU GCC Compiler

v
N —— |

@ Apply and Close Cancel

Open Toolchain Manager...
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2. Open Toolchain Manager... 2y LEY,

Toolchain Manager &, #*=a2— WindowPreferences MbBKZEETEET,
1. STM32CubeToolchain Manager Z:&iRLET .

7 109. Toolchain Manager

EP'E:E"E“QE‘S O X
o
type filter text Toolchain Manager By
Help The Toolchain Manager allows users to configure the workspace toolchain, and manage installed toolchains.
Install/Update
Remote Development Default Name State Add Local...
Remote Systems GNU ARM Embedded (7-2018-g2-update) Not installed Edit Local
Run/Debug GNU ARM Embedded (9-2020-q2-update)  Not installed
v STM32Cube GNU Tools for STM32 (7-2018-q2-update) Not installed Uninstall..
Build & GNU Tools for STM32 (9-2020-g2-update) Installed with STM32CubelDE 1.6..
Device Configuration Tool Reload
End User Agreements et Dl
File Association
Firmware Updater
MPU Serial
Serial Wire Viewer
Target Status .
B By default let STM32CubelDE select the toolchain to use.
Toolchain Manager
Team Note: installing and uninstalling toolchains requires a restart of STM32CubelDE.
Terminal v Restore Defaults
@ ueh Apply and Close Cancel

Toolchain Manager D &FIDEHBA%E & 4 (TSRLET

%% 4. Toolchain Manager @ 5 D &40

%I REORMEBEIEXT IANCDT—DRAR—Z-Y—LFz—2&RLET,
KENOBOEKRIIRDESYTT,

Default

o BB Y—IULFI—oNI—HICKYFETT IHILNIRESNIIGE

o [RE Y—ILFz—2H STM32CubelDE DASYI(ZE>TT IA4ILMNIBIRENI-15E
Name Y—ILFI—VDERITY .

Y=L FI—VDRETYT, ST YA VAILINOAZIRDF U542 YIRS R WA I O—KRTESDY
State —ILFz—2Id installed EfzI& not installed EXRFRENFET , I—HIZk-oTEMSNhFzA—AHIL-Y—IL

Fr—2IZlX local ERFESNFET,
Toolchain Manager D& RA DFRA%E & 5 ITRLET,

5z 5. Toolchain Manager DR4 1R

Add Local... O—AIL-Y—ILFz—o~DSEEEMLET,
Edit Local... O—AL-Y—ILFI—o~DSRBERELET,
RAVIZRFEN DX FILERL Y —ILFI—2 DEFEICE - TRFEYET . CORIVIETRDEMTHE
Install... ALEY.
Uninstall...

o RSN SRESNDBEIRSN Y —ILFT—VFEAVRM—IL | FUALVR—ILLET,

Remove. o BRUFA—AL-Y—LFr—  EHBLET.

Reload YIRS R MDY= F—2DYRREYA—RLET,

Set Default BRLEY—ILFI—r&TIAINTHEATHLIITHRELES,
Restore Defaults Y=L Fr—CDTIAINEEERTLET
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Apply and Close BREBEALTEATRIZHACET,
Cancel FATOTREERYELET,

FLLW—ILFI—2 DA A—IL
FLWWY—ILFI—2% A2 RAM—)LF BIZIE. Toolchain Manager ZBZE %7,

E 110. Y—ILFz—2 DAV A—)L

[T Preferences O X
| type filter text | Toolchain Manager et
* Help ” The Toolchain Manager allows users to configure the workspace toolchain, and manage installed toolchains.
> Install/Update
> Remote Development Default Name State Add Local...
> Remote Systems GNU ARM Embedded (7-2018-q2-update) Not installed Edit Local...
> Run/Debug GNU ARM Embedded (2-2020-g2-update) Not installed
v STM32Cube GNU Tools for STM32 (7-2018-g2-update) Not installed Install...
Build B GNU Tools for STM32 (9-2020-g2-update) Installed with ST.
Device Configuration Tool Reload

End User Agreements Set Default
File Association

Firmware Updater

MPU Serial

Serial Wire Viewer

Te t Stat
arge . s By default let STM32CubelDE select the toolchain to use.
Toolchain Manager

5 Team Note: installing and uninstalling toolchains requires a restart of STM32CubelDE.

Terminal - Restore Defaults

2 248 Apply and Close Cancel

)

AVRA=ILTFBY—LFT—2%ERLT Install... 99 ILET, [nstall 1 F A 7OT DBE AV AR—ILENBIE
BMNERRSNET,

111, 412 A—ILIER DRIR

m Install O X
Install l
)
Check the items that you wish to install. |
Name Version Id

[¥14-STM32CubelDE MCU External Tools GNU Tools for STM32 - Binaries (7-2018-q2-update)  1.5.0.202011040924 com.st.stm32cube.ide feature. mcu.externaltools....

Select All Deselect All

Details

STMicroelectronics STM32CubelDE MCU External Tools GNU Tools for STM32 - Binaries (7-2018-q2-update)

@ < Back Finish Cancel

AVAN—=ILEBEEICFTvIE AN Next #0)vILET,
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3

E112. A/ A—)VEEEHOFER

m Install O X

Install Details I |
b o

Review the items to be installed. |

Name Version Id
v 4-STM32CubelDE MCU External Tools GNU Too 1.5.0.202011040924 com.st.stm32cube.ide feature.mcu.externaltools.gnu_tools_for_stm32.7_2018_qg2_upda...
@ STM32CubelDE MCU External Tools GNU 1.5.0.202011040924 com.st.stm32cube.ide.feature.mcu.externaltools.gnu_tools_for_stm32.7_2018_g2_upda...

Details

STMicroelectronics STM32CubelDE MCU External Tools GNU Tools for STM32 - Binaries (7-2018-q2-update) o

@ < Back Finish Cancel

AVAN—ILT HIEBEHERL. Next £0)vILES,

113. HRAMERNOERLAR

0 instam D x
Review Licenses Q
Licinsars masst ba reviraed and sccepied befoen the softaare can be installed. -
Lieris: Licere Dt
¥ STMicroelectronics Software License Agreement STMicreslectronics Sofbwnne License Agreement a
SLANKE RevdiMarch 208

B INSTALLING COPYING, DOWNLOADING, ACCESSING OR OTHERWISE LISING THIS SOFTWARE
PACKAGE OR ANY PART THEREQF (AMD THE RELATED DOCUMENTATION, FROM
STMICROELECTRONICS INTERMATIONAL MY, SWISS BRANCH ANDYOR ITS AFFILLATED
COMPANIES (STMICROELECTROMNICS), THE RECHPIENT, ON BEHALF OF HIMSELF OR HERSELF, OR
O BEHALF OF ANY EMTITY B WHICH SUCH RECIFENT 5 EMPLOVED AMDVOR ENGAGED AGREES
0 BE BOUMD BY THIS SOFTWARE PACKAGE LICENSE AGREEMENT,

Ursfer STMEcroslectianics’ imtallectual property rights and subjact to applicable licensing teems for
anvy third-party software inconporated in this software package and applicable Open Scurce Terms
(a8 chefirs bomris bapbova), thee sacietribution, reproduction and use in souwoe and binany forma of the
software package or ary part theseof, with or without modification, are permitted provided that the

()1 accept the terms of the license agreement
1200 dio ot accept the terms of the license agreement

ST v

{F AR MERETEL. | accept the terms of the license agreements Z:&#RL T Finish 29w L%ET,
COBETYIRIZTDAVAR—ILARBENET . STM32CubelDE D4 Ry FEIZES N—BRRFTSh, 1>
AP—ILDREDEEZET LMD OMET  AVRF—ILHBTETTEHET. BHELZSL,
AVAP—ILDETHICRDEENRRINDIGENHYET,
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114, X)) T1EE&

[E Security Warning O X

3. Warning: Installing unsigned software for which the authenticity or validity cannot be
: established. Continue with the installation?

Install anyway Details >

ZDIHE . AV AM—ILESET B2 Install anyway 9V vILET, LIEETHE. RO ESHEFAATOT NRRS
nEY,

E115. VI 7EFERDO-HOHEH

E Software Updates *

I@ Restart STM32CubelDE to apply the software update?

=

Restart Now 49y LT AV A—J)LLT=Y—I)LFx—>% STM32CubelDE THERATESLIIZLET,
STM32CubelDE NEREFHL. HILLVWY—ILFz—2 2 FRTELLSITHYET,

AV AR—ILEN=C LEHERT 51=5IZ Toolchain Manager &% 9,

116. { VA= NENF=Y—IFI—>

m Preferences O X
[ 1}
type filter text Toolchain Manager evovi

N L

N g;zcnf:al The Toolchain Manager allows users to configure the workspace toolchain, and manage installed toolchains.

> Help Default  MName State Add Local...

> Install/Update GNU ARM Embedded (7-2018-q2-update) Not installed Edit Local

> Remote Development GNU ARM Embedded (9-2020-g2-update)  Not installed

> Remote Systems GNU Tools for STM32 (7-2018-g2-update)  Installed Uninstall...

> Run/Debug B GNU Tools for STM32 (9-2020-g2-update)  Installed with STM32CubelDE 1.6....

v STM32Cube Keload
Build Set Default
Device Configuration Tool
End User Agreements
File Association
Firmware Updater
MPU Serial
Serial Wire Viewer |
Target Status By default let STM32CubelDE select the toolchain to use.

. T Tookchain Manager Note: installing and uninstalling toolchains requires a restart of STM32CubelDE.

eam !
Terminal Restore Defaults
QST Cancel

116 1Z&BE, COFITIE 2 DD /A—23> D GNU Tools for STM32 ALV AM—ILFEATHIZENHOMNYET,
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2.11.2 T4 Y—=ILFI—2DERE
Toolchain Manager Tl&. [Default]FIDXRENZ&>T, TIA LD T—HYRAR—Z - Y—LFT—UPREINET,

M7. FIANDY—INF—>

m Preferences | pad

r a m

| type filter text | Toolchain Manager cToTd
z S;Cnf:al The Toolchain Manager allows users to configure the workspace toolchain, and manage installed toolchains.

> Help Default Name State Add Local...
> Install/Update GNU ARM Embedded (7-2018-q2-update) Not installed Edit Local
> Remote Development GNU ARM Embedded (9-2020-g2-update) ~ Not installed
> Remote Systems GNU Tools for STM32 (7-2018-q2-update)  Installed Uninstall...
> Run/Debug B GNU Tools for STM32 (9-2020-g2-update)  Installed with STM32CubelDE 1.6

v STM32Cube Relaad

Build Set Default

Device Configuration Tool
End User Agreements
File Association

Firmware Updater

MPU Serial

Serial Wire Viewer

Target Status

By default let STM32CubelDE select the toolchain to use.
Toolchain Manager

Note: installing and uninstalling toolchains requires a restart of STM32CubelDE.

> Team !
Terminal Restore Defaults
Q%) Apply and Close Cancel

117 M4 . GNU Tools for STM32 version 9-2020-g2-update WM T IAILEDT—HAR—R Y —)LFI—2T
9, GNU Tools for STM32 version 7-2018-g2-update DITHFRBITERFRTINTNSDI(E, COY—ILFz—2N
BIRSNTWAILERLET, CORDEEDITETYIRIZK>TEIRTEET,

Set default #9)v9 3 5&, COBRRFDY—ILFI—UNTIHILEDT—HDAR—R-Y—)LFz—2ELTHEASN
5 &312%Y | Toolchain Manager @ [Default] FI IZREIM TR REINET S

18. BIHEINFE=T IANEDY— N Fz—>

m Preferences O X
[ 1]

| type filter text | Toolchain Manager LA
z S;Cnf:al The Toolchain Manager allows users to configure the workspace toolchain, and manage installed toolchains.

> Help Default  Name State
> Install/Update GNU ARM Embedded (7-2018-q2-update) Not installed Edit Local

> Remote Development GNU ARM Embedded (9-2020-g2-update)  Not installed
> Remote Systems Ld GNU Tools for STM32 (7-2018-q2-update)  Installed Uninstall...
> Run/Debug GNU Tools for STM32 (9-2020-g2-update)  Installed with STM32CubelDE 1.6

v STM32Cube i

Build Set Default

Device Configuration Tool
End User Agreements
File Association

Firmware Updater

MPU Serial

Serial Wire Viewer

Target Status

By default let STM32CubelDE select the toolchain to use.
Toolchain Manager

Note: installing and uninstalling toolchains requires a restart of STM32CubelDE.

> Team !
Terminal Restore Defaults
@ aeh Apply and Close Cancel

Apply and Close 99 L TEREEZERAL, TIHIWEDT—IAR—R-Y—LFz—2 L THRESNDY—ILFI—
VEEHLET,
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2113 V—=IVFI—2DT A A=)

GNU Tools for STM32 Y— /L Fz—VIETUvAV A= L TEFRBA COY—ILFz—VIE  TIHILELT
STM32CubelDE &EBITAVRP—ILENFT 1V A= ILEADIMDY—ILFz—2IE WTNETUA R =LA

ARTT
E119. Y—ILFI—2 DT AV AM—IL
E Preferences U X
:type filter text Toolchain Manager Tl
> Help A

The Toolchain Manager allows users to configure the workspace toolchain, and

> Install/Update manage installed toolchains.

> Remote Development

> Remote Systems Def.. Name State Add Local...
> Run/Debug GNU ARM Embedded (7-2018-q2-... Not installed Edit Local..
v STM32Cube GNU ARM Embedded (9-2020-q2-... Not installed
Build GNU Toals for STM32 (7-2018-g2-u... Installed Uninstall...
Device Configuration Tool ®  GNU Tools for STM32 (9-2020-g2-u... Installed with ST... Reload

End User Agreements

File Association

Firmware Updater

MPU Serial

Serial Wire Viewer By default let STM32CubelDE select the toolchain to use.

Target Status

Toolchain Manager
» Team

Terminal v Restore Defaults

@ e Apply and Close Cancel

Set Default

Note: installing and uninstalling toolchains requires a restart of STM32CubelDE.

YV—ILFI—2ET AV A—ILT BIZIE. Toolchain Manager TEMIMDY—ILFT—2%REIRL ., Uninstall... 51y
ILET,

Zhiz&>T[Uninstall 1% 4705 M BEET,

] 120. PoA2A—ILDEEH

m Uninstall O X

Uninstall Details & I
¥ )
x

Review and confirm the items to be uninstalled.

Name Version Id
» 4 STM32CubelDE MCU External Tools GNU Tools for STM32 - Binaries (7-2018-q2-update) 1.5.0.202011040924 com.st.stm32cube.ide feature....

Details

@ < Back Next > Cancel
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Finish #5)v 9L TY b7 DT oAV A—)LERIBLE T, [Software Updates]# 4 709 BARTRSNET .

E121. VI Iz FTEH
E Software Updates *

.@ Restart STM32CubelDE to apply the software update?

o

Restart Now #9)v LT, YD 7ICMA-EREEERALET .
AL BERELET,
ToAVR—ILENT=ZEEFERT D161 Toolchain Manager #BZ£ 9,

122. FOAD A= ENFY—IVFI—>

m Preferences O X
type filter text | Toolchain Manager SR
> CfC++ ~ . . . .
> Help The Toqlchaln Manager allows users to configure the workspace toolchain, and manage installed
toolchains.
> Install/Update
> Remote Development Default Name State Add Local...
> Remote Systems GNU ARM Embedded (7-2018-g2-update) Not installed Edit Local..
> Run/Debug GNU ARM Embedded (9-2020-g2-update) Not installed
v STM32Cube GNU Tools for STM32 (7-2018-g2-update)  Not installed Uninstall...
Build L GNU Tools for STM32 (9-2020-q2-update)  Installed with ST...
Device Configuration Tool Reload
End User Agreements SelEeratin
File Association
Firmware Updater
MPU Serial
Serial Wire Viewer
Target Status By default let STM32CubelDE select the toolchain to use.
Toolchain Manager
> Team Note: installing and uninstalling toolchains requires a restart of STM32CubelDE.
Terminal - Restore Defaults
@ e Cancel

122 M5, GNU Tools for STM32 (& 1 DD /N—23  FEIFA VA= LS TWWA I ENHLMNYET,
2114 O—AhIL-Y—ILFz—2D{FER

AV AR—ILEHDA—HILD GNU ARM V—)LFx—2ZFBMLTHERATEET . A—DIL-Y—ILFz—2%FBMT S
[2IE. ROFIEFETLET,
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3

1. Toolchain Manager ZFi&. Add Local... REVEI)vILET,

123. A=A -Y—ILFT—>2 DB

10} 0 X

Add local toolchain

9 Give the toolchain a name

Name: |

Prefix: ~ arm-none-eabi-

Location: | | Browse...
@ Finish Cancel
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2. RAEIEEML. SAEREELES .

124. A=A -Y—ILFI—2 DIGFRDIETE
0E ] X

Add local toolchain

O The following toolchain applications are missing: arm-none-eabi-addr2line.exe, arm-
none-eabi-gcc.exe, arm-none-eabi-nm.exe, arm-none-eabi-objcopy.exe, arm-none-

Name:  TrueSTUDIO

Prefix: arm-none-eabi- |
Location: C:\Program Files (x86)\Atollic\TrueSTUDIO for STM32 9.3.0\ARMTools\bin |
@ Finish Cancel

124 DESIZ, BRTNZEATIMENRET I ENHYET , LEEDHITIE., EERNROTLSEHIZY—IL
Fr—2 - TI)Vr—2a OB HIFONTOSZENRRETT .

VY=V FI— o DEBEFHERBL TSN, HBEFE ST V2 () TRODBENHYFET,

125. O—HIL-Y—ILFI— U EEFHDOIEE
D€ O X

Add local toolchain

Name:  TrueSTUDIO

Prefix:  arm-atollic-eabi-

Location: C:\Program Files (x86)\Atollic\TrueSTUDIO for STM32 9.3.0\ARMTools\bin . Browse...

@ Cancel
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Finish #71)vILEY,

126. BINEhi=m—A)L - Y—ILF—>

m Preferences O X
|type filter text | Toolchain Manager CR AL
e Toolchain Manager allows users to configure the workspace toolchain, an
> Install/Update " The Toolchain M o fig h — Ichai d
# Remote Development manage installed toolchains.
> Remote Systems
> Run/Debug De.. Name State Add Local...
GMNU ARM Embedded (7-2018-g2... Not installed
v STM32Cube . Edit Local...
Build GNU ARM Embedded (9-2020-g2... Not installed
Device Configuration Tool GNU Tools for STM32 (7-2018-q2-... Installed
End User Agreements B GNU Tools for STM32 (9-2020-g2-... Installed with ST...
File Association TrueSTUDIO Local
Firmware Updater
Set Default
Serial Wire Viewer
Target Status
Toolchain Manager By default let STM32CubelDE select the toolchain to use.
eam ote: installing and uninstalling toolchains requires a restart o, ubelDE.
> T N installing and uninstalling toolchai quil f STM32CubelDE.
Terminal
erming < Restore Defaults
@ | Apply and Close | ‘ Cancel |

4. O—HIL-Y—ILFI—r&HmET SIZIE Edit Local... K2 ZEFERALET . [Edit local toolchain] % 4 704 A5
= [Prefix]&[Location = EETEE 9,

[ 127. A=A -Y—ILFI— o DiRE

10} O X

Edit local toolchain

Name:  TrueSTUDIO

Prefix. | |arm-ato||ic-eabi-

Location: C:\Program Files (x86)\Atollic\TrueSTUDIO for STM32 9.3.0\RMTools\bin . Browse...
@ Cancel

5. [Prefix]Ef=I&[Location]#ZEEL. Finish Z9JvyILT. B—AIL-Y—ILFI—2DHREEEFHLET,
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2115 2YRT—9-T5—
BHHAADTIERIZEBEIAFKLET HE[Network error... ] E A7 AT NERRESNET,

128 Y—NWF—2DHRYNT—H-T5—

E Metwork error... %

.@ Failed to fetch the toochain list, please check your network settings.

FYRT—=ODREEFHERL TSN RYNT—IDTAF L DRESZEIZDOVNTIE, 9230 153 TLIFLUAR -
b= TAF L OHRE THALTHET,
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3 TINYY
3.1 TINVT DIEE

STM32CubelDE [&. GDB AR KRSA Y- FINYHIZE DN =, FST4vIRTDEBNGET N HEHAZTNET, ST-
LINK &1 SEGGER J-Link JTAG 7O—J x5 LT- GDB H—/\ 1tBLTLVET,

GDB #—/\ &l&,PC £® GDB #4—4" vk VAT LIZHR T 5T 0T 5L TT, STM32CubelDE DT /3w5 -ty
LaviZkoTa—A/L GDB 4—/\ B #i2EIL1=Y. JE—bF GDB H—/\ IZHEHELIYT HTEATHETT .

IJE—k GDB #—/\ (XEL PC LFE=IERIET—I9FNLTTIERTESLFND PC L THESEBBHENTEET,
JE—k PC [X.RRAMEFERIX IP PRLRER—FBEBTHRELET . JE—F GDB ¥—/\ [CHEfHT HIEA.
STM32CubelDE TTF /w5 -ty 3 2R3 BH11Z. 20 GDB 4 —/\ ZiEFL THEMLELRHYET,

O—AJL- T\ O BEIRREEEINT H&. STM32CubelDE AT /35 ZIAEIZKE LT GDB H—/\ 2 EEiICE
FELVELTENDT,. GDB H—/\ MU—LLRIZHEEINET,

i FINVTTEIRERHZTODTIMEE IR T BEIE, AV /RAISORBEILLRILELT 00 ZFERTHEEHELE
T mBEILLAI -og #FEALTET /AT TEDAREENHYET A BEIELARILAFNE, AU/ (5H0—F%E
BB T BI=HT /NI HAREICHYFET,
GDB H—/\ 2775 —2avDE—5 IV RTFLADE D O—REFIZERAL, T/Av5 -ty a v E Rk 312
TI)G—23 EETTAIELTRETT  FNICIKX. COETHRTE (Y30 3.7 2TAETE 238). 278
DHREEERLET,
STM32CubelDE ##BELT. BI®D IDE Fi=([EY—ILFz—> THELEBRED elf TJ7MILEAVR—FLTT/\YY
THIELTRETT , FNIHBAF. STM32 Cortex®-M DEITRIEET7AILDAVR—bEFERLET ., ChlzDLTIE,
433> 3.8 STM32 Cortex-M EITRIEET 7 IL DA UR—hTHBASh TLVET,

3.1.1 — R T N\ T ERTOREH TIO—
STM32 OTAYSLDTINVTIZIE. TNV R EEFERALET . RITARE(E. STM32 [THLWTOAITSLEEEA
ATRETHESITHERALET . B 129 @70—Fr—KZ, T/3\v5 -y a BtkE D GDB H—/\ Di#EE). T/ 1
ADYtyh, TATSLOA—KMD VAL FTar Hlsk. TATSL -T2, TU—IRAUN REU NS | {2
I/ RAY)=T 94+ FRYT DHRE. NEO—F EEICESFIEEZRLET . CORMD, TAVT EETOMEYI T
COEVEDMYET,
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129. —fRMET /v ERTOREI 70—

Debug using debug configuration Run using run configuration

A

A

Start GDB server or connect to running GDB server

No

Reset board?

A 4

Reset board | | Attach to board

A

No

Any files in loadlist?

Download program?

Load / Program memory

A

Any more files in loadlist?

<
<

No

No

Debug?

Yes

Set run-time options for debug
Exception on divide by zero
Exception on unaligned access

Halt on exception Set run-time options for run

Set PC to entry or specific address -
Set breakpoints Set PC to entry or specific address

Set Standby/Stop/Sleep
Set watchdog
(External loader initialize)

Debug Run

3.2 TINVTERTE
TN -y avERRTARIC. TR T NV BREEERTARENHYET . TACIIT FLHTT
N T H/EEERT BIZIE. [Project ExplorerlEa—TcraY Y& %H Y1) v4 L. Debug AsSTM32 Cortex-M
C/C++ Application Z&RLET,
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130. STM32 w4903 kO—5ELTDF /v

E workspace_umd - MUCLEO-FA01RE/Core/Src/main.c - STM32CubelDE

File Edit Source Refactor MNavigate

Search  Project Run

Window Help

bl ® - | - @B @~ @it~ O~ Qvinidi® g~ 00

[ Project Explarer 53

> [T myLib
3 m NUC! EN-FANRE
Mew

Go Into

Open in New Window

Show In

Copy
Paste
Delete

%

Source
Move...

Rename...

Import...

CE

Export...

Build Project
Clean Project
| Refresh
Close Project
Close Unrelated Projects

Build Configurations
Build Targets

Index

Show in Remote Systemns view
Run As

Debug As

Profile As

iF O

Teamn

Compare With

Rectrrs from | neal Hicknre

Alt+Shift+W »

Ctrl+C
Ctrl+V
Delete

F2

F3

E ¥ 2 8 [ mainc 32
153
154
155
156 /* MCU Configurati
157
158 /* Reset of all pe
159
168 // HAL_Tnit();
161
162 /* USER CODE BEGIN
163
164 /* USER CODE END T
165
166 /* Configure the =
167 SystemClock Config
168
169 /* USER CODE BEGIN
178
171 /* USER CODE END S
172
173 /* Initialize all
174 MX_GPIO_Init();
175 MX_USART2_UART Ini
176 /* USER CODE BEGIN
177
178 mem=malloc(12);
179 mem2=malloc(12};
182 #ifdef OLD
181 mem3=malloc(12);
182 memd=malloc(12);
183 memS=malloc(12);
184 mem6=malloc(12);
185 mem7=malloc(12};
186 #endif
187 /* USER CODE END 2
188
189

[[1 15TM32 Cortex-M CfC++ Application

Debug Configurations...

/* USER CODE END
c = mem[i¥12];
mem[i¥12] = i;

FLOWT NS REZERT D, £5—D2DH %I, [Project ExplorerlEa—T7 Oz /MR EEIRL, A=Za1—
RunDebug AsSTM32 Cortex-M C/C++ Application Z{ERLET .

131. [Debug As]*=a21—® STM32 v//0a>rE—3

m workspace_umd - NUCLEQ-F401RE/Core/Sre/main.c - STM32CubelDE

File Edit Source Refactor Mavigate
A A= @, Run
- ) Debug
5 Project E:
5 m myLit Run History
v nuct @ RunAs
> 5 Bir Run Configurations...
> [l Ine
S 3 Cc Debug History
> (2 Dr 45 Debug As
> (= De Debug Configurations...
o Ne

Project  Run

F11

Window Help
F~ O - Qi v J
& v = B [€] main.c 32

/* MCU Configur

/* Racet af all

[[] 15TM32 Cortex-M C/C++ Application
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FINVT B ELEHRIEB T HEZDAHEIL, [Project Explorer] Ea—T7OS /R %ERIRL, FI1 F—Z3LET,
IBHEDHZEOWWT NEFEHAL T, [Debug Configuration] ¥4 7045 HEAZES,

3.2.1 TINVT EETE
[Debug Configuration]# 4 7 A4 [ZI&. RDEATHHYET,
* Main
» Debugger
» Startup
» Source
* Common

[Debugger]l &[Startup]l DA T IE. T/ T B EEFRIERLIZEEICEFHTIDLENHYET N HLOFTDEH &
Zzgt“j_l)

3.2.2 [Main]27

[Main]2F(2(E, TNV T D1=HD CIC++ TT)r—avBENEENET . BE. COEDRF THALI-FIET
THRYTREEERLIZSA. Man]2TDERBZ—UIBEHYEL A ELL elf T7/ILETADTIMREIREN
TWBHIEERERL TS,

132, T\ TRE - [Main]47

m Edit Configuration O et

Edit launch configuration properties

Name: | NUCLEO-FA01RE |

Mainl 1 Debugger| & Star’[up|E./ Source| & Common

Project:
| NUCLEO-F401RE | Browse. |

C/C++ Application:

| Debug/NUCLEO-FA01RE elf | SearchProject.. | Browse.. |

Build (if required) before launching

Build Configuration: |Select Automatically ™ ‘

O Enable auto build O Disable auto build
@ Use workspace settings Configure Workspace Settings...

Revert Apply

@ | OK | ‘ Cancel

3 TINYT -yl ar ORRRIICELRARELIFE. [Main] 27 TOERMAEETT
3.2.3 [Debugger]47J

[Debugger] 27 Tl&. GDB H—/\ DREIAZEE, H—N~DEHEHEERELET, 1. Autostart local GDB
server ZRINLI-IGEICHERTS GDB H4—/\ 3, ZOFTTEELET,
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2 133. T/3w5 8&5E - [Debugger]47

m Edit Configuration J X

Edit launch configuration properties

Name: ‘ NUCLEO-F401RE

Main | % Debugger| & Startup| B Source‘ i=] Comm0n|
GDB Connection Settings

@ Autostart local GDB server Host name or IP address |ocalhost

O Connect to remote GDB server Port number 61234

Debug probe |ST—LINK (ST-LINK GDB server)

GDB Server Command Line Options

Show Command Line

Interface

(® swp O1aG

[IST-LINK S/N ~ | |Sean
Frequency (kHz): | Auto v |
Access port: | 0 - Cortex-M4 v |

Reset behaviour

Type: |C0nnect under reset v |

Device settings

Debug in low power modes: |Enab|e v |
Suspend watchdog counters while halted: |N0 configuration ~ |
Serial Wire Viewer (SWV) RTOS Kernel Awareness
[ 1Enable [ ] Enable RTOS Proxy
Core Clock (MHz): 16.0 Driver settings

Limit SWO clock Driver:  ThreadX ~
Maximum SWO cock (kHz): | auto detect Port: | cortex_m0 ~
Port number, 61235

Port number: | 60000

Misc
Verify flash download
Enable live expressions

[Log to file: C\Users\johansse\STM32CubelDE\workspace_um8\NUCLEO-F401RE\D| |Browse...
[ External Loader: ~ | ISean Initialize

[ Shared ST-LINK
[ Max halt timeout(s): 2

| Revert ‘ | Apply |

@ | oK | ‘ Cancel |

Port number #R& 74— JLFIZ(E. Debug probe 74— LR TEIRLTz GDB 4—/\ BMEAT BT IHILMEA A TSh
TWET,
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Connect to remote GDB server Z:&iRL1-154& . Host name or IP address 74— ILRZBRETHILEAHYET,

Debug probe 74— LR TI&, T/AVJIZERTET0—TE GDB 4—/\ 8 IRLFET . T/3v5 - TO—TIZ ST-LINK
#EATS1E4. ST-LINK GDB #—/\ E£f=I% OpenOCD #{EATEZE T, SEGGER J-LINK 7O—TJ%EAT 515
&1%. SEGGER J-LINK GDB H—/\ Z#ALEY .

Show Command Line R4 %41) w4994 %&. [GDB Server command linel ¥ 4 704 A REET . A/70O45121F. B
TE£ GDB Server Command Line options ME&EIZE DL V= GDB H—/\ DEEENAE (AT R) BRRSNET,

134. [GDB H—/\ av RSA2 15847045

[I1 GDB Server command line [l X

k::\ST\STM32CubeIDE_1.7.0.21w21\STM32Cube|DE\pluginS
\com.st.stm32cube.ide.mcu.externaltools.stlink-gdb-
server.win32_2.0.0.202105051205\tools\bin\ST-LINK_gdbserver.exe -p 61234 -| 1
-d -s -cp C\ST\STM32CubelDE_1.7.0.21w2 1\STM32CubelDE\plugins
\com.st.stm32cube.ide.mcu.externaltools.cubeprogrammer.win32_2.0.0.20210506
1353\tools\bin -m 0 -k

Copy & Close ‘ | Close |

Copy & Close RAVEFEAT AL BEDIATURSAVEREEV )T HR—RIZOE—TEE T, ChEIATVRESIUD
AR IIZBEUfHT L GDB 4—/\ #F B CTRETEE T,

GDB Server Command Line options M % 7& (. Debug probe MERIZIGCLTEFINET , CNODRTEICRET 55
ML, wo30 3.4 £FE GDB H—/N\ 128D T\ YT aV THBELTWEYS,

3.24 [Startup]27
[Startup] 2T Tl&, T/3v5 -yl av DORBAZEERELET .
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135. T/IAVJBRE - [Startup] 4T

[I Edit Configuration O x

Edit launch configuration properties

Name: | NUCLEO-F4D1RE

Main H}- Debugger [ =3 Starlupl E_/ Source| [C] Common

Initializatien Commands

Load Image and Symbols

File Build Download Load symbaols dd.
= Debug\NUCLED-F401RE.elf [NUCLEO-F401RE] See Main tab (5? true J true

Remowve

Move down

(LG

Runtime Options
Start Address
(®) Default start address

() Set program counter (hex):
() Specify vector table (hex):

Exception on divide by zero
[[] Exception on unaligned access
Halt on exception

Resume

Run Commands

| Revert | | Apply |

@ [ ok || cance

Initialization Commands #R&E 74— /LR TlL. load AX U FORIIZAIONADIATUKE GDB ¥ —/\ [2XET D484
WHEMNELI-EZIZ, GDB £1=(d GDB H—/\ @ monitor a7 R%E . BEEMHLTIEETEET HlZ 1L, ST-LINK
GDB #—/\ L. A—FRiIIZ Flash A& DEENBELRIFEE . ST monitor flash mass erase AYUK
#ANTEET,

Load Image and Symbols YRk - Ry I RIZIE, T/AVTFTHT7AILDERINTNIRELNHYET, ZDYRNE
BELT,. ROATUKR-REVAHYET,

o Add.... FOUA—FREEEIDURILED—FTRODT7AILEIRET DHBRITEEMLET,

UM2609 - Rev 4 page 120/228



‘7 UM2609

FTINWT&E

o Edit.... BRLETEHRELFET,

* Remove: FBRL-1TE) AR GHEIBRLET,
+ Move up: BIRLITHLICHBEILET,

+ Move down: ZRLI=ATZETICHBEILET,

Runtime Options M9 avIZlE, BB T RL AR TL—IRA UL EEREL. FINLIEBLHEREANIZTEF IRy

DABBYET,

IR 7 RLRIZDNTIE, RO K SEERAFRETT

+ Default start address: spc A, BRICO—KEhi= elf J7MILTROMNO=BBRT7RELRIZRESNET,

+ Set program counter (hex): Spc MY #RETr— LR TIEEL - 16 EHDMEIZHREINET,

+  Specify vector table (hex): $pc D, FWETA—ILETHRELIZFFLRIZHTYb 4 EMAFIBRTICEHSN TS
ﬂE(:f%ﬁéhi—e“o 2D spc DEEHEIL, Cortex®-M THRARTRYA-F—T LEFERL Ty LG E LR
CTY,

Set breakpoint at: FTyIRVIRIET IHILFTEMIESN  BETA—ILFRIZ[E nain ERFTEINFET . ShlETRY

SLDTINVTHEIZ, TIHILET main [STL—IRA VMR ESNDILEEKRLET,

Bl IZBES 5 3 DDFvyiRyH R Exception on divide by zero, Exception on unaligned access. Halt on
exception ZF AT 5L, 7TV —2av DTNV BEICHEERD(FOIAHYET,

+ Exception on divide by zero [ET 74/ THESESH., T/AVT HDERIZKEBRENDIS—DISVTERHICL

F9,
+ Exception on unaligned access ZEELT BE, FIAUSNTWEWT I ERANKELESIHISNERA0—LE
ED

+ Halt on exception [T 74 /L TEMIEESN ., T/AVTRIZFINIS—AFRET HETOTSLDERTEEFILLET,
BN FEELTZIHZE. [Fault AnalyzerlEAa—Z2F AL THEBOHIIEMERDITHIENTEET,

x TIVr—2a DT I\ T b2 THLETHICHLERICKIBREDHINOT A SN TN T V2RO HISN & F
FISTBICIE, TV =230 Y IR T T ChOEBFHICT DBENHYET . CMSIS Cortex®M OAVE - T7
AIVIZIE, SCB B FEAVMA—IL LU RAEBH T HERMNRBBENTVET  FIZIE, core_cmd.h [ZIF
SCB->CCR LY R#H&, SCB_CCR DIV 0 TRP KU SCB_CCR_UNALIGN TRP DEBEMNEFNFET,

Resume #ERHRTET 5L, TOJSLRBEFD-HDA—K#%IZ GDB IZxL T continue AYURAFEITINET,
BE.ZOBE. IL—IRAUbE main [SERELTONIE, TASFLE nain THRLELET ., ZRUNDEE.
Resume Z\EMICTHE. TATSLIEV H-RVYTHTHEEL ENTRY ORBIZEEFYET . ChITEE
Reset Handler B#TY, ZDIFE. TT,4IZ Reset Handler BHERTIIRATYIDNRBEICLEIMEHNE
‘A,

DARRYIZADITEERLT Edit... £0Jv 095 I7MULDFIO—FELUVLURILOO—FDEEERERT S
=HD . ROESEFATAT BNRREINET,

136. IHE BN | Rk

[ Add/Edit item O X

Some properties of this item can only
be changed in the "Main" tab.

Project: NUCLEO-F401RE
Program path: Debug\NUCLEO-F401RE.elf
Download

Use download offset (hex)

Load symbols

Use symbol address (hex)

Cancel
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3.3 TNV EREDEE
TOCI ORI LI BHOT YT R EFERTEET . BMFEOT /A REDIE—EERL REREFEZMZ5D
IFEEETY, HlZIE. HBH/ETIE Flash AEBYIZFHLLNVTOSSLEOD—KRL, BIORETE IO S LE—YIO—KL
BWNEERENBYET,
#=a— RunDebug Configurations... W57 /35 & EZB<L. [Debug Configurations]14 4 7 A HBRRINFT
ZOFAT7ET DERICIEY—IN—2FEZFES—Sa2 94 R BRICIK 29230 3.2 T/AvT R E Tl
LIz ET4—ILRERAT=T I\ T RELHYET

137. TNV RED B

m Debug Configurations O X

Create, manage, and run configurations

CEeRXBEY ~

Name:| NUCLEO-FA01RE |

Main} i Debugger‘ [ Startup|E./ Source‘ E Common

[£] C/C++ Application

[E] C/C++ Attach to Application Project:
1 C/C++ Postmortem Debugger  NUCLEO-F401RE | Browse.. |
] C/C++ Remote Application C/C++ Application:
[ GDB Hardware Debugging
' Debug/NUCLEO-FAD1RE lf || SearchProject..  Browse.. |

& Launch Group
~ [ STM32 Cortex-M C/C++ Application Build (if required) before launching
[ NUCLEO-F401RE

Build Configuration: | Select Automatically v ‘
(O Enable auto build (O Disable auto build
(®) Use workspace settings Configure Workspace Settings...
Filter matched 8 of 8 items hever L2
@ | Debug | ‘ Close ‘

FBRIRA2 EEBD Name 74— ILRIZIE ERNBERMT DT /AT REDABEANTEET, Apply &9)v o
bE.EBOFES —ar 94 R @ STM32 Cortex-M C/C++ Application /—F D FIZRFTENET,

FET =230 - D4 RIDERIZH LY —IVA—IZIE REEEET OO T AU NET ERLIZREDER A
HIBRZEMRIRETY

138. T REDEEY—)L/\—
CHeRRX B Y-

NHDTAACDBEMIE. ENSEIZRDESYTT,
o EBEERTEOHFBRIER

o BETOMATOHFHHRLE

- EEHREDIIRR—k

- BEZRRPOEBHRENDEH

o BIRFOEENEETE DHIBR

- BRALEEBRETSTOHY A

. EEBEREDI LA
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3.4 &5 GDB H—/\ [2&BT/\v5
STM32CubelDE [ZIZ, XD GDB H#—/\ AfFELTLET,
« ST-LINK GDB H#—/%
« OpenOCD GDB #—/\
« SEGGER J-Link GDB #—/°\
WD GDB H—/\ 3 AZHMIET /A0 SATHK, SWV [SHIELTLET,
FRTOH GDB H#—/\ A%, RTOS 7O+ %{#HT 3 Microsoft #® Azure® RTOS ThreadX #& U FreeRTOS™ #
RU—TFT4UT -V RTFLTH RTOS h—HRILRET /v 12H 3L TLVET , STM32CubelDE [Z(X RTOS A%
MAEHELTLET,

Zhio® GDB H—/\ ZRETIEIE. SFIFHATRURSAV - AT avhEREShET ., ZD7=8. [Debug
Configurations]14 4 7 0% @ [Debugger] 27121, #IRLTz GDB H—/\ H—/NIZHL T, FREDOBRENRRINE
T ZDEYAVTIE, FY—\BEHOHREICOVTHALET,

3.4.1 ST-LINK GDB H—/\ [2&kBF/\w4

BEE. T/\wJ (2 ST-LINK GDB H—/\ #{# 3 %154 [Debugger]27 M GDB Server Command Line Options %
EFRTILEIHBYFELEA. LHOL. TIHILNEREDEENLEIZHDZELHYET . SWVY OFERANFESATID
BE.PC ITEHD STM32 R—F &SN DIEEEETT,
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139. ST-LINK GDB H#—/\ M [Debugger] 47

m Debug Configurations O X

Create, manage, and run configurations ﬁ\.

CEeRX|EY ~
type filter text

] C/C++ Application

[E1 C/C++ Attach to Application
_ (®) Autostart local GDB server Host name or IP address  |ocalhost
C/C++ Postmortem Debugger

[ C/C++ Remote Application (O Connect to remote GDB server Port number
[21 GDB Hardware Debugging
/& Launch Group

« [0 STM32 Cortex-M C/C++ Application || ODB Server Command Line Options

2 NUCLEO-F401RE Show Command Line

[ NUCLEQ-F401RE (OpenOCD)

Name:‘ NUCLEO-F401RE ‘

Main | % Debugger| & Stadup‘ B Scurce|ﬁ Common|
GDB Connection Settings

Debug probe ‘ST*LINK (ST-LINK GDB server)

Interface

[ NUCLEO-F401RE (SEGGER) ® SWD O)ITAG
[ ST-LINK /N - | |
Frequency (kHz): ‘ Auto ~ ‘
Access port: ‘ 0 - Cortex-M4 ~ ‘

Reset behaviour

Type: |C0nnect under reset v |

Device settings

Debug in low power modes: ‘Enable v ‘
Suspend watchdog counters while halted: ‘No configuration Vv ‘
Serial Wire Viewer (SWV) RTOS Kernel Awareness
[]Enable [ ] Enable RTOS Proxy
Core Clock (MHZ): 84.0 Driver settings

Limit SWO clock Driver: ThreadX v
Maximum SWO clock (kHz): | auto detect Port:  |cortex_ m0 S
Port number: 61235

Port number: | 60000

Misc

Verify flash download

Enable live expressions

|:| Log to file: C\Users\johansse\STM32Cubel DE\workspace_um8\NUCLE( |Browse...

|:| External Loader: ~ |Scan Initialize

[ ] Shared ST-LINK
[] Max halt timeout(s): 2

Filter matched 10 of 10 items Revert Apply

@ | Debug | | Close |

Interface 0 SWD Ff=ld JTAG &ERL T, ¥4oAaVbA—3I2, EDKSIC ST-LINK TO—T%#EHETIHEND
SONEEELET, BEIL.SWD (U271 —REEIRGTHILEHRLET . SWV #FEATHEE L. COA T3
VEEIRTDIBLENHYET,

ST-LINK SIN #B%-T 515E . #mE /| AL T4—ILRIZ #HT5 ST-LINK 7A—T DI FILEEEZANTEH0
EMNHYET, Scan REAVEFEAT DL, PC ITHEBESNI=T NS RERXF YL, @SNz ST-LINK TNAREFT A
T—ERTTHIENTEET . AFvo%. ThED ST-LINK T/HRARDIVYTILBEEN) AR RyIRIZRTEND
DT, FIHhbEL ST-LINK 2RIRTEET , Use specific ST-LINK SIN RERIESh TV 5154 . ST-LINK GDB
H—\ (TR HE. BRSNFEIVUTILE SO ST-LINK [COHEHRLET .
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Frequency (kHz) A avI&, ST-LINK & STM32 TS R DBIEEELZEELET . Auto Z:BIRLI-15E . ST-

LINK MEH T 2R AEENEAINET, N\—ROz 7251 HHIEE L. CORBKREE TIFTEEN,

Access port MER (L. ILFIATD STM32 FINARETN\VIT T BIGRIZOAMEALET . ZDIHFA . ST-LINK AT

INARIZHEHESN ., ST-LINK GDB H—/\ 2T/ R R ELZATEHLEIBERHYET,

Reset behaviour (2. Type & & U Halt all cores MERMNHYFET , Halt all cores DA T arMNRREINDDIE. 7

IWFAT7 - TNAADFEDHTT,

Type [FRDKXSIZHRELET,

+ Connect under reset(T7#JLE) : ST-LINK DU tEYk-SAU BT IOT4TIZHY, UV TOT4 TR, ST-
LINK A* SWD &7=I3 JTAG E—FTEHKLET . TOHE. ULyb-SAUDETIT4TITHYET,

+ Software system reset: LY RAADY I I T E A ZE DTV RT L VI THT4TITHEYVET . D AE
&, 37ERYTISILEY VML, VAT LEEKZ)EVNTEET 42— ybDUEYM-EVRBEMNIZT H—rEh
61‘:&)??0

+ Hardware reset: ST-LINK QU vk -S4 N7 oT147b SNzt E7OT4T LS THS (UEyh-S42 DL
ZEREf) . ST-LINK A% SWD F1=(d JTAG E—RFTHEHELET,

« Corereset: A7 DYEYFALERAADY IR I T EAAIZL>TTIT17{bENET (Cortex®-MO,
Cortex®-M0+, Cortex®-M33 a7 TIEERATEFHA) . COFETIX, A7 DA EybEh, RYTS)LEY Y
MEVIEWThbEvrEShER A,

+ None: 7OY S LMNBRICT NRARIZE I A—REN =, BIERDE— YADTAYFIFERALET , [Startup] #
TIZE. 7ML DEAH AR E—YRETEEE Ao

b TINWJEREIC Flash AEIANDERAANEENTVDIHE . CCTERLEY Y MEME A —/—5(FEh, ST-
LINK GDB #—/\ [& STM32CubeProgrammer(STM32CubeProg) DAY RS54 - TOT 5 L
STM32 Programmer CLI ML T.Flash ABUANDERAAZRTLET, COTOY T LIEHEIZ mode=UR
reset=hwRst MDFXFE T ST-LINK GDB #—/\ [Tk THIEESN A= HLLWI OIS L%EO—KT %& None +7
AV DEREBFALTCT NAARIE)EYREINET , SNIZE> T TS ZAANDBEYHERAADRIESNET
Halt all cores &, RILFAT TNARDTN\VT COHERATESA T3 TT  Haltall cores DA TS aviFg oy
AT - TINARATIERFESNER Ao
Device settings Tl Debug in low power modes UEE AE—FIZk%T/3v%') & Suspend watchdog counters while
halted FIEFRIEVHYFRVT - HIUR%E—REL) ZBIRTEET, ChLE ROVWTINCERTEET,
» No configuration
» Enable
» Disable

Serial Wire Viewer (SWV) A4 7L av(d, SWD A2 71— R EBIRLE-BSICOAERTEET, SWY 5T
5154 (%, Clock Settings DR EMNBHEIZAYET , Core Clock T/ 3\A ADEEIZHTEL TS, SWY DBRED
ML, o ar 421 SWV TS HRE THRALTLET,

RTOS Kernel Awareness MDA 723> (%, ThreadX & U FreeRTOS™ #RL—F 424 - XAF LT RTOS A—HIL
RET VT ERDTIERIERALET RTOS h—RILBET /AT EBNELTT /YT -y a RT3
&. [DebuglE 1—[2F RTORLYRN—BRRSNET , [Debugl E1—DALYREBIRT 52ET. FDALYRT
BAEERTINTOSITNITAEICRTINET . RTOS H—FRILEBHE T /\vI DML, £03> 6.3 THEALTY
i-g-o

Misc [ZIE. RDATLav b HYET .

+ Verify flash download (Flash A*EADA o O—KRERIELET)

« Enable live expressions (7 /3y H[Z[Live Expressions]E 1 —%FRATE3L5(12T 54 T3> T, R4—L7
YITBICSATRDEEEE DL TEWMELABYET . COF T avik, TIAHINTCEMESINET )

+ Log to file (F/3v5 DB FKELIIGEICHMIELFET, ST-LINK GDB H—/N £LYFOS -LARJLTEEIL .
A&7/ IVIZREFELET,)

+ External Loader (JEMNE® STM32 Flash A EYADA—KNBREZIBEICHENELET),
STM32CubeProgrammer D48 Flash B—% - J7 A )JLIZ7 V2R $ 51=6HIC Scan RAVHARABEINTLET,
External Loader ZE L1154 Initialize DA T avERRTENET, CWEENZTHE UEVRERIC
STM32CubeProgrammer INT Init () BAEAFEUHEINET . SNEIAE) - TIOELRDI=HDTINA ADEEITE
ATEFET . BE. XTI EADTTI)r—ar TITOIRERBHYFET,

+ Shared ST-LINK(F/\v5 - yiavcBWLWTHOTOSSLERLE ST-LINK [THEHETESLSITTRICE. 0
A ST-LINK DA T2 ava BT EIBHELNHYET) . FMICDNTIE, 203> 3.6.2 ST-LINK £FESHELT
Q=1 AN
ST-LINK GDB H—/\ ME#%ERBA(L. ST-LINK GDB H—/\ DY =a7IL([ST-O7DIZEREH SN TLET, DK
FaAVME Information Center MO AFTEET,
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F STM32 Programmer CLI [& STM32 FE7zIEZNERD Flash AEYIZEEZALT=8IT ST-LINK GDB #—/3 [2&>T
FERINFET . TD LIS EB Flash AEUANDERAF. NEBA—FEFERALTEEBNIZTOIET,

342 OpenOCD H&U ST-LINK [2&B T/ w4
OpenOCD #{#fH 9 %154 . [Debugger]27 M GDB Server Command Line Options [ZP TR —4D KRR / IERT
%1V % % Show generator options... 74— JLK & Hide generator options... MR RSN FET , 2D T1—ILK% Hide
generator options... [ZERET D& B 140 [TRF KSI2EMD GDB Server Command Line Options M&RRSNE

ER
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140. OpenOCD @ [Debugger]47

m Debug Configurations O X

Create, manage, and run configurations ﬁ\.

CEeRX|EY ~
type filter text

Name:| NUCLEQ-F401RE (OpenOCD) \

Main | % Debugger| & Stadup‘ B Scurce|ﬁ Common|
GDB Connection Settings

] C/C++ Application

[E1 C/C++ Attach to Application
_ (®) Autostart local GDB server Host name or IP address  |ocalhost
C/C++ Postmortem Debugger

[ C/C++ Remote Application (O Connect to remote GDB server Port number 3333

[21 GDB Hardware Debugging
/& Launch Group _ 3
« [0 STM32 Cortex-M C/C++ Application || ODB Server Command Line Options
[ NUCLEO-F401RE Show Command Line
[ NUCLEQ-F401RE (OpenOCD) OpenOCD Setup
[ NUCLEO-F401RE (SEGGER)
OpenOCD Command:

Debug probe ‘ST*LINK (OpenOCD) b

‘ "${stm32cubeide_openocd_pathpopenocd.exe” HBrowse...|

OpenOCD Options :| |

Configuration Script

(® Automated Generation () User Defined |Hide generator options...l

Script File:| ${ProjDirPathANUCLEO-F401RE (OpenOCD).cfg ‘ Browse... Reload

Generator Options

Mode Setup
Connection Setup
Reset Mode: |C0nnect under reset v
Interface: ‘Swd ~ ‘
Enable debug in low power modes
Frequency: ‘8 MHz b4 ‘
Stop watchdog counters when halt
Serial Wire Viewer (SWV) RTOS Kernel Awareness
|:| Enable D Enable RTOS Proxy
Core Clock (MHZ): 8 Driver settings
Limit SWO clock Driver: | ThreadX ~
Maximum SWO dock (kHz): | auto detect Port |cortex_mO v
Port number: 3344
Port number; 60000
Misc

Enable live expressions

ST-LINK Client Setup
(] Shared ST-LINK

Filter matched 10 of 10 items ‘ Revert | | Apply ‘

@ ‘ Debug | | Close |

OpenOCD Command #R&ET4—ILRIZIE, T/AVTBEIZERAT S openocd. exe 7 ILHBRREINFET , Browse 7R
AUEFERINIE, BlD/A—P3> D OpenOCD #BIRTEFET,

OpenOCD Options #w&E 71— JLF(&L. OpenOCD DEEIFFIZFIMNT AT RIA2 - NFA—FDIBEICHERATEE

o

Configuration Script M%7 1ZI . Automated Generation EfzI& User Defined MDA T3> hdHYET , Automated
Generation ##iRL1-354 . [Debugger] 27 MFEIRIZEDUVT openocd.cfg F7A LB EIMICEREINET,
User Defined Z:&R L1155 &, Script File & 71— ILF TI7 ML EHRET DD ENHYFT,
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Interface MA T3> Swd Ffz(& Jtag IZ&>T,. Y4BV RE—5A®D ST-LINK TO—T DEHEAEEERLE

T BEIL. Swd ZEIRTHLEHELET,

[Frequency] M5EiR(F. ST-LINK & STM32 TS A DBIEFEELZRELET .

Reset Mode [Z[E. XD K53EF T avibyEd,

+ Connect under reset(T 74 JLE) : ST-LINK DU tYk-SAU BT IT4TIZHY, UV TOT4 TR, ST-
LINK A¥ SWD Ffzl& JTAG E—FTEHLET . TDE. Vb SAUDETIT4TITHYET,

+ Hardware reset: ST-LINK Qb -S4 N7 o747 SNtz ET7IT4T LS TH S (VEyh-S42 DL
RERE)) . ST-LINK A SWD F1=I1& JTAG E—FT#EHKLET,

+ Software system reset: L RANDY I DT ERAIHZEOTORTL-UEIMNSTITATITHBYET , COFHE
&, 3a7ERYTISILEY YR, VAT LEREKZ)EVNTEET 42— ybDUEYM-EVRBEBNIZT H—rEh
61‘:&)?#0

« Core reset: A7 DJYrNL L RAADY IR IT T EAIHZE>TTZIT1T L ENFET (Cortex®-MO.
Cortex®-M0+, Cortex®-M33 a7 CIEERATEFHA) . COFETIX, A7 DA M) EybEh, RYTS)LEY Y
MEVEWThbEvrEShER A,

+ None: FOJSLMBRICTNARIZE D O—RENiz, BEhDE—SIYRADTAYFIZERLET, [Startup] &
TIZE,. 7ML DEAH AR E—YRETETE AN

Enable debug in low power modes (&, STM32 T/N\ARADIEBEHE—FIZEETN\vIEEHRIZLET,

Stop watchdog counters when halt # #1129 5&. T/305 -1y 3V T STM32 TNAREFLLIZBEICO+YTF

Ry MEIELET . TNUNDBE. D+ FRYTEAH NI HEINSAHEEAHYET .

Serial Wire Viewer (SWV) A4 7L av(d, SWD A 27 1—REBIRL-BSICOAERTEET, SWY 5T

5154 1%, Clock Settings DEREMNBHEIZAYET , Core Clock #T /XA RADFEEIZHREL TS, SWV DFRED

ML, Evar 421 SWVY TAWSHRE THEALTHLEYS,

RTOS Kernel Awareness WA 7S a>l&. ThreadX 8 & FreeRTOS™ A RL—F 424 - XT LT RTOS A—HIL

BTNV EBIICTHEAITEALET , RTOS h—RILEHB T /NI EBHELTT /YT -yl a 2Rt d 5

&, [DebuglE 1—ICF RTHRLYRMN—ERRESNET ., [Debugl E1—DALYRERIRT H2ET, FNALYRT

HEZRITINTORIAITARIZRTRENET, RTOS h—RILEBH T/ NS DEMIK. 3> 6.3 THEALTL

i-d-o
T\ B [Live Expressions]E 21 —% AT 5FENHSI5E . Enable live expressions HCTHHENHY
ij-o

FINwT -yl avitELWTIOTO05 S5 LR ST-LINK [CHE#HET 2R ENHSIEA . Shared ST-LINK ZHzhIZL
TLIEEWY,, B DUNTIE. 223> 3.6.2 ST-LINK £H5ESBL TS,

343 SEGGER J-Link [2&2F/3w4

[Debugger] 27 T SEGGER J-LINK %:#3iRL71-35%& . GDB Server Command Line Options [&. SEGGER J-Link
GDB server [IZ®IELI=3 DY ET
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141. SEGGER {$ i [Debugger] 47

m Debug Configurations O X

Create, manage, and run configurations ﬁ\.
JgeEX[EY ¥ Name:| NUCLEO-FAD1RE (SEGGER) |
type filter text Main | % Debugger| & Stadup‘ B Scurce|ﬁ Common|

] C/C++ Application

[E1 C/C++ Attach to Application
_ (®) Autostart local GDB server Host name or IP address  |ocalhost
C/C++ Postmortem Debugger

[ C/C++ Remote Application (O Connect to remote GDB server Port number 2331

[21 GDB Hardware Debugging
/& Launch Group : :
« [0 STM32 Cortex-M C/C++ Application || ODB Server Command Line Options

[ NUCLEO-F401RE Show Command Line

[% NUCLEQ-F401RE (OpenQCD) Interface
[ NUCLEQ-F401RE (SEGGER,
. ] (® swD (O JTAG Initial Speed 4000 ~  kHz [ ] Use specific J-Link S/N

Device ‘ STM32F401RE

Reset strategy Type 0: Normal

JTAG Scan Chain

Auto Manual Pasition IRPre | O

GDB Connection Settings

Debug probe SEGGER J-LINK ~

Serial Wire Viewer (SWV) RTOS Kernel Awareness
[TEnable [ Enable RTOS Proxy J-Link
Care Clodk (MHz): 8.0 Driver settings

Limit SWO clock Driver. | ThreadX v
Maximum SWO dock (kHz): | auto detect Port:  cortex_m0 v
Port number; 2332

Port number: | 60000

Misc
[ ]use J-Link script file Search Project.. | Browse...
Enable live expressions
Verify flash download
Filter matched 10 of 10 items Revert Apply
@ | Debug | | Close |

Interface DA T3> SWD Ff=[d JTAG [Z&> T, ¥4 AavA—5A~AM SEGGER J-Link 7O—J D #E#EH %%
BIRLET , BE.SWD 12T —RANHRINFTH. SWV 2FEATEHI5EITNETT,

Initial Speed M3&#R1E. SEGGER J-Link & STM32 T/\f RABIDEEEEEXHRELET .

Use specific J-Link SIN BT 51BE. fRmE /| YRAN T4—ILRIZ, TNAYTBIZERT S J-Linkk DVUTIILEEE
AFBILFET , Use specific ST-LINK S/IN BEZESh TLVS154 . SEGGER J-Link GDB H—/\ (8% . EiIRsh
=27 IILBESD J-Link ITOHERFELET .

[Device l#RETA—ILRIE, EZADLIEEEITHFERAINET . 2D Tr—ILRIE, STM32CubelDE TEHNTLNST
THILEDTI8A 2% Tld. SEGGER J-Link GDB #—/\ D2 cFEALLABAIZERATEET . Z0LIHER
2. ZD#RET+—ILRIZ SEGGER GDB H—/\ fAERT AT /NNAREZEZAHALET,

Reset strategy I, KD KSGFTavhibyYET,
+ Type 0: Normal - T74#/LFTY,
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* None - EITHDA—YYMADTEAVFIFERALET , ZDIHE. TOTSLRERICT NS/ RIZHE HrO—REA T
BDHEMNHYET, [Startup] #T 2L, T7MILDEAHAT R E—YRETEETEA,
JTAG Scan Chain M7 7 avid, JTAG /U271 —REERLEBRICOAERATEEY,

Serial Wire Viewer (SWV) O#4 7 avid, SWD A2 71—REBIRLE-BSICOAERTEET, SWY 5T
5154 %, Clock Settings D&REMNBHEIZAHYET , Core Clock T /A ADEREIZHTEL TS, SWY DBRED
ML, a0 421 SWY TAAYSHRTE THEALTLET,
RTOS Kernel Awareness M7 7+ a3z (E., ThreadX & U FreeRTOS™ AL —F42 4 L AT LT RTOS A—HIL
RET VT EADTHEEIERALET, RTOS h—RILBET /AT EBNELTT /YT -y a & IR T 5
&, [DebuglEa—ITF RTDALYFA—ERREINFET , [DebuglEa—DALYRERIRT HET, TDALYRT
BEERTINTOSITNITAZICRTINET . RTOS h—RILRBET /N\vI DML, £03> 6.3 THEALTW
ij-o
Misc [ZlE. RDFATavhHBYET,
+ Use J-Link script file (J-Link RO Th- D7/ ILEFERLET)
+ Enable live expressions (A7 RXEFIZLET)
T /35 I [Live Expressions]E 2 —##F A TEDLSIZT BICIE RI—+7YTBREICSA TR DEREEFHIZLT
BILELHYFET .
+ Verify flash download (Flash AEADA 9 O—KRERIELET)
* FreeRTOS > embOS T Thread-aware RTOS support Z{ERF 554 Select RTOS variant ) A -RyI X% E
RATEET,

Thread-aware RTOS support #{# 3 5154 . [Startup] 27 ERD K3 IZEFEL TSN, Resume ZFEREL.
Run Commands IZ thread 2 & continue AXURFEBMLET, ZMIZ&>T, continue AXUEMNEIESH
BRI, ALYRDIALTF X RAAEFHIRMICOIV R 5N ET,

E SEGGER J-Link GDB H#—/\ M##fll%. SEGGER J-Link DY =a7ILIZEEH SN TLET , CORFAVMIIE,
Information Center ™o F7 A TEET,

3.5 TNV DR EELE
BIFAHD JTAG 7O0—TI2E&bHETTOC I TNV I REEERLESL . TNAVT DEHFIEITET T, COEDE
433>l ST-LINK GDB H—/\ ZFALET . LAL.STM32 7Oz DT /N5 Ai%lE. ST-LINK GDB +
—/X, OpenOCD. SEGGER J-Link DWW FhZEBIRLE=-MIChMDHSTRLTT,

FTINVT AT, ROFIEEEFTL TS,

1. R—=FHBITAG [2&D T/ w5 SWD [2&BT /Y FEEFINOEAISHEL TSN ESHEHIEHLET,
BEIX.SWD E—RFDTN\VIEEIRTHIEEHRELET,

2. JTAG 7O—J 48— yh-R—F%& JTAG ¥—J L TE/RLET .

STw4/aILYka=4 XM STM32 Nucleo & T4 XA/ -FR—K £FET BB A . ST-LINK (@ EAR—FI
RSN TWET, £f=. STYAYVAILHIFAZIAD (FEAED STM32 FEMIAR—F (ZH ST-LINK A #EHAE
nTHET,

3. PC¢&JTAG 7O—J#%# USB y—JIILCHEHGLET,
4. BA—HyrR—FABEULERIERKINTWSIEEHERLET,
LEROFIENTE T LS. TS -y a3 Z A TEEY,

3.5.1 T\ DEA

[Project ExplorerlEa—N7 O o8 %%E%91)v-L T, Debug AsDebug Configurations... ZERFTHET
[Debug Configurations]1# 4 745 ZRE=ET,

ZDE 4704 1&, *=21— RunDebug Configurations... ZE AL THEKCENTEET,
ZhiZ&>T[Debug Configurations] ¥4 7OS NERREINET,

b= [Project ExplorerlEa—TTRYVMERIRL, FI1 F—Z&# T &L BALEROT /NI vl av 2B TEE
a_o
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142. FINWTBE
[I Debug Configurations a X
Create, ge, and run fig i 'ﬁ
CRPRX B - Name: | NUCLEO-F4OTRE |
| type filter text | Main | %5 Debugger| Sbartup| B Source‘ =] Common‘
[©] C/C++ Application GDB Connection Settings ~
[£] C/C++ Attach to Application (® Autostart local GDB server Host name or IP address | localhost
[€] C/C++ Postmortem Debugger
[5] C/C++ Remote Application (O Connect to remote GDB server Port number 61234
[©] GDB Hardware Debugging
& Launch Group Debug probe [ST-LINI( (ST-LINK GDB server)
= Launch Group (Deprecated) GDB Server Command Line Options
v m STM32 Cortex-M C/C++ Application Interface
[[] NUCLEO-F401RE @swp e
E NUCLEOQ-F401RE (OpenOCD)
[[] NUCLEO-F401RE (SEGGER) ST-LINK 5/N | 066CFF555355755087025924 v |
Frequency (kHz): | Auto o |
Accessport: | 0- Cortex-M4 v
Reset behaviour
Serial Wire Viewer (SWV)
[JEnable
Clock Settings
Core Clock: | 16.0 tHz
SWO Clock: (2000 S kHz
Port number: | 61235
Wait for sync packet
Device settings
Debug in low power modes: | No configuration ~ ‘
Suspend watchdog counters while halted: | No configuration ~ ‘
Misc
Verify flash download
Enable live expressions
[JLog to file: C:\Users\johansse\STM32CubelDE\workspace_um4\NUCLEO-F401RE\Debug\st-link_gdbservi| | Browse...
[[] External Loader: - | |Scan Initialize
[ Shared ST-LINK
[ Max halt timeout(s): 2
v
Revert Appl
Filter matched 11 of 11 items &S L2
@ Debug I | Close ‘

ERRAOT ERATHT NV REEBRLETIRTOT AV RENT T LIz, Debug REVEVYvITHTE
TTIYT vV zRIELET . I7MLEBRFH LTV SR, TASIIMELRERET R ELFBERTA
VI REICEO>TRLEYET,

STM32CubelDE MNTF/N\YAEEEL. RDFAT7OTBREET
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3.5.2
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143, R—RRHFATHIY % ORERR

mConfirm Perspective Switch X

@ This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging. It incorporates views
for displaying the debug stack, variables and breakpoint management.

Do you want to switch to this perspective now?

[] Remember my decision

| Switch | ‘ No

Remember my decision #8#1ZL1z5Z T Switch 20Uy 5 EEHRBLET , T/39T - /I—ARYT4T(2H]Y
BOYFET , ZOIR—RRGTATIZET AT ISB LIS HOE 2 — 0OV RIORRFRINET,

FINYT DIS—ARGTF 4T EE 21—
FINYT - IN—=ZARGTFADIZIE, TNV RICERICERINSAZ2— Y=L\ — Ea—"EFNFET,

& 144, TN - IS—ZARHT74T

- o x
T ) [Quick Access ||| 2 R@A
i Faruller) 8 sentup st 527101157108 045200008 Variables % Breakpuints 4 Expressions 4 Reghiers 8 Live Expressiors = SPRS
o [l
5 point ]
: Regiter Sddress Valae
~ @sTus2RaD!
o M42C_Commen
125 cope BEGIN 1 %/ ADCH
| 1 A
iz 4 user cooe e 1 0BG
23 » T
i MFLASH
125 #% HOU Configuration “ NG
bz + 016 DEVCE
127 /% Reset of all peripherals, Initializes the Flash interface and the Systick, */ ,

b=
129 ¢4 HAL_Init(};
130

USER CODE BEGIN Tnit */

USER cone

54 Con.
fss [systenc
137

i /0 user coe sesin sy

135
i+ user cone bnp systnie <

121
B2 /v initialize all configured paripherals */

125 BK_GRTA_Tnit();

111

125 ¥K_USART2_UART_Tnit();
Buis 7+ user cooe sEain 2 o/ Doviea BETT]
147 Versen: 12
Buis  so user cone ens 2 4

143 Description:
| Infinite loog *f STMI2EA0N

151 USER CODE BEGTH WHILE &
Fioe orrass;

155 while (1)
| eI
55 /¢ usen cooe e e o

2 Problems O Executabes - xR EEE o,

NLIELEQ.#411RE Debug (5T LINK) (ST32 Corsex b €/ 1 Application] ST-LINK (ST UINK GEE server)

veritying .

TINYT - IN—ARGTATIZT IHINTCREFEEIND . REVEEHE 21— RDEBYTT,

+ [DebuglEa—IZlE, TNAYIR/EDTOY S LNRREINET , FLALYFDYRMERTSN, BITEEIRT S
LTRLUYFHEBRETEET,

+ [EditorlEa—IZl&, FTATSL-T7AILBRREINET , ST T7AILRIZTL—IRA UM EERELEY., 70
IS LDRITIRREBOIZYTHIENTEFE T, oo EHD LITIOR-RALAERETEHL. BEDEHRTS
NET, BRZOMDESERKELE . I7 ML ORBERICFERATEIHEEIL. TNV RICHERTEET,

+ [Variables]Ea—IZl&. TRV S LDBELTLVELE. BEIMICO—HILEHENZOBREBLLLICRTEINET,
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+ [Breakpoints]E 2 —IZ[&, BEDITL—IRAUENRFSNET URMNADTL—IRAU DES | BhELY
Bz BHIEMTEET, [Breakpoints]Ea—IZIEY—)LA—£HY . TL—IRA U bEHIBRLTZY. Skip All
Breakpoints 743> % 1 BV yI T BT, TL—IRAVMERFYTLIZYT BT EMNFHETT,

+ [Expressions]E a—(&. XDBEMORRICFERALET, XKELTIE, BE—DIO—/LER BE&ER, EzEAISH
DEHDOHEXZFEATEES, BEAEHFINZDE, TAYTSLAEILELI-EXFEITTT, THEEZANT HEDY
IZ. [Editor]lE 2—T45 0—/\LE#HEREINL. [Expressions]Ea—F TRSYS §5ZEETRETY,

+ [Registers]E 2—IZl&. T\YITRHEDTNARDBREDENRTINET  ENEFHSNDIDIE. TOTS LM
1ELf=EEEITTY,

+ [Live Expressions]E 2—IZl&, Ho TV P SN DEA. TRY S LRITHICEHMICEFHFINGALRRS
NET, (Index*4+0ffset) DKIITBBMICFHESNOIHXEERTHIEELAEETT . [Live Expressions]E
A—FBHTBICIE. TNV RETIAIREENELTEDEABYFET, EMICOLVTIE, oay
3.6.1 [Live Expressions]E 2 —%#Z& LTS,

o [SFRsSIEa—IZlE, T/AVITREDT /N4 RDIFHMEEL D R (SFR) BNRIRSNF T, FHMIC DL TIE, 253
U5 EEHEEL U 22 (SFR)ZSBL T,

+ [Console]lEa—I[&, BEAVY—ILOHANTY, TI4I/ILTIE, GDB 4—/\ O DALY — )L AARKRRENF
9, [Console]E 2—MHIZ#H S Display Selected Console 7AaAV%EHvHo§ b, aAvY—IL- AT EBETEE
E

FTIWTIZR/ID RDKIBE2—EHYET,

+ [Debugger Console]E 2 —(&. GDB aV¥ U FEFHTANT I2MENELIzEEIZFEALET , [Debugger
Console]E 12 —#BKELBEL AL, V1490 FHUER-T4—ILRIZ Debugger EAFLET, ThIZkHT,
[Debugger Console]E 2 —#&LE RN RRINET . CNEEIRLTEL—%BEET . [Debugger Console]
Ea1—IZ[X.GDB # AN TEFET,

FIZIE, PELR 0x800 0000 H'id 16 T—RHDAEYABERTT AIZIEX. GDBIATURE®D x /16
0x8000000 #FAALET,

x /16 0x8000000

0x8000000: 0x20018000 0x080008b1l 0x080007e9 0x080007£7
0x8000010: 0x080007£d 0x08000803 0x08000809 0x00000000
0x8000020: 0x00000000 0x00000000 0x00000000 0x0800080f
0x8000030: 0x0800081d 0x00000000 0x0800082b 0x08000839

+ [Memory]l& kU [Memory Browser]Ea—I&. A& - T—2DHRT. BFICERATEET,

+ [DisassemblylEa—[&, 7t2 7V - a—FORFTPCRTFYTEEIZHERALET,

o [SWVIEa—, B##lIcDWTIE. £0av 4 D7 IL-TA¥ Ea—7 (SWV) rL—REFEALIZT /NI ESHBL
TLIZELY,

+ [Fault Analyzer]E a—, ##IIC DLV TIE, 223> 7 Fault Analyzer 5B LTS,

3.5.3 T INYG DA 4
FINYG  IR—ZARGT4TD Run A =a—IZIEETEHIET D542 DEEENHYET,
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145. Run A=a—

E workspace_um1 - NUCLEO-F401RE/Core/Src/main.c

File Edit Source Refactor Navigate Search Project Run '
=4 v % Terminate And Relaunch
i¥ |nstruction Stepping Mode
# Del *. Move to Line (C/C++)
v @I Resume at Line (C/C++)

v [ Resume F8
Suspend
® Terminate Ctrl+F2

&7 Disconnect
+ Resume Without Signal

& Reset
2. Step Into F5
& Step Over Fé
.2 Step Return F7
Run to Line Ctrl+R
%, Use Step Filters
Step Into Selection Ctrl+F5
& Debug F11
Debug History >
# Debug As >
Debug Configurations...
Breakpoint Types >
Toggle Breakpoint Ctrl+Shift+B

Toggle Line Breakpoint

Toggle Watchpoint

Toggle Method Breakpaoint
® Skip All Breakpoints Ctrl+Alt+B
% Remove All Breakpoints

FDMIZ, TINVT - IR—ARGTFATDY—ILIN—IZIE, TNV T DE=ODRDESHEAVHEIEHT A NHYET,

[ 146. T1895 I—)Ls3—
P AR YL Y N T SN0

NEDTAAVDOBEMIE, EMNSHEICRDESYTY,
o TINRARZEYEYNLTT /YT By arEx) R2—k
o FRTDIL—IRAUEERF YT (Cri+Alt+B)
« BTLTHEE

- BH(F8)

o HRARUK

s #&T (Ctrl+F2)

- Ik

o ATV A2 (F5)

o RFTYS-F—/3\—(F6)

o RTYTYBR—2(FT)

s WMEARTYT TR (TEVITF ATYTENME)
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Terminate and relaunch 2 v9 3 5& WEDT/\VT -ty avE & TL, V—R - O—FAEBSNTWDIGEEH
LWTRISLZEEILRLESIZTT\YY -yl ava#HEHLET,

Instruction stepping mode %%1)v% 94 %&. [Disassembly]E 2 —HBE . LIBORTYTEMEEL. 7EVITSMHEDR
TvT LRI TH#ITLET , Instruction stepping mode ZBE Y vI T B&. C/C++ LRILDRATYTHEIZRYE
ER

3.5.4 TOY 5 LDOET. A, FLE
TOYSLDRET. ATYTEE, BLIZIE ROY—ILN—-FAAVEFERALET,
s TRYSLERITTBIZIE Resume W—IL/A—-TAa (F8)ZEALET
o BABMANERTYT AT BIZIE Step into Y—ILA—-F AV (F5) #ERALET,
o BA#ERTYT-A—/A—F BIZIE Step over YV—IL/N—- T LA (F6)ZFEALET,
o BEHAF)I—FETEITLTEVHELTIZESICIE Step return Y—JLA—-F AV (FT)Z#ERALET,
o JOYSLETEDIET BHICIE Suspend V—ILN— T AAVEFRALET,

3.5.5 TL—IRAUPDERTE
A—RIZTL—IRAVEBREL, ZOITISET AETI—RERFTIEBIEE, T\vG -y arTIE—BMIZITH
*Li-a_o

3.56.5.1 1EETL— IR 1

V=R aA—FTICxt T HBEI—F - TL—IRAUME, C/C++ V—R-OA—F - IT(2DERBEFTILIIVIT S
MEVIVITHIETHEISRETEES . RBEZFEALIB A, AV TFAM A2 —DRFSNET,

B 147. FIXwT DITL—IRA Uk

1CA : /% l11IcCD r~NNC CAMN LILUTIC %/
Toggle Breakpoint Ctrl+Shift+B
Add Breakpoint... Ctrl+Double Click
Add Dynamic Printf...
Disable Breakpoint Shift+Double Click
Breakpoint Properties... Ctrl+Double Click
Breakpoint Types >
Go to Annotation Ctrl+1
Add Bookmark...
Add Task...

v Show Quick Diff Ctrl+Shift+Q

v Show Line Numbers
Folding >
Preferences...

ST DY —R - aA—RITITRHLTIL—IRA U ERFEEIFHEIBRT HIZIE. A=2—-3< 2K Toggle Breakpoint %
HERALET,

3.5.5.2 RHAETL—DR1 -
Y—R-A—RTIZBETL—IORAVIERETSE. TV SLIXZDTIZEET 5-UIFLLET . EEELTS
WDENEWMEEIX, TL—IRA UM EBERETHIET. TAYSLERBICEDITTEILTENESI A ZHIHTE
F9,
TL—ORAU D TANRTAEZERTBICIE, TL—IORAVEDRRESNTOBITOERAICHDTIL—IRAUL-TA
avEHRD) VI LET , Breakpoint Properties [& [Breakpoints]E 2 —mM o HBIKSEMTEET,
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148. TL—=URA2 DT BINT1
& - TN

Toggle Breakpoint Ctrl+Shift+B
Add Breakpoint... Ctrl+Double Click
Add Dynamic Printf...
Disable Breakpoint Shift+Double Click
Breakpoint Properties... Ctrl+Double Click
Breakpoint Types >
Go to Annotation Ctrl+1
Add Bookmark...
Add Task...
v Show Quick Diff Ctrl+Shift+Q
~ Show Line Numbers
Folding >
Preferences...

Breakpoint Properties... ##IRLET , ROV EIDRAEET, TRDHITIE, FHELT i>20 ZAALTVET,

149, FHFETL—URAb

E Properties for C/C++ Line Breakpoint O X
‘ Common B
Cor_nmon Class: C/C++ Line Breakpoint
Actions
Filter Type: Regular v
File: C\Users\johansse\STM32CubelDE\workspace_umT\NUCLEO-F401RE\Core\Src\main.c
Line number: 156
Enabled
Condition: i>20

Ignore count: 0

@ Apply and Close Cancel

LROFHERELIGE. TOVSLARIDTAERTENDTLITEILLET A GDB NEHETRAM ., 8 1 A
20 KYKRELGWGEE T, ETEBERLET, GDB ICKA5MHFHEICIE. HEBREORMIANMET,
EHFCERBOEATHRRLET  LI=A 0T, 122==0 DEIBEREAALT, FYEMLGFHERET HLHARE
TY,

3.5.6 FEFDI—TICANDTAVF
STM32CubelDE &7 /\wH%E JTAG/SWD #MLT. VEvbEETTHILLEMRAAI—F INIERTEET . 2O
FEE. REHEEORVBBOBRERADEAICRICILET . CPU 45y 10BE . FEDRAREEEEILD
BYE%(&. [Fault AnalyzerlE2—DERAZEZER/THE. KIBICHEFRILINET (€232 7 Fault Analyzer 25
BLTESLY),
COFFREATEEL. 7TV —2 3T BN ARETELLTN—FIT7ERIETE2BNNEVINE (E—2H1E
TINVT—2avDBEEE) . HoHLHREFL TS, GDB BE2—4wIEHTHEEE CPU AMELETEMST

T COHERFEETETEA,
TNVTREEEZBLTHERDE—TYMITEYFITBHICIE, RD 3 F=1E 4 BREDOFIEEEITITHILENHYE
ER

1. BEROE—7INMITEYFITHEIIT NI REEZLELET,
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2. FTN\YY-Ta—DJFHRAHI—TINIERELET,

3. EBELETN\YIEREEFERALTT/\YY vl avafBlLET.

4.  WE[CIGLT, Fault Analyzer W—ILZERL. CPU O 74 J/LMREEZ S HTLET (Fault Analyzer 5 BL T
V),

ATFvT 1 TFNRNVTREDERE
STM32CubelDE [2k>THERSINET I+ ILEDT NYT FREIZIE. THRARAD) Yy HLWTRYT S LDOA 00—
Fimain ~NDTL—IRAVMERENEENE T CORTEE. BMEF DU RTLICERTSIH5E. VATLHIISYY
ALTLEDESHTHDHET  fTDERIZEIEEE A,
FINVTBREELEETBHIZF. ROFIEEETFTLET,
1. [Debug Configurations]% 1 7O5 #HE%J,
2. [Debug Configurations]# 4 7R5 DEBITIL—LRNT, T/AVTREDTODIONMIRIET BT /NI BREEE
21)w% L. Duplicate ##iR4 5L TIAE—FERKLET,
3. BHELETN\VIEREICEREMFTES,
4.  [Debug Configurations]® [Debugger] 37 MR EERDLIIZEELET .
— ST-LINK GDB #—/3 & U OpenOCD #fF ¥ %155 (4. Reset behaviour &L T None Z:&RLFET
— SEGGER J-Link GDB #—/\ #{§ A9 515 &1, Reset strategy &L T None Z:&RLET,
5.  ST-LINK GDB H#—/\ &1 SEGGER J-Link GDB H—/\ DWWFhEHEHT 5541, [Debug
Configurations]14 4 7 A% M [Startup] 2T DERTEZE . RDKSICERFTHIENBEH LIV IEHEINET,
— Load Image and Symbols @774 JL0 Download #&EMIZLET
— Set program counter at (hex) Z&#HIZLET .
— Set breakpoint at #ESZLE T,
— Exception on divide by zero & Exception on unaligned access . 3 / BN ELLTHLRVER A,
— Resume ZEMIZLET,
;esumefﬁﬁl:'d’é&, TIVH TEHKEIZF—TyhEELEL, ERERBBLTHNS, continue AYURE
EELET,
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150. BFRDE—FYMT 4y T3 HIHE D [Startup] 47
[E Debug Configurations O X

Create, manage, and run configurations Aﬁ\,

AL ETEIICE 2 Name:| NUCLEO-F401RE Debug (ST-LINK attach) |

type filter text
[E1C/C++ Application
[E]C/C++ Attach to Application
[E]C/C++ Postmortem Debugger
[E1C/C++ Remote Application
[£]GDB Hardware Debugging
@ Launch Group

[ Main % Debugger & Startup % Source ] Common

Initialization Commands

Load Image and Symbols

¥ Launch Group (Deprecated) File Build Download Load sym... Add...
v [ESTM32 Cortex-M C/C++ Application Debug/NUCLEO-F401RE.elf [NUCLEO-F... See Main ... @ false « true Edit..
[ NUCLEO-F401RE Debug (OpenOCD)
[Z NUCLEO-F401RE Debug (SEGGER) Remove
[ZNUCLEO-F401RE Debug (ST-LINK attach)
[ NUCLEO-F401RE Debug (ST-LINK) Move up
Move down

Runtime Options

|:| Set program counter at (hex):
[]set breakpoint at: main
Exception on divide by zero

[C] Exception on unaligned access

Halt on exception

[ Resume

Run Commands

Filter matched 12 of 12 items Revert Apply
© Close

RATvT 2: #AHI—HYIAD ST-LINK F1=[& SEGGER J-Link D&%

[ZU&IZ ST-LINK F£7=Id SEGGER J-link #a>EF1—2IZ#ELET ., F0DE. HAHFI—FyNIEELET, Yvbk
[ERITIhFEL A,

ATYT 3 BELI=T /YT REIZEDT /T wyiav Dk

BEE BTNV REZFEALTT /AT -yl avE BB LAENTESN, 4—45 Y bOB IO S L0y bk N FEE
T 5O EEMEAHYET . RunDebug Configurations... ZE AL T, £RIIL—LRADERFHT /AT REEERL.
Debug #9JvILET, CNITBERTET/N\VI RELXZZLICHIET 5. REBZEHT /YT -y a DB AET
HY. )y O A REEFERTEET,

ULEDFIEICE>TTNYADRAAZ—FvNER SN 2—FYNIBBMICELLET  COBRT, 7ITUr—
DAVIZEBFRIESERRT AR -LORIPEHEFRARDLIENTEET, CPU BAU5valizi5 & (&, Fault
Analyzer #{Efd 5&. IBARREZE LYMIFEICIBIETEE T,

357 TINVT DYRE—REIERT
ZDEIavTIEH, TS -ty avDYREI—REFIED O DR EAEFRBEALET,

3.5.7.1 YR a—r
TNV RIZERSIN-MEZLYFRIZARSZHIC. TATSLDIREI— D BEIZRIIGEELNHYET ., TDI5
% . Reset the chip and restart debug session *V—JL/A\—-7/R2Ft=[FA=21— a7 K RunRestart ZEHLTTO
TILEIVRI—MLET, INITEST, THAALRNYybEn, T/AVT R E T Resume BNEMESNTLSBE(E.
IO S LA REIRSNET,
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T\ OEtREEL

3 JRA—REHREEE BITIE, BEAARIRERTFEL N—RKHz7 - YEyr B TERTIRENHYET ., BE.
STM32 MT0O%4'5.L% Flash A EYIZERELEBEN., ChIZHUTIFEYET . LAL., TOSS LN RAM 2 E R D5
FRICEESNTODIBA L. 2AHBY Reset_Handler MOTAYSLEZRBIEZIZE, MAOHNDFEIREENNBE
[ZHZETREENNHYET,

3.5.7.2 YR Z—F 5%
YRA—PEREEERTDE. T/AVT Eyar D)y RI— D EITHEEEEZ TEET , Reset the chip and
restart debug session V—)L/\—- 7LV DHRIZHDIRENEI)VILET,
E151. Fy7-JEybDY—IL /13—

."'L..-:*',\Q|.FDP 0 m & 3 3 e

njEEt| Reset the chip and restart debug session

&> T Restart Configurations... 772 avE & A= a—DRHASINET,

152. [Restart Configurations...14 73>

@'éh|'ﬁﬂbuu§$‘-’f?¥.@--
Reset %
Restart Configurations...

ITRF AT Trarec 1Tl

Restart Configurations... ##i{R$ 5L, YURE—MEEDZ A 7O HEEET,

UM2609 - Rev 4 page 139/228



3

UM2609
T\ OEthEELL

[Z 153. [Restart configurations]1 5 4704

m Restart configurations

Reset and restart configurations

B e 4 Mame | Reset |

Reset Type: | Reset

Additional commands:

Apply

Cancel

@ ok ||

ZDFAT7ATIZIF. EREORAONHYET,
o EDORAVIFIRZ—IREDEREFRIER ., BEDYRI—IREDHES, BIRLI-RAFI—FREDHIBRIZHER
LET . TIHILEDYRA—ERETHIBRTETE A

© BORAVIL, FRE S (Name) DIFE P, BRLIRETHEAT ) 2y b0 (Type) DRRIFEALET . Uty
MAFING 5aY U REEBMT HELFIRETT .

Apply Z9)vIL TEREFRELET,

154 IS, HILWRE—FREZER T HEEDHREFERLET , COTIE pe & 0x8000cal [SERET HAVUF
HLEMLTWET,
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3

£ 154. ;B3 < REERE LT-[Restart configurations]14 4704

m Restart configurations

Reset and restart configurations

Mame | Reset_and_set_pc |

Type: | Reset

Additional commands:

et Spc=0nB000cal

Apply

@ [ ok ]| cancel

BROVEINEEEERLIGE . Y—IN\—-FOYTI O Ao a—CERIETRREINET . Yy aETT 51
OITHEGERTEE 1 DERL TS,

155. YRA—PFERTEDZER

Erie | B ® M D

Rezet l
Reset_and_set_pc

Restart Configurations...

| |

LA - | L Y

3.5.7.3 T
FNRyG -ty arE BT EEL—BMEAZE. Terminate Y—ILA—-FREVEH YO LET , A=a—
RunTerminate ZRALTHT /A5 -yl a 2 EBIETEE T, T/A\v5 -yl arhEIL T B &, STM32CubelDE (&

BEIMIZ C/IC++ IN—ARIT4TI2HVYibYE T,
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FI\wT ke

3.5.7.4 RTLTEEE
TN -ty arhcy—R-a—KREZEEBE L5 A&, Terminate And Relaunch V—JL/\—- R4V FRALET ., [
CBMIZ, A=a2— 37> K RunTerminate And Relaunch 5 EHAIAETT . cNIZE-T, T/\v5 - tyda
UHAEIEL, TOYSLANBEIILRESN-R. HILWITOSSLEZO—RLT, T/Av5 -yl av A BRELET,

3.6 TNV HRE
3.6.1 [Live Expressions]E 21—

STM32CubelDE @ [Live Expressions]E 2 —DE{E(X. [Expression]E 2 —&FEEIZUTOET M, TRTOXLT
NG EFRIZSATTHO T T SNBENBGYET TV T DREL. 2T FT5XDEIK>TR
FUVFET HUTIVITREROROBIEZBIFEE . YTV T -L—MEETLET,

Ea—ICF. SFEIFLHEDTA—NILEHDIEHRIRINET, (i * 4 + offset) DKILEEMICFFHEINDS
BAZIERTHILELARETT .

156. [Live Expressions]

(x)= Variables 9g Breakpoints & Expressions 1ilf Registers & Live Expressions I2 88 SFRs x % § = 8

Expression Type Value
()= j uint32_t 2
(=)= offset uint32 t 8
0= "4+ offset unsigned int 16

57 Add new expression

CDE2L—TIE.C EBDBERDIIGERLTT—AEDOBITORTIAEETT , BRFICFERATELIHREDTI+—TY
ME 1 2FE T, ZO7A—YMDERICIE, FOvTE I - A1 —%FALET,

157. [Live Expressions]D#ED 74— vk

(x)= Variables ®g Breakpoints &7 Expressions ![li Registers &7 Live Expressions 57 5 SFRs XHk § = 0O

Expression Type Default Mumber Format 3
b= i uint32_t Hex
)= offset uint32_t ® Decimal
= "4 offset unsigned int o
g Add new expression Binary

[Live Expressions]Ea—Tlk. TAV S LDETHICA LY ISA TEHRDEEZLEE TEFET, THEERLC. EE
FELTIZEN, R, FHEEFDLD, THE 1 DEFTEAELOTRIAEEYEE A,

E T34 da[Z[Live Expressions]E 2a—&#F R TESD LS BIZIE. RE— TP TRIZSA TR D#EEERRNIZLT
BUBLELABHYET,
3.6.2 ST-LINK #£&

ST-LINK GDB #—/\ & OpenOCD T{# 9 5 [Debug Configurations14 4 704 M [Debugger] 27 (<%, ST-LINK
DEBZEENCTEATLavhHYFET, ST-LINK DEBFEERITTHE. ST-LINK ~ADBEEH ST-LINK H—/3% 5
LTEESNET . ST-LINK OHEZEMITTHE. ST-LINK H—/N kY EHDTOYSLAEL ST-LINK 274
TRTEHRIITHYET,

STM32CubeProgrammer ( STM32CubeProg) T4 . # & ST-LINK OO DHFENHYET . Ch (L.
STM32CubelDE DT /Ny J & ET ST-LINK XEZHMICT L. TOTILETNYILDOD RIS
STM32CubeProgrammer A7 /34 XM Flash AE!)*> RAM [Z7 VAL THRAEBEIEEEKRLET,

UM2609 - Rev 4 page 142/228


https://www.st.com/ja/product/stm32cubeide
https://www.st.com/ja/product/stm32cubeprog

‘,_l UM2609

RITRRE

3.6.3 BHOR—KDT I\

2 D0 ST-LINK F£7=I& SEGGER J-Link 7A—J#RIZERAINIE EHOHR—KRIZKBT /YT AEEETT 2 D
DEFBIA/OaAV O—SIZHEKESNT- 2 KADTO—T%.1 5D PC DEAS USB /R—MIEHRLET . OIS
AV Tl .2 DDELBKR—F | Y493V A—5 HW_A E HW B #3558 %8 ELET.

HW_A & HW B AOFRYzIME 1 D3 DEL STM32CubelDE D 1 DDAV ARV RERITTEET .
ERT ST IHILEDR—NMI, RDEESYTT,

e 61234: ST-LINK GDB H#—/\

» 3333: OpenOCD

* 2331: SEGGER J-Link

ZhibMEREIX. [Debug Configurations]14 4704 [Debugger] 27 ISR RENET . 2 DD TASTHLD—ATIE

FRTHR—IESE 61244 BEDFDLDIZERTIBHENHYET,

T\ 5 E Tl& Autostart local GDB server 77> a2k % GDB 5z #EHATEET . EHOR—KETN\vIT

BIGE.EROT/N\YY - TA—TH PC [THEHRINFETH. ET NNV REICKHLTIO—TOELL YT ILESEE

RIDBELIHYET,

BR—FABENTO—TICEEMTONEESICHIAS MDD TNV BEER TLES . T FR—KZTEDERI D

TARET T ERIBLET . TORETEULBENRERINZE. RO FIBIZHE > THA—7 VD EFT /NI

BFETEFET,

1. HW ADOTNYITERBLES,

2. HW ADTNYT-tyiavhfitheshsdé, STM32CubelDE M/ 8—ARI T4 TABEEIZT /A (2H1V
hUET,

3. CIC++ IN—RARITATITHIYBZFETS,

4. HW_ B ADTOPzILERIRL. TE6D TNV ERIBLET . BE T/A05 - IN—ARGTAITHRHEET,

5. [DebuglEa—IZlE. &£TOCIHMI1 DT D .2 D0DT7TVr—30-REv5 | J—KHBRFREINET,
[DebuglEa—GEIRN/—FEEET 5L BIEANBET LTI ERE 1 —FDMIZEFHF N ERLE-TA
CIUMIEET HEBORTINET

GDB H—/\ #FETEEN TS EBAHETT . T/3vJ KT D Connect to remote GDB server & RL TLEELY,
ZNIBE.GDB H—/\ M FATIELDKR—rELIVIITILEEEZEERELI/SSA—FIZEIVTEH SN TS
Z&.&7BT YD [Debug Configurations 14 4 7045 T, it g 5 R—FBFEHNERASN TSI LERRELTZS
LY,

RO, SEGGER J-Link GDB H—/\ % R—r&ES 2341 =N LT, DUTILES 123456789 ) SEGGER J-
Link [ZHE#T 9 BIHEATY
>JLinkGDBServerCL.exe -port 2341 -if SWD -select usb=123456789

GDB —N\ #FHTEHBTHIGEIFERTHIATURSA2 - /TA—2D EHMIERIL. Information Center &Y AF ]
REZ GDB H—/\ DV =a7ILIZEHIhTLET,

3.6.4 STM32H7 % JLFaA7 DT /v
STM32CubelDE T STM32H7 RILFaA7 - TINARET /NI T BAEDFHMIL., [ST-09] [CRBHESNTWET,

3.6.5 STM32MP1 D F73w%4
STM32CubelDE T STM32MP1 F/3A RET/\w5 § 55 EDEEMIT, [ST-08] [CREHEINTLET,

STM32MP1 =X DR F 2 A D ETIZDULVTIE ., www.st.com/en/microcontrollers-microprocessors/stm32mp1-
series MO EICRFIFREAF TEHILEHBMOLET,

3.6.6 STM32L5 DT /3%
STM32CubelDE T TrustZone® £{# AL T STM32L5 T/N\ARET /WS § 5 ED ML, [ST-10] ITER&H ST
i-g-o

3.7 EITHETE

EITAEREEERT L. BL2ET /YT vl avEd 8B T, BIZ7T)r—avEis—4SyMIAHoa—KRLT
S—7ybE )y g HIEMTTREICAEYET . [Run Configurations]% 4 704 1%. [Debug Configurations]14 4 70%
[ZEITWET A, [Startup] 27 FTEDEM LSz 4Py NRITEIWFER A BITHRTEICLSIETTE BES
Nt=7O45 5 LA Flash IZEERAFENF TN, TOTIL-AIVADKRTER. F—T Y TTOTSLETHRIBESN.
STM32CubelDE DIZE4T 1ty aVIFEALET,
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STM32 Cortex®-M EATRIEET 7ML DA R—k

TOCIHrDEITRBRTEEERT BIZIE., [Project ExplorerlE a—T7AYzor&% A5 v4oL . Run AsSTM32
Cortex-M C/C++ Application Z:&RLET .

EITRREZERTS.35—D2D A%, [Project ExplorerlEa—T7AY /& %&IRL. *=21— RunRun
AsSTM32 Cortex-M C/C++ Application ZfERALET .

158. EITHERSE - [Startup] 47

[IZ2 Run Configurations a X
Create, ge, and run fig! @
CReRX B - Name: | NUCLEO-F401RE |
| | | Main | %5 Debugger | » Startup| & Sourcel [ Commeon
[E] C/C++ Application Initialization Commands

[©] C/C++ Remote Application
R Launch Group
= Launch Group (Deprecated)
m STM32 Cortex-A Linux Deployment
v [ STM32 Cortex-M C/C++ Application
[I NUCLEO-F4D1RE

Load Image and Symbols

E NUCLEQ-F401RE (Open0QCD) File Build Download Load symbols Add...
[[I] NUCLEO-F401RE (SEGGER) # Debu X X i
g\NUCLEO-F401RE.elf [NUCLEO-F401RE] See Main tab J true Qﬁ true
Move down
Runtime Options

Start Address

(® Default start address

(O Set program counter (hex):

(O Specify vector table (hex):

/| Set breakpoint at: | main

/| Exception on divide by zero
Exception on unaligned access

| Halt on exception

/| Resume

Run Commands

Revert Apply

Filter matched 9 of 9 items

® Run I

Close

3.8 STM32 Cortex®-M E{TRIEET 7ML DA ik—k
A=a— Filelmport... IZ&Y [Import]1 #4707 #HEE T,
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STM32 Cortex®-M E{TAIEET 7 LD HR—b

3

[ 159. Cortex®-M E{TH§ET77 /)LD [Import] ¥ 47045

m Import [l X

Select Y

Imports an externally built STM32 Cortex-M executable into a new project and configures the debugger.

Select an import wizard:

type filter text

* = General
v &= C/C++
€] C/C++ Executable
@ C/C++ Project Settings
Existing Code as Makefile Project
[(Z STM32 Cortex-M Executable
» = Install
> = Remote Systems
* = Run/Debug
> = Team

@ < Back | Next > | Finish Cancel

STM32 Cortex-M Executable ##iRL T Next> 9y ILET,
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STM32 Cortex®-M EATRIEET 7ML DA R—k

160. [STM32 Cortex®-M Executable]¥' 4704

m STM32 Cortex-M Executable [l X

Select executable to debug and configure a matching STM32 device.

Executable: ‘ C\dev\STM32F401_Nucleo_ExtBuilt.elf ‘ ‘ Browse... ‘

STM32 device

Mcu: | | Select...|
CPU: | ]
Core: ‘ ™ ‘
@ < Back Next > Finish Cancel

Browse... RAVEFERALT. AV R—FF 5 elf T7AILEERLET . elf T7MILEERTHE. T/AvTIC
STM32CubelDE Z{#ATES LI, FET STM32 TNAREZRRTILEAHYET,

Select... #4')v4-LTIMCU/MPU Selector] ¥ 4 7045 %#B=%E 7,

161. STM32 Cortex®-M E{TAIEET7 LD MCU/MPU #iR

[L2 MCU/MPU Selector O X

Please select your STM32 target device

401

MCU/MPU A
STM32F401RDTx

STM32F401RETx

5TM32F401VBHx

5TM32F401VBTx

5TM32F401VCHx

S5TM32F401VCTx v

©) OK | ‘ Cancel
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STM32 Cortex®-M E{TAIEET 7 LD HR—b

BRI B0 0—5F I o070y EEIRLET , THNMREZFETIRIE. RRIT—IILFEERATEE
o TINAREFEIRLT=D OKEYUwHILET,

CPU La7 WA 7aTIRRENFET,

162. STM32 Cortex®M CPU &7

m STM32 Cortex-M Executable

Select executable to debug and configure a matching STM32 device.

Executable: ‘ C\dev\STM32F401_Nucleo_ExtBuilt.elf ‘ ‘ Browse... ‘

STM32 device
MCU: ‘ STM32F401RETx

‘ ‘ Select... |

CPU: Cortex-M4 (0)

v ‘

Core: ‘0

e ‘

@ < Back Next > Finish | ‘ Cancel

Finish 20y 09 %&. TNV REDTATOTNEHMIHEES,
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STM32 Cortex®-M EATRIEET 7ML DA R—k

163. AVR—FLE=FOZTHRD Cortex®M TV BE

m Edit Configuration

Edit configuration and launch.

Name: ‘ STM32F401_Nucleo_ExtBuilt.elf

Main‘ i Debugger‘ B Startup

By Source‘ D Common

Project:

‘ STM32F401 Nucleo ExtBuilt.elf

Browse... ‘

C/C++ Application:

‘ STM32F401_Nucleo_ExtBuilt.elf

‘ ‘ Search Project... ‘ ‘

Browse... ‘

Build (if required) before launching

Build Confiquration: Use Active

v ‘

(O Enable auto build
O Use workspace settings

(® Disable auto build
Configure Workspace Settings...

. Revert

Apply ‘

@ | Debug | | Close ‘

ZD#IEMD STM32CubelDE APV ERIEDAETT N\ REFERTEE T, REMNE T L1=5 Debug #
JUyILTT NS -y avZRIRLET,

A iRk—kL=FRY ML, [Project Explorer]E a—IZRRINET,
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STM32 Cortex®-M E{TAIEET 7 L DA >HR—b

3

E 164. 1VR—kLI=FRZ T HMEE L [Project Explorer] Ea—

m workspace_um7 - Device Configuration Tool - &

File Edit Source Refactor Navigate Search Prc
v e~ v@aegray @y @
& Project Explorer 2 5% § =0
~ [ NUCLEO-F401RE
> & Includes
» 2 Core
» & Drivers
[ NUCLEO-F401RE.ioc
STM32F401RETX_FLASH.Id
STM32F401RETX_RAM.Id
v 5 STM32F401 Nucleo_ExtBuilt.elf
> @ Includes
STM32F401_Nucleo_ExtBuilt.elf
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ST I -TAX-Ea—T (SWV) \L—REGERALI=-F /v

4 )FIL-IAX - E2a—TF (SWV) FL—REFRLET /S

4.1 SWV & ITM O#EE
ZDEHI 3Tl STM32CubelDE T 2 UTFIL-DA4V - Ea—F7 (SWV) L —REF AT HEZHBELET,
STM32 ML AT LB OIVTILAAL-FL—RIZIE, DUTIL- DA -E2a—F (SWV), DUTIL-TALY T\
(SWD) . sHAIFL—R-=2OEL(TM) , SUTIL- DAY HA(SWO)HRE, SHDOXETI/AC—DNBETT , h
S5DTH/a5—[%. Arm® CoreSight™ F/\w# - 74./05—D—8TY . UT. FENEFNIZDOVTHBEALET,
SYTIL-DAX T894 (SWD) (F., JTAG [Z8lF=F/3v% - iR—+TF, AL T/ NI #EE (1T, TL—IRAULTD
Bk VT LNRTY N % KYDBDEVHTRELET JTAG ORVRIBET®DHE 2 EL DA 27— (HAY
- EVERABT—2-ELE 1 R)EFEALES, T ILEA L-FL—R(E, SWD R—F T TIEEFTTEEE A
DYTIL-TAYHEA(SWO)ELE SWD LA EHETHERLET . ZO%E 3 DEVIE., TOwy U UTILEALLDL
L—R-F—HEHHNT2E=HIZHERAL. SWD O 2 DDEL D#REFIRELET .2 DD SWD EE SWO EVD#EE
HIZkY. BEfEDHD Am® TOtyHTO SUTFIL-TA4Y -Ea—7 (SWV)YFILAA L-FL—AD AT BEICHYE
j_o
SWO EVIE 1 ALABYER A, ZDT=H. SWO DREEBREEBADST—IEERTILIBLREEERLTLEST
BEENEL EENBETT,
SUTIL- DAY - Ea—TF (SWV) &lE. DUTIL- DA T\ (SWD)R—k&EDYTIL-TAVYHA(SWO)ELEHE
AT 3)T7INEA L F—R - TH/00—TF , VUTIL- DAY -Ea1—7 (. TOEvHEEFEILTIHIELLT AV IER
HHET D BELVATLDTE)TILEA L FL—RBREFRBELET
YT IL-DAX-Ea—T (SWD) L, RDFSLEEEDI—TYMERFRBLET S
o TARHLEEAHCET ANV NEL
o BISNNLEQRIRER TICET ANV MES
o ARUK-HADILA
o BALRBUTE CPU H AV ILIER(TRT S LD TAT7() T IZERATEET)
AN —R-=oO0EILATMIZEY . 7TISr—2av FEEDT—4%% SWO EVICEEHITENTEET . COT
— A% TINYHTHER.RELLET . HIZE. MM EZFEALT printf () OHEAZE. T/AVHD SWV a2Y—IL-Ea
—[ZURALHOLTEET, COBMIZIE, @ port 0 ZFEALET,

[TM AR—KZIE 32 DF v RILDBHYET , RIET —FFELDL ITM FrRILIZESHTIET, TAVHEEEF v RIL
DT —HESEIELHETHERL. REILTEET,

[TM R—hA~AD 1 INAFEZHLIZIF 1 BOZERAZFFAIILLDRBELZEWN =6, 7T)r—ar - 00y D RITERA
EHhhdILlE. FEHBYEEA,

SWV & ITM D RL—R - TF—ARIZE DT, STM32CubelDE (F4%55174 SWV Ea—IZ&kY ., EELT/\wH #EEE IR
TEET,

b Arm® [& Cortex®-M0 F7=I% Cortex®-M0+ 712 SWV/ITM Z#AAATOWER A, LI=A>T, Sh5OATIZED
{ STM32L053 w4/ AavkA—5HE D STM32 T/INA ATIE,. SWV/ITM #FATEE A,

4.2 SWV T34

STM32CubelDE T U7 IL-TAN -Ea—F7 (SWV)EFERLTT/\vIE#E1TT B[, JTAG TR—T & GDB H—
NS SWV [ZRIEL TV R RENHYET , R—FE SWD 123 iEL. SWO ErE JTAG Ta—JICi#EHL TEATER
[ThiEHYEE A,

CO®BDEIAVTIK, THAVT REDERFIE. SWV SREDERAE. T/Av5 -viavIZHi+d SWV hL—R
DEAAEIZDOVTHBLES,

4.2.1 SWV F/I\wF % E

A5v7 1: [Debug Configurations] ¥ 4 7 0% %<
*=2— RunDebug Configurations... HEZEERL T, ZEJ % STM32 Cortex®-M F/\v T HEEERRLET

ATy 2: SWD 137 —RDiEIR
[Debug Configurations]% 4 704 T SWD 4271 —R%EEIRLET,
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SWV T34

ATy 3: SWV DH#E

[Debug Configurations]¥ 4704 T SWV ZE$ICLET,

ATv7 4: a7 -VRVIRBEEDAS

[Debug Configurations]14 4 7H% T Core Clock DEK#EALLET , COIEIK. RITTHT7T)r—ar-7ay
SLTHRETHEICHESEIDELNHYET,

STM32 o FIL-T7— LT oA R—hL=7AC oMb, STM32CubeMX THERLETOV I RT3
BE.EE. 27 -9y IDHREITEL SystemCoreClock [THINESNET a7 - VAVIDEFRARLZ—DODFH%
&, T\ -yl aERaL. [Expressions]Ea—IZZE# SystemCoreClock ZBMLET , EEXFAHTHIIZ.
FIVT—2av|Z&oTORTL-AT - VAV INREEH THAZEEHERL TS,

SystemCoreClock NEHINAHWMGE . TOJSLEEELTES systemCoreClockUpdate () ~DMEUHL
#EBMLEST, TV SLEBEIIRL, T/A\vTZEJRE—FL T, BE SystemCoreClock DEZFANET,

] 165. SWV a7 -o0v%

m O X
&' Expressions 53 =8 El'ﬂ:‘ m%‘df‘j"ﬁ i =0
Expression Type Value

()= SysternCoreClock uint32 t 84000000

op Add new expression

AFv7 5: SWO YOy EEHDA A

[Debug Configurations]% 4 704 @ Serial Wire Viewer (SWV) D7 T a>ik, SWD 12471 —R%:&RL-15E
IO EATEET, SWV 285R-F 5B &1L, Clock Settings DH/REMNLE(ZHEYET , Core Clock ZT /31 XD
FEECERELTESV, SWO yav ik, FRT AT /3y - Ta—JLa7-oavy (2L T, TG RRKEREIZES
BICEESINET, 1220, T/HAVTH/ED/N—FIz7 TERED SWO VAV REEZFERTELLEE(E. Limit SWO
clock #H#ICLT. &K SWO 409 Y:&RE% kHz BEL TAATEET, SWV @ Port number 1Z[&. SWV T—41&
BICERT A R—MERETILENHYET, SWV /R—F GDB ##t M Port number EFCEZERET H_&IFT
EEHA

166. SWV T/ w5 B5E

Serial Wire Viewer (SWV)
Enable

Core Clock (MHz): 84.0
[ Limit SWO clock
Maximum SWO clock (kHz): | auto detect

Port number: 61235

ATv7 6: REDRETF

[Debug Configurations]Z 47045 D Apply 9 vILTHRELXREFELET,

ATV T TwT -ty av DRk

Debug 22y oL TT/N\vT -ty avERALET , TA—J ER—R AR ERIN TOD I EFRERL TS,
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ATvT 8: A—HYrDHP ARV (IBEIZLD)
B— YN TL—IRA VI TEIELEE M o1-18 4. Suspend ZFEALET,

ATvY7 9: SWV Ea—%#K

SWV Ea—DWgFnm 1 DERAETET, LEDHZEE. [SWV Trace loglEa—% I LE#HELFE T, COE2L—T
&, ZIESND SWV /37 vk DLEBH NL—ADETZEEL TOENESHEHEICIBETESNDTT,
AZa1—-a3 K WindowShow ViewSWVSWV Trace log Z:&RLT. [SWV Trace loglE 2 —%#BEE 9,

[ 167. SWV Ea—®D &R

>roject Run Window Help
New Window (88 valvoovo v 0
Editor >

Appearance > e e L,
Show View > ESwWv > 1 SWV Trace log
Perspective > % Breakpoints Alt+Shift+Q, B E SWV Exception Trace log
a6 Build Analyzer L= SWV Exception Timeline Graph
B Console Alt+Shift+Q, C  “4 SWV Data Trace
% Debug l- SWV Data Trace Timeline Graph
& Debugger Console E SWV ITM Data Console
. Disassembly £ SWV Statistical Profiling
Error Log Alt+Shift+Q, L
Executables
Expressions
Fault Analyzer peripherals */
Live Expressions
Memory
Memory Browser
Modules
Outline Alt+Shift+Q, O
Problems Alt+Shift+Q, X
Progress
Project Explorer
Registers
SFRs
Signals
Static Stack Analyzer
Templates
Trace Control
- Variables Alt+Shift+Q, V

Other... Alt+Shift+Q, Q

ain.c ' 18 startup_stm32f401retx.s  [c/Reset_Handler() at startup_stm32f401retx.s:

Navigation >
Preferences
pended : Signal : 0

f6
n32f401retx.s:113 (
“ubelDE/plugins/cc

FaBEwYroo 2209l

23

22

Ilgl”'

&mh g

=

Z2T7vF 10: FL—R-BT DFET
[SWV Trace loglE a—MRRShFELT =,
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168. [SWV Trace log]tf 21—

B Console [ Problems O Executables B SWV Trace Log * KOX|EE~ D

Index Type Data Cycles Time(s) Extra info

Overflow packets: 0

422 SWV X DHERKL

597 1: [Serial Wire Viewer settings]ZBfi<
[SWV Trace Log]E2—® Configure Trace Y—JL/A\—-RA> %) y- LT, [Serial Wire Viewer settings]% 47O

TEREET,
169. SWV Configure Trace Y—JL/A\—-RE>
i
; Configure Trace Y—JL/N\—-RE (L, TRTDH SWV E2—THEATEET,

ATYT 2: \L—R-TF—EDBE
[Serial Wire Viewer settings]1Z# 47045 T, h\L—R 5T —2%HELET,
ZOFITIE, PC Sampling & Timestamps 8L TWVET,

170. SWV BREX 17045

mSeriaI Wire Viewer settings for NUCLEO-F401RE Debug (ST-LINK) X
Clock Settings Trace Events PC Sampling
Core Clock: 84 MHz [ CPI: Cycles per instruction [_] EXC: Exception overhead Enable Resolution: 16384 ~ Cycles/sample
Clock Prescaler: 42 [ SLEEP: Sleep cycles ] LSU: Load store unit cycles =
q q 2 tamps
. [JFOLD: Folded instructions [_] EXETRC: Trace Exceptions fmes
SE Cae s ALLim]lishs [“lEnable Prescaler: 1 v
Data Trace
Comparator 0 Comparator 1 Comparator 2 Comparator 3
[JEnable [JEnable [JEnable [JEnable
Var/Addr: 0x0 Var/Addr: 0x0 Var/Addr: 0x0 Var/Addr: 0x0
Access: Read/Write v Access: Read/Write v Access: Read/Write ~ Access: Read/Write
Size: Word v Size: Word v Size: Word - Size: Word
Generate: Data Value v Generate: Data Value v Generate: Data Value v Generate: Data Value
ITM Stimulus Ports
Enable port: 31[_JL LI 124 23O e s s 7 o
Privileged only ports: [_]Port 31..24 [ Port 23..16 [ _]Port 15..8 [ ] Port 7.0
Cancel

SWV BREFA7OTICIF RDBEAHYET
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+ Clock Settings: CNoDT4—ILRIFEMESNTEY . |EDT/\v¥ -2y a>D[Debug Configurations] T
ELEALTVAEARTRENSETTY . CNODBEZERTIRENAHDEE L. T/\vT viavE#TL.
[Debug Configurations] & BELVTERE LIE L TLZELY,

« Trace Events: RDANUMEN—XTEET,

— CPL:iSHYDYAIIILE, S 1 AL BEFERLTLURE., YAV EICREAOUAA 1 FZIFEML
FTZDHAIUA(DWT CPT count)ld. &RK 256 ETHIULTBE0 ([CUvbEhET UL RETS
=S, 2D 1359k BN 1 DREEShET, ChixTaty oD —RIEERLTEY. 1 BWHEYDOHSHD
HEICHERASNET ENNSNEEHENS NI EERLTLET,

— SLEEP: RU—T-H A9 IL#, CPU BR)—T - E—RIZH B YAV EHERLET . DWT Sleep count LT R
BATHYIURLET, CPU AR —T - E—RIZHZEAREA 256 HAILIZET DU, 20 /345 vk A 1 Di%(E
SNETHBEE AN T NS RFHRICET ST /T IERLET,

— FOLD: Z#—ILRENT-@E D, SH ML DT+—ILE (HIBR) SNI=hERTHVURTT, eafht 256 ED
F—ILREND (FERSNDZTA VDAL NI, SREDARUID 1 DRIESNET . DWT Fold count b
CRATHIVNLET
TSUF - Tr—IREL, FEAEDRIKITHTZFRIZEDINT, BT/ATSAUIELNDEHRAN)—Lh
LN R ETLRICHIBRT 5FETT . CNITE>T. HEDHEENKIBIZH EL. 2D CPI % 1 REICETIE
BLES,

— EXC: IS DA —/A—~ YR, DWT Exception count LPRAE, fISNA—/N\—~vRTHESINS CPU H 4
IIVBERGERICERLET  AIUMIEREVIEBEL A= DY A VLT EENFETH, fIsfa—F D u0HE
IZBOSNABHEIEEFENTEEA ZIINT—/N—TO—FBTEIT. ZOARUEN 1 DREEShFET, TS
SLIZHTEEBROFSNLIBIR N E ST S-0OIFRALET,

— LSU: A—F-AF7-2=yb(LSU) DY AL, DWT LSU count LU RAE, TOwyHMNNEY S LSU B
EDBRYAUIVEE . RDDFA VIV, ELTHIURFET , 24 YDA —/N—TA—F B2, ZDAR
VD1 DEESNET,

CORIEBEM S, AERVEHEICEOINLBEMEEBIMTEET,

— EXETRC: fIStDRL—R, FINDFEE T BV, FISN LB, & T, FISNLENASD)FZ— DA R b
NREEINFET, ThOD AU E, [SWV Exception Trace LoglE 1 —TEHTEES . COE1—MDIE, #
DBFNDBINNIRT-O—RIZOY o TTEET,

+ PC Sampling: ZOA TS avEFMITEE —EDHFAVILRERBIZEE TR S L- A ADY LT T ERTAL
F9,SWO EVDOFEIRIERON TSIz ZRTEEZ T T TSR TEE R A, THHEETH TV
4’ T&% Resolution (Cycles/sample X E) DIEZEERICE>TREL TSNV, T I BONSERITS
FIFHRGFIEHONET H, TD—DH[SWV Statistical Profiling] E 2—T9

+ Timestamps: A XURDBNDORELE=ONERBIZIE, COFTLavEB/HELTE2LELHYET , Prescaler DE
BiE. /My OF—N\—T0—F%HIFT5REDFELLTOAHEALTIZELY,

+ Data Trace: &K 4 DDEXS C T URILELITAT) DEIE HIESEEZN —RTEET, ThIZE, a2/ 8L
—AD 1 DEAMLT FL—RAHEDEHBE-EAEY) - FRLRZAALET . (L—RTHEHODIEIX[Data
Trace] & & U [Data Trace Timeline Graphl Dl E 1 —CRRTEET,

« [TM Stimulus Ports: 32 E® ITM ik—rABEESNTEY ., Chozx7 ) 5r—I a3V TERTEET, flA L.
CMSIS Bi#I? 1TM SendChar ZERALT, port 0 [CXFEEETEET (V3> 435 SWVITM 7—%-av
Y—)LE printf DUFALYK SB) , ITM IR—ED oD 734wk (£, [SWV ITM Data Console]E a—IZR RSN E
_d—o

E o—RTBT—EEITNABEZHEBLET, (FEAED STM32 v/o0avbO—51E, SWO EVDHRKRIL—

TIrEYEERICT—2ZHAESLET . BEILGIN —X-T—2IE, T—2DOF—/N—70—, /35 vk Bk B

FOTIETF—HIEICDEAYET , BB R B A0 RERVBATOAELIZRELRT—40AE—ZXL

TLE&LY,

SWV EITHDA—/\—70—(&, SWO ELDUEBEENE LEIST —2E N —R T HELIIT, SWV AFRESN TS
CEERLTVET . TRRIGIZ I FL—RHT—EEZBLL TS,

STM32CubelDE D AA LTV - Ea—DWVWTF I EFERAT S5E L. Timestamps ZHMICLET . TIHILED
Prescaler [& 1 T, SWV D /3 yk #A—/N\—TJ0—EEOMBENFKELLEVRY . COMBIFERELARLTIZEL,

LUITIZ,. SWV FL—RDEERERFE 3 DiRLET,

o Bl A= NIILEHDIEFFL—R T BIZIE. Comparator ZERIZL T, F(L—RAMRDEHLE-IEAEY-FRL
REANALFET,

Fo—RFBEHMODIEIL [Data Trace] H LU [Data Trace Timeline Graph] Dl E 12— 2R FRENFET,

o Bl 2: TOTSLEFTOTATFA) T %EITIIZIE. PC sampling ZE%ZLET . WL, Cycles/sample D{E%
ECRETHLEHBELET,
PC 4275 DFERIZ[SWV Statistical Profiling] E 1 —IZR RSN FET,
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o {5 3: TOYSLRITHRICERAET HH M ERL—RTF BIZ(F, Trace Events @) EXETRC: Trace Exceptions &%)
ITLFET,

B4 B89 B1EERAS. [SWV Exception Trace LoglE a—IZRFTENFET,
27y 3: SWV BEDRTF
OKRAVED YL T SWY BEZRFLET . ZEF MDT NI EELELIIRESN. EETELETHEITY,
42.3 SWV hL—Z

AT7v7 1: SWV FL—RERERDBAA

SWV Ea—DOWLWg AT Start/Stop Trace V—IL/N\—-REAVES)vIL. SWV BREEFFI—4 V- R—FIZHEEL.
SWV L —REEERERIBLET . COY—IN—REVIEL TRTD SWV Ea—TEATEET . R—R LB EHRE
METTEHIET SWV Ny Z—IEELEFRA. T YN R—FROREL DRI Zybanfi5E . SWV BRE
FHEETIVENHYFET . A—TYEDETHRBEINDIET. EEOMN —X([FBFYEE A,

[2 171. SWV Start/Stop Trace Y—JL/\—- R4

b3 A—FYrDEMERIE, F(L—RDREEITAF R A FLLREER—RISEETIHEAIK. T/AVIE—BELLT
&L, FBMEIE FRIERFERIFEETH-WITR—FICEELGVEEMLBYER A BENR—FITEEIND
D%, Start/Stop Trace RAVEH )Y LI-BERTY

A5y 2: 8—HYhDIZE)
FINYG IN—ARGT 4T LEIZH B Resume V—ILA—RAVED)wHL T, 83— v ERREILE T,
57w 3: SWV bfL—R-O5 DFRE

SWV /34 yhk [E[SWV Trace LoglE a—[CRRENFET,

172. SWV kL—R-B% -PC Y2 TFYv45

10| O X
= SWV Trace Log x5 O
Index Type Data Cycles Time(s) Extra info ~

10362 PC Sample  0x8000508 169777034 2.021155s
10363 PC Sample 0x8000516 169793417 2021350 s
10364 PCSample 0x8000528 169809800 2.021545 s
10365 PC Sample 0x8000500 169826183 2.021740 s
10366 PC Sample 0x8000510 169842566 2.021935s
10367 PCSample 0x80004f2 169858949 2.022130s
10368 PC Sample  0x8000504 169875332 2.022325s
10369 PC Sample 0x8000516 169891715 2.022520 s
10370 PC Sample 0x8000528 169908098 2.022715s

Overflow packets: 0

ATvT 4: INESNhT- SWV T—2DH)T7
A=Y EER THWNGE . IELT- SWV T—4%91) 7 TEE T, Remove all collected SWV data *V—JL/\—-
REAVED)IILET , COY—ILIN—REAV([F, TRTDH SWV E2—THERTEET,

[Z 173. Remove all collected SWV data Y—JL/3—-RE>

A
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4.3 SWV Ea1—

SWV bL—R-T—RERTTHUTD SWV Ea—"HYFET,

+ SWV Trace Log: Z{ELT1=. TRTDH SWV /37 vk #RTL YR —R—EBRRLET, (L—RBEZRIZE
Wi BEEIT/ILET,

+  SWV Exception Trace Log: ZOE1—IZI& 2 DDATNHYET . —AHIX[SWV Trace Logl E 2 —EEIHDAEEF
FKRL.BS5—HEHINARUNBET 2METERERRLET .

+ SWV Data Trace: ix K 4 DDEEDLURILVEIEATYFEEHFBIHLET

+ SWV Data Trace Timeline Graph: ZHDES HOMELES ST TRRLET,

+ SWV ITM Data Console: 2—4 k-7 FUr—Sao oD A HZMEOH I TF AN EE ALET . BEIL.
printf () HAZ ITM FrR)L 0 IZUSFALOIRLTHERALET,

+  SWV Statistical Profiling: 7R3 LA 2 (PC) DY T FIZE DN Mt EHRERFLET, FEBEKIC
BOSN-ETRBERRLET,

174. A=a—h oRIRATREL: SWV Ea—

SWV Trace log

SWV Exception Trace log

SWV Data Trace

SWV Data Trace Timeline Graph
SWV ITM Data Console

SWV Statistical Profiling

H

HmEE P

i BIEARUIERRBFISEE T 572012, 5O SWV E1—4EBFICFAKCENTEET,
SWV E1—DV—ILN\—IZlE RO ISR ET (I DRHYET,

B 175. SWV Ea—#iBEDY—IL/N—

K@ X|5E= O

D7D BN ENLBIZRDESYTT,

o FL—RDETE

« NL—XODFE/ FLE

o IRELIETRTO SWV T—2D IR

« RHO—)L-OvY

- &/NME

- mALE

SWV 5 57-Ea—DY—ILN\—IZ[E. RO KSHEMDFHMT A AV NEENET,

[ 176. SWV 4'S57-Ea—DEM7 A3
&0 1l & 2

NEDTAAVD B, EDLRIZRDEEYTY,
« UISVEERELTRE

« BRYZHESAIILHTHVIETRR

© Y BiEREDRKEL

o R—Lqy

o R—LTIk
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4.3.1 SWV kL—X-0%
[SWV Trace Log]E2—IZld. RIELI=TRTD SWV /847 yk BRTLYRY—RELT—ERTSNFET, COE1—
DT—AlE.CSV IT+—TyrTHD 7 T)r—iavical—TEEd, aE—3 37%BIRL T Ctr+C £RLFET, I
—LE=TF—42 . DT TV 5 —23 (2 Ctr+V AT R TREY TR ENTEET,

[ 177. SWV bL—R-B% - PC YT 5 L5t
0] O X

E SWV Trace Log HI®XEE

Index Type Data Cycles Time(s) Extra info ~
25012 PC Sample 0x80004f6 258481871 3.077165s
25013 PC Sample 0x8000508 258498254 3.077360 s
25014 PC Sample 0x8000518 258514637 3.077555 s
25015 Exception entry SYSTICK (EXC 15) 258522309 3.077647 s
25016 Exception exit SYSTICK (EXC 15) 258522367 3.077647 s
25017 Exception return N/A (EXC 0) 258522374 3.077647 s
25018 PC Sample 0x80004fc 258531017 3.077750s
25019 PC Sample 0x800050e 258547400 3.077945s

25020 PC Sample 0x800051e 258563783 3.078140 s v
28021 D Camnla NuRNNNAFA ACQCANTAR 2 NTAIIAE

Overflow packets: 0

[SWV Trace LoglE 2—®DFIZBE ¥ 21EH%E. % 6 [TTRLET,

% 6. SWV FL—X-0O% - 5D 34

Index Iyk D D, D SWV /845 yk ERBFEINET,

Type Iy DFEFE B PCH T IL, T—4 PC {E (comp 1), Hl4h, A—/—20—)
Data Ny TR1ER.

Cycles HADIWBRTRLUz 19k DB LREVT,

Time(s) PEMTRLE 1Ty DR LREVT,

Extra info WEICIRLTRRSIND /Myk OEBMER,

4.3.2 SWV filstrL—ZR -85
[SWV Exception Trace LoglEa—I&. 2 DDATMSERINTNET,

[Data]%7

RADAT (&, [SWV Trace Log] Ea—IZTWET I, RRIEBINAARUMIBRENET , ANV DIEFEICEHT 538
MERBRTREINET, T—2E. AE—LTHO 7TV — 3 ICRYM T RIENTEE T, K1T(E. JIGT 35510
URSDI—RIZYVIENTWET . ARUEZ T IV I T HE ®IETBEAHFNURS0DY—R-a—R A [Editor]
Ea—ICRTESNFET,

bz 3 TO5SLETHOE SN EL—XT BIZ(E, [Serial Wire Viewer settings]4 4 7 0% T Trace Events @ EXETRC:
Trace Exceptions ZHRLET , FEIAH /7 vk DY AV ILEBERZEDS 12589 512(E Timestamps #8301
l/ij—o
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178. [SWV Exception Trace Log]t 21— - [Data]#7

@ [
& SWV Exception Trace Log H®x|aE
Data  Statistics

Index Type Name Peripheral  Function Cycles Time(s) Extra info &
17629 Exception exit SYSTICK (EXC 15) SysTick_Handler() 58204401 692909536 ms

17630  Exception return N/A (EXC 0) 58205926 692.927690 ms Timestamp delayed. Packet delayed.

17636 Exception entry SYSTICK (EXC 15) SysTick_Handler() 58288335  693.908750 ms

17637  Exception exit SYSTICK (EXC 15) SysTick_Handler() 58288393  693.909440 ms

17638 Exception return N/A (EXC 0) 58288400 693.909524 ms

17644  Exception entry SYSTICK (EXC 15) SysTick_Handler() 58372327 694.908655 ms

17645  Exception exit SYSTICK (EXC 15) SysTick_Handler() 58372385 694909345 ms

17646 Exception return N/A (EXC 0) 58372392 694909429 ms

v

Overflow packets: 0

[SWV Exception Trace LoglE 12— - [Datal 27 DB 51E#H%E. & 7 (SRLET .

= 7. SWV st rL—X 0% - [Data]l 27 D5l D4
Index BIG 18 uk D ID, D SWV /847 vk EfEESAET,

BIgt 1 HEHI=Y. 3 DD vk NERShET, FISALEBDRRLE (entry) . FISLEBDIE T (exit) . FISALEN S DY)
A—> (return) IZXIET % 3 DD /4 ybk TY,

Name BISt D EH BINEIFERADESLRRIINET,
Peripheral | B4 IG5 R TTTILTY,

CDEAAHDEAH N RSBEBDBH, T/AvI E—BFETHERHEINFT, T/\0T - wviavO£Hf. £rv
VAILRFENFET BRESTINIVVITHE. ZOEBDY—R - I—FRITARITRTENET

Cycles YAV IWEBETRLEZBANDEA LREVT,
Time(s) @ BB TRLEASNODZALREVT,
Extra info  EIZGLTRRIND /3 vb DBINER.

Type

Function

[Statistics]1#7

2 BB DERTIZIE, FINARUKZET A ERNIRTEINET, COBRIE. I—FORBELICKEEMTZ5E
BNHYET, TTARIHHNNVRSDY—R -O—RER NI —TF RN YU EZ TUOVET,

[2 179. [SWV Exception Trace Log]E 1— - [Statistics]47

¢ [mN
= SWV Exception Trace Log #OXLE
Data Statistics

Exception Handler % of Number of % of excepti.. % of debug time Total runtime  Avg runtime  Fastest  Slowest  First First (s) Latest Latest (s)

SYSTICK (EXC 15) SysTick_Handler() ~ 100.0000% 2172 100.0000% 0.0690% 40309 57 57 58 71567 851.988095 us 58372327 694.908655 ms

Total for all 2172 0.0690% 40309 18

Qverflow packets: 0

[SWV Exception Trace Log]E 21— - [Statistics]127 M 3B ¥ 5158 %E. = 8 [TRLET .

iz 8. SWV st kL—R 0% - [Statistics]1# T D FI D FEH
Exception A—H—HRES BHINDZEITT, HISF-FERAADBELRTENET,

CDERAHDEAHNIESD R TNVTE—FEILTREEBHEINETS, T/AvT yiar D& HM. Fv

Handler v alZBEINET .
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NURSEZ TNV TBHE. ZOBEEDY—R-a—KFNIT(RIRTEINET,
% of FTRTOFNEBEDD T, ZOBISNDIEFENEDHZEE (%) .
Number of ZDFISNDIEFED SWV IZE->TRIESh = BltR/ X vbDfask,
T Ofexceplion | 4 < TaISFDRITHMDET, ZOBIS OTRAEH SIS (%),
% of debug ZOTIN\YT -ty ar DRETHERBOP T, ZORNDIEENEHDIEE (%) TRTDHATIL[Empty SWV
time Datal/RZ %Dy I LI R THEINET,

Total runtime | HA Y JLEAITRLIz, COBINDIEFEDHREITHRM,
Avg runtime YAYIBETRLIZ. COBINDIEED T HEITHM,

Fastest YAVIELTRLUI=. COFISNDIEEDZEEITH A,

Slowest YAV IIBERTRLUI=. COFINDEEDFZERITHH,

First COBINDIEEDOFIBA N MERMICRIELEEL (B VLB

First(s) COBIN DIEEDEIRA N MR RIS LR (FPEAD .

Latest BN DIEEDOFRIBA N MERRICRIEL L (VLB

Latest(s) COBINDIEEDFIBANUMERRICRIELFZ (LD .
4.3.3 SWV 7—4&-kL—R&

[SWV Data Trace]E2—TI&. &K 4 DDELGEVURIVEEAT)BEEN —RXTEET  HIZE FA—/NLE
HEZANZE>TSRETEET L. EdH . FHEL /| ERAABHEOT—HDORL—RDHEETT,

[Serial Wire Viewer settings]E 21— Data Trace ZHICLET . K 180 Tl&. FAYSLAD 2 2D O—/\LE
# posl & pos2 & Write 7UERBFICFL—ALTULVET,

[ 180. SWV T—4-FL—RADERTE

ESeriaI Wire Viewer settings for NUCLEO-F401RE Debug (ST-LINK) X
Clock Settings Trace Events PC Sampling
Core Clock: 84 MHz [ CPI: Cycles per instruction [_] EXC: Exception overhead Enable Resolution: 16384 ~ Cycles/sample
Clock Prescaler: 42 [ SLEEP: Sleep cycles []LSU: Load store unit cycles -
- . . tamps
. [_1FOLD: Folded instructions [_] EXETRC: Trace Exceptions fmes
SWO Clock: 20000 | kHz [IEnable Prescaler: 1 7
Data Trace
Comparator 0 Comparator 1 Comparator 2 Comparator 3
Enable [] Enable [ IEnable [ IEnable
Var/Addr: pos1 Var/Addr: pos2 Var/Addr: 0x0 Var/Addr: 0x0
Access: Write v Access: Read v Access: Read/Write Access: Read/Write
Size: Word Size: Word Size: Word Size: Word
Generate: Data Value + PC Generate: Data Value + PC v Generate: Data Value Generate: Data Value
ITM Stimulus Ports
Enable port: 31 ]I 24 23 0CICICICICICEI e 1sEIECIEICEE s 7ECICEIEEE o
Privileged only ports: [_]Port 31..24 [ Port 23..16 []Port 15.8 []Port 7.0
Cancel

SWV rL—RZEZEMICLTTAT S LET/NYHTEITLTLSEIZ, posl T—2% =L Comparator 0 & Watch )R
FCREIRT HE. [SWV Data Trace]lE 2 —IZ, RO LS BHARTENET,
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181. SWV 7—4%-FL—2
10| O X
. SWV Data Trace K@X |Gl ~
Watch
Comp Name Value
0 pos1 10
1 pos2 0
History (pos1)
Access Value PC Cycles Time
WRITE 8 0x8000578 642414276 7.647789 s
WRITE 1 0x8000578 645655051 7.686370 s
WRITE 2 0x8000578 649164268 7.728146 s
WRITE 3 0x8000578 652673485 7.769922 s
WRITE 4 0x8000578 656182631 7.811698 s
WRITE 5 0x8000578 659691850 7.853474 s
WRITE 6 0x8000578 663004479 7.892910 s
WRITE 7 0x8000578 666513696 7.934687 s
WRITE 9 0x8000578 673532061 8.018239 s
WRITE 10 0x8000578 677041280 8.060015 s

[SWV Data TracelE 2—®DF (BT B1E#HZE. & 9 [(TRLET .

3 9. SWV T—4&-FL—2 - Sl DEHHH

34 B
Access TORADERE(GRHLERFERAH)
Value FHLEREERAAT—FDIE,
PC FHLELEEAAT I EANFKELT PC DB,
Cycles HAVIEBETRLEz vk DB LREVT,
Time(s) PEATRLZ Yk DR LREVT,
434 SWV F—4-bL—R-BALFLV 5T

[SWV Data Trace Timeline Graph]E2—IZ(&. EHDEL FOBBEEN T ST TRRIINET, [SWV Data
TracelE 2 —DEHFIEARVBEICHLERINET . AV TYTELUAIUN DT 55—/ LEH posl
L pos2 ERING BDRAALTAV - TITEFERTEL ROKISHRRINESNET,
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182. SWV F—%-bL—R - BA LSA2- 5T

o] o X
L= SWV Data Trace Timeline Graph BOWAAKXEX ™ O
— posl — pos2
10410 JJ ' ' J
8 18 -J [
o 6|l |

4 14 A

[SWV Data Trace Timeline GraphlE 2 —IZI&, RO L5 HEEAHYET

o AATDY—ILIN—-REVEG)VITBE, T5T% JPEG ERI7FAILELTRETEEY,

o TIAILNREDZE. FITICIEBHABMBEATRRINETN., BEtOY—IL\—REIVEH)VITHILETY
AYIBEIZEBTEET,

s YEHDY—IN—REILED)ITBE TITDT—RHEENELIERESLLSIZY @M HARINETS,

o +BLY - DY—IIN—REIVEG)IIFTBETTTIDA—LAY | R—LTIDEERETT

o THAYTDOETHRIE A—LEELFHIRINET, T/\VIE—HELET L. SFMOX—LAAREICEYET,

435 SWV ITM F—4-3a>Y— /L& printf DYFE ALk

[SWV ITM Data Console]E a—IZl&, #—4 ' yb- 7TV =230 b DA HEEDHETF AN EAShET . EF
[&.printf () HAZF ITM FrRIL 0 [TUFALIRLTHERLET, 1D ITM FyRLIZE, BEDIY—)L-Ea—
FREEMTHIENTEETS,

[SWV ITM Data Console]E 2 —#{EA T AIZ(&., £ [Serial Wire Viewer settings]1Z 4704 (2% 5 32 HD ITM
R—kD 1 DUEEEMELET,
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183. SWV %%

mSeriaI Wire Viewer settings for NUCLEO-F401RE Debug (ST-LINK) X

Clock Settings Trace Events PC Sampling

Core Clock: 84 MHz [_]CPI: Cycles per instruction [_] EXC: Exception overhead []Enable Resolution: 16384 Cycles/sample
Clock Prescaler: 42 [C1SLEEP: Sleep cycles ] LSU: Load store unit cycles Tiroet
SWO Clock: 2000.0 kHz []FOLD: Folded instructions [_] EXETRC: Trace Exceptions Imestamps

[V Enable Prescaler: 1 v

Data Trace

Comparator 0

[JEnable
Var/Addr: pos1

Access: Write
Size: Word

Comparator 1
[JEnable
Var/Addr: pos2
Access: Write
Size: Word

Comparator 2
[JEnable
Var/Addr: 0x0

Access: Read/Write

Size: Word

Comparator 3
[Enable
Var/Addr: 0x0
Access: Read/Write
Size: Word

Generate: Data Value + PC Generate: Data Value + PC Generate: Data Value Generate: Data Value

ITM Stimulus Ports
Enable port: 3124 23 0O J1e s ds 7 IO o

Privileged only ports: [ ] Port 31.24 [ ] Port 23.16 [_]Port 15.8 [ ]Port 7.0

Cancel

ITM R—bMSD /847 vk (&, [SWV ITM Data Console]E a—IZRRShET, 7FU7—3> T CMSIS BE#H D

ITM SendChar () ZEATNIL, port 0 ICXFEEIETE . printf () EEEYF ALY T ITM SendChar ()

B#EFERATEET,

UTFIZ. printf # ITMENLTIFALILT BI-ODEREFZEFHRBALET,

1. FF.774) syscalls.c FRELEFT . @EH. syscalls.c F7M I main.c ERLY—R-THILFIZHF
FINTLET,
TAYIIMI syscalls.c FZ7AILBAESNTLVEWNES. Bl STM32CubelDE AV YA 5aE—TE
FT . I7ANEAFTE—DOOAEE FTT/HAARAICED STM32 TAD IV MEFRERLET . COTOY
IOR®D Src FHIVEFIZ, syscalls.c FPAIMMRESNTVNET . COIT7AIIE BRERTOSIIRDY—
R THNWAIZOE—LET,

2. ROEKSIC.syscalls.c T7AIVAD write () BABDI—F%E __ io putchar () FUHLOKDLYIZ
ITM SendChar () ZMUHTHDICESMAES,

int write(int file, char *ptr, int len)

{
int Dataldx;

for (Dataldx = 0; Dataldx < len; Dataldx++)
{
//__io putchar (*ptr++);
ITM SendChar (*ptr++) ;
}
return len;

}

3. ITM SendChar () B#Z&ETL core cnx.h FI7AMILERDIFTET , core cmX.h F7AILIE, TINAR-R1)T
IS TIORR-LANVDAYE T7AINTAUII—RENET (stm32f4xx . h TPAIEE , CDANVE - T74
ILESHIZ syscalls.c Z7AILTAVIIL—RTBIUBENHYET),

#include "stm32f4xx.h"

FINAR-RYTISIL-THERR- LAY DAYE - T74)LIE[Include BrowserlE 2 —ZF A3 2ERDITEHIEN
TEET, [Include Browser]E 2—IZa7 - 77/ ILERFOYTLT, EDTF7A LD core _cmX.h T7AILEATY
IL—RLTWSDONERERLET .

UM2609 - Rev 4 page 162/228



m UM2609

SWV Ea—

4. FI)H5—23v(Z stdio.h DAUIIL—FE printf () AOREUHLEEMNTHZETTAMNET,
printf () NMBEICHEEICFUEINGEOISITEEL TS,

#include <stdio.h>

printf ("Hello World %d\n", posl);

5. TRy -tyiarEREL. [SWV ITM Data Console]E 2—T ITM port 0 ZE%IIZLET,

6. [SWV ITM Data Console]E 2 —%fZE. ZOE1—DFHFRED Start/Stop Trace Y—IL/A\—-REAVEFERALTHL
—RERIBLET,

7. JOYSLERELET . COEa—D[Port 014712, printf av RO OS A AEshET,

184. SWV ITM ¥—%-a>Y—)L

1DE O X

2 SWV ITM Data Console KO X|GehE e+~ O

Port 0

Hello World
Hello World
Hello World
Hello World
Hello World
Hello World
Hello World
Hello World
Hello World
Hello World

= W0~ s W N

8. V—ILN—DFBED +REEH)IFTBIET, [Port x147 (x (£ 1~ 31 D) ZHBERTEET, Thizk
>T[Add Port] # A 7RI BNRFREINET, COFAF7HAS T, [SWV ITM Data Console] E 2—IZ2TELTERTE
9 %1=8I1ZF< ITM Port number Z:&IRLET,

[Z 185. SWV ITM /R—FDEXE

[L5 Add Port

ITM Port number {0}:

‘ OK ‘ Cancel
be D ITM R—hk - FrRILICKFEEETHEBDEEAHICOLTIL, ITM SendChar () BED F HEKIEL TS
éll\o
436 SWV #Et7norq4)r s

[SWV Statistical Profiling] Ea—IZl&. TR S L-HD2 (PC) DY TYLFIZE DV #EHERARTINET .
BRREMIBECSNEETEBNRRINES ., ChiF. a—RORELICRIGET, T2, aE—LTHO 7T
T—2avICBEYRT RS EMNTEE T Ea—I(E. T/AWTEHRRURLIZEEICEFHINET,

UM2609 - Rev 4 page 163/228



‘7 UM2609

SWV Ea—

1. 186 MERY., OIS L- N9 EADH LT INEEETSESIZ SWV ZRELET . PC Sampling &
Timestamps Z&#ZLET,

$§E LT- Core Clock MY A2 JLREFRET SWV A STM32CubelDE (7RSS L -9 AN EEEELES . 1~
BI1—ANF—/A—T70—L7% L &SIZ, PC Sampling ® Cycles/sample [ZI&, KELEZFHRTEL TS,

£ 186. SWV PC 4> T DHEHE

mSeriaI Wire Viewer settings for NUCLEO-F401RE Debug (ST-LINK) X

Clock Settings Trace Events PC Sampling
Core Clock: 84 MHz [ CPI: Cycles per instruction [_] EXC: Exception overhead Enable Resolution: 16384 ~ Cycles/sample
Clock Prescaler: 42 [C1SLEEP: Sleep cycles ] LSU: Load store unit cycles

Ti t
SWO Clock: 2000.0 kHz [CJFOLD: Folded instructions [_] EXETRC: Trace Exceptions Imestamps

[MEnable Prescaler: 1 v

Data Trace

Comparator 0
[Enable
Var/Addr: pos1
Access: Write
Size: Word

Comparator 1
[JEnable
Var/Addr: pos2
Access: Write
Size: Word

Comparator 2
[JEenable
Var/Addr: 0x0

Access: Read/Write

Size: Word

Comparator 3

[JEenable
Var/Addr: 0x0

Access: Read/Write

Size: Word

Generate: Data Value + PC Generate: Data Value + PC Generate: Data Value Generate: Data Value

ITM Stimulus Ports

Enable port: 31O 124 23 J0ICICICICICE e 1sOOCEECEMs 7O o

Privileged only ports: [_] Port 31..24 [ ] Port 23..16 [_]Port 15..8 [ ]Port 7.0

Cancel

2. *=a— WindowShow ViewSWV Statistical Profiling Z:#&3RL T. [SWV Statistical Profiling] E 2 —% &£ 9,
FET—ERRESNTOVEN D, ZOE 1 —NRREINET,

3. B Start/Stop Trace RAEV VI L TEHREER—FIZEELET,

4. TOTSL-TNYTEBRLET, 3—4YYb VAT LATI—KAETEINSE SWV 4L T, STM32CubelDE
RO ERKRICET M EROINEZFIBLET,

5 TNYTEYRRUR(—BELE)LET, Ea—ITESN T —EDNRTINET, T/\v5 - viar N RGS
FE IESNDHEHERLIBERFET .
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SWV FL—R -1\ 77 - A XDEE

187. SWV #istFnoarq1Ury

1DE O X
F9 SWV Statistical Profiling KX~ O
Function % in use Samples Start addr... Size
main() 59.06% 48575 0x80005bd 0x100
readSpeed() 24.82% 20413 0x80004d5 0x46
readTemp() 16.04% 13191 0x800051b Ox2e
HAL_IncTick() 0.07% 56 0x8000b1d 0x34
SysTick_Handler() 0.01% 8 0x80009e5 0Oxc
writeSpeed() 0.00% 1 0x8000549 0Ox46
Overflow packets: 0 PC Samples: 82244
x [SWV Statistical Profiling]lE2— DB DITEF TV ITHE. TOEBEETT7A VNI T+ATHANE

-g-o
[SWV Statistical Profiling]E 2 —® 5| [Bi 3 31F#%. & 10 ITRLET,

= 10. SWV #5t70774Y) 5 - BIDEEH

SWV /3y HDTRLRIEIRE, TOYTTLD el T7ANDIURIVERE LIRS 5T, SHESN T SHE
BOBHERTLEY

% in use B AMEALIEROEEDEERE (%),
Samples B#MSRELZYUTILDOE,
Start address  BEAIDRAIBTFL X,

Function

Size BEHEOYAX,
4.4 SWV bL—R -\ T7-HALXADEE

ZIEESND SWV Tk (X, DUTZIL-TDAX - Ea—T FL—R- N\ IFPITRESNE T, 2OV I7DTIHILEDE
KH 4 XL 2000 000 /87 vk TG, FYUELD Ny ZRL—RFTBIZIE, COREEZRECTIHLELHYET,

A= a— WindowsPreferences Z:#iRLEY , [Preferences]¥ 47045 M STM32CubeSerial Wire Viewer Z#:&RLE
T WEZIGL T Trace buffer size DR EEZLEELET,
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SWV 0 — 75 RE

188. SWV DFL 7LV R

[l Preferences O X

type filter text Serial Wire Viewer Sy
> General
C/C++
Help
Install/Update
Remote Development
Remote Systems
Run/Debug
v STM32Cube
Build
Device Configuration Tool
File Association
Firmware Updater
Serial Wire Viewer

Serial Wire Viewer
Trace buffer size: 2000000

v VvV VvV VvV Vv VvV

Target Status
> Team
Terminal
Restore Defaults Apply
@ el | Apply and Close Cancel

NYIT7IFE—TFITHEIMENE T, IV L TONTWDE—TERFT BIZIE, £F A=2—D WindowsPreferences %:&
RLFET . [Preferences]& 1 704 D General ##IRLET , Show heap status #HHIZT 5L BENE—TELU
E|) L TENTULSAE A STM32CubelDE DA TRRIZRTREINET , STM32CubelDE M EIY L THIEMNTES A
EYEICIFERIBYFET, COLRERELT, T/A0Y 2y av hITRGET HEREFEOIT ENTEET,

AEYDEREEETBICIE. ROFIEEETLET,

1.  STM32CubelDE DA Ab—)L-TALIRJIZTHBEILET . IDE NREFESNTWSIAH LT EREET,

2. stm32cubeide.ini F7AIEHRELT -Xmx1024m /INSGA—RENLELH A X (MB B4 ICEELET,
3. J7AILEREELT STM32CubelDE 2B EEILET,

4.5 SWV O — A& HI73 R =8
SWV FL—RDIILE L. RO &SHBBETEFTHEHEENHYET,
s BAFEAFOT/NVTHRET SWV BNEEINTLVEL,
o SWV FL—RABBHASNTLEL, WTFhHD SWV Ea—DY—ILAN—IZH S FREOD Start/Stop Trace RELES
JwPL T, SWV #EF#EL. SWV REZZ—F V- R—FICREETEIHELSHYET, TD%R. TRISLEEEL
TSWV F—42%ZELET, SWV Ea—DHIZ[E, TO®HTAOTSLEBEFILLT, ZELZ SWV FHRERE
LT 2RELNHIEDEHYET,

+ SWO M BEILT—42E2ZELTND, FL—RXTEIELTWNBT—42EZHOL TS,
« JTAG 70—7 ., GDB ¥ —/\, 3—4 k- IR—F, ZD D ER A SWV [TRFELTULVELY,
+ A—4yk® Core Clock AIELLERE SN TULVLY, #HI7: Core Clock Z:&IRI 52 &(%. FEEICEETT,

A—4"y k@ Core Clock FEEBMNTEADIZEE. KDLSHFIETHEIENTEDGEANBYET . FT. 7RIS
L —=TRIZTL—IRA b EHRTEL, FTITELI=EZEIZ[Expressions]E 1 —ZREFE T,

Add new expression #%7')y27L T, SystemCoreClock &EAFNILT Enter ¥—%#LFET, CMSIS FRIEIZKY. Z
DT BA—/NVERICIE. VI IT7IZ&>Ti#EL% Core Clock IBEMNFREINTLSIET T,

CMSIS MBS ATZIZEEND SystemCoreClockUpdate () EWLVIBRRTDEAEE main () ITHEHBHIET,
SystemCoreClock BHERELET . [Variable]E 1 —IZ&kY, COEHEEBHLET,
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3

bES EITHICY IO T7H CPU YOV REFZEMICELIE DL SWV BMELTIEELHYET, VOVIRKEHL
EITHICEARES-BEIZHEEZNLTT,
FTRTDT—IEHERICRIETELLIIC. ROFIBEEITLET
1. SWV DERFEZREET, PC Sampling & Timestamps Z&<. TR THDL—RZEEMIZLET , Resolution Z1]
BB KDEICHRELED,
2. {R7TFLT.[SWV Trace LoglE 1 —%RZ=%d,
3. hL—XRZERBLET,
4. ZELI= /X ub OFTRTHA[SWV Trace LoglE 1 —ICRREINDIIELZHERELET,
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Rk REL R 2 (SFR)

5 FERBEREL © R 2 (SFR)

5.1 SFR D#E

IR HEEEL O X2 (SFR) (X, [SFRSIE A—[C ko> THRR. PO/ LA RETEET, COE2—IZIF. BEDTOP Ik
DEBNRTFTINET, D TAC I EEIRT AL Ea—DORBRIFEELET AZa—m5, COE1—%BKIC

[&. A=a2—-a<7 K WindowShow ViewSFRs Z:&IRT2h . Y499 - 7Ot R-T4—I)LRT SFR #&REL T, XK
N3EENSE 1 —%FBIRLET,

189. 9499 -7+ R - 74— ILFEFEALTISFRsIE 1 —%BE<

SFR| v
Views &5 SFRs (Debug)
Commands @ Show In (SFRs)
@ Show View (SFRs) - Shows a particular view
Help < Search 'SFR' in Help
5.2 [SFRs]IEa—®D{#ERAE

[SFRs]Ea—IZ[E. FASz I THERAEN TNV STM32 TNARADARYTIS)L, LY RE Evk- 74— )LRIZET 3
ERAEFENTT, TAVIIMNETNRNVTTEEA . LU RZPE Y- T4—LRIZIXE—S YDA H I - EHER
FENET, COE21—IZ[E 2 DDETE/—F, Cortex®M /—K& STM32 /—KhaHYET , Cortex®M /—KIZ[E.
Cortex®-M a7 24 5 — iR 7AIESR . STM32 /—RIZIX, STM32 TNAREHDORYIzJLAKTENET,
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[SFRsIE2—DERAA*

190. [SFRs]Ea—
10¢ | ] X

9 SFRs 12 RD | % %0 % | 2 of 3 = O
| type filter text |

Register Address Value &
w € Cortex_M4
s B Control
5 B FPE
» &4 D
5 B MPU
b B NVIC
y o SysTick
w € STM3IZFA01
5 B8 ADC_Commaon
> B ADCT
» B CRC
y &% DBG
A EXTI
o A FLASH
w B4 WDG
> tim KR Oned 003000
> it PR Oned0003004 el
~ ifif RLR 40003008 [
1 RL [:12] [
> i SR (DnedD00300c e
5 B4 OTG_FS_DEVICE
B4 OTG_FS_GLOBAL
» B4 OTG_FS_HOST
s &4 OTG FS PWRCLK

Register: RLR
Address: (40003008
Value: Oxfff

Size: 32

Reset value: (e fF

Reset mask: (xFFFFFFFF
Access permission: RW

Read action:

Description:
Reload register

[SFRs]Ea—® EEBICIE, RYTTTIL LYRA Evh-T4—ILREE  RIREND/—FERYALT-DDERERT+—
IWEDRBYES BRI~ IFISTIFRAEANTIDICEHDE T ENEEFT/—FOAHRTARYAENTNESE

[

[SFRSIEa—T&RCIE, BIRLI-ITICAAT A MIBRORRINET . LORIVE YL To—ILRDIFE | Access
permission %> Read action & DIER T,

Access permission [ZI&, RD LSHFMIBFRAEENET
- ROGGRHELER)

- WO(ERAER)

c RW(EEHL / &)

c W1(1 BERAH)

 RWA(GEHL /1 EEAH)

[Read action] [Z[&, LY RBFELIFE Y- Ta—ILFEDFHLEFICHRHLEMENFET SEEICDH . ROFEHART
SNFEY,

e clear

* set

* modify

* modifyExternal
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CMSIS-SVD BEDER

Y—JLIA—-REVIL, [SFRsIEa—DHLRBIZHYET,

[ 191. [SFRs]E a—DY—)L/A—-RE>

RD‘“m“m Hz‘%‘_ﬂ'v” =

W—JLIN—®D RD RZU & BIRLIZL D R0 HIFRHUICERLET  CO#EEIL. LORIFIIL R 2AD—E
Ewbk-74—JLFIZ SVD 774JL T ReadAction BHEMNRESINTNTE, LORIEZRAHLET,

RD RAVE VIV ILTLORBERART E Ea—ITRRTEINTVAMMDL DR 23T RTEEAHLEN, TTO
LOREADEFHOKRESRBRENFET,

LORGEGZAETICIE. TOT S LEFELETILENHYET,

EHO+—Tyh-REV (X16, X10. X2) (£ LORIRROEREEET HEEITHEALET,

Configure SVD settings RZ (&, BED TR YD [CMSIS-SVD Settings] T O/ AT - /SR LEREET,

Pin R4y (TBEIYIYZ L LIA T av) #E AT 5E. [Project ExplorerlE a—AMhd 7O oMY >TH.
BERTINTNS SVD I7M LI T B T+—hRZEHEFLET,

5.3 CMSIS-SVD &XEDLEHE
TSRO ISFRSIEA—IZIE, ZDTASTIMIHT HRD 2 DD CMSIS-SVD (LR T L-Ea—D ) T7 (1L
ERTTEEY,

+ STM32CubelDE MFIA4ILETRIRT B 774K, TOD I TGEIRSN TS T /AL RD SVD 774/ TT,
s B3—AF BEOI—F N—FIrTERERELTEOITERLINAREL SVD T7(ILTT,
REELEESBIZIE., [SFRsIE 12— Configure SVD settings *Y—JL/\—-R22%{E AL TICMSIS-SVD Settings]

o —
TONTAEREFET,
'Y . o=
[2 192. [SFRs]E 21— - [CMSIS-SVD Settings] 7 0/35«
[T Properties for NUCLEO-F401RE [m] X
\ | CMSIS-SVD Settings VBT
7 Resource CMSIS SVD (System View Description) Data Files
> C/C++ Build
> C/C++ General Device file  platform:/plugin/com.st.stm32cube.ide.mcu.productdb.debug/resources/cmsis/STMicroelectronics_CMSIS_SVD/STM32F401.svd Browse...
CMSIS-SVD Settings X
. Custom file Browse...
Project References
Run/Debug Settings
Restore Defaults Apply
@ Apply and Close Cancel

TRTOH SVD I74/LI&, CMSIS-SVD 41T R EN TLAHEXITERL TV EIREAHYET, SOt Arm®
DT THAREYAFETEET, COEH#EFB LTS, [SFRs]IEa—IZL Y RAEHA— )R TEINL LV ATEE
ENEFEYET,

Device file 74—JLR%& S AT L -E21—DERBA(SVD) 77 IILDIEEICFERLET . COT7AIL T, TNNARADT AT
FRBRTEIDLENHYET  MDE1—H, COTA—ILRTIEELTz SVD 77D LIERENME TS A REENH ST
. ZITIE STM32 TINAREFELIZEHR LIz SVD T7AIIZDH D IT—ILREFERTAHIEEAHBELET . EHS
Ntz SVD 77L&, ST YAV AILHYMAZHIRKYAFTEFE T (ST YAV AILHYMAZHORD I T H A+
(www.st.com) DT /A1 RERBAD 43> T HW Model. CAD Libraries. SVD D FIESBLTEEW),

Custom file 74— ILRZEERT EE. AREL-N—F Iz T7ICBEET 2 BRIEEEL O RIEEETESLND T, RELD AR
DIRERTAERILENE T, ZOTs—ILRIZIZ. Device file DIABD—EEIRZHLT- SFR DIBKRICAYIT7A
IWEERLTHEETHEVNSFENALEHYET FIZIEL BEICERTILOSRIDHEESTI7AINEBENEZLNE
9, Custom file Z1§EJ &, [SFRsIEa—[ZHFHLWR L/ —FANMER S E T, ZZIZ(E. Custom file [ZBEET S
LY READERNRRINET,

ELELNT(—IVREA—HIZEDEENAEETT , MIr—ILRERBFICHERATEET,
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CMSIS-SVD BEDER

pe3 o LURBEEYM T4—ILRIZIE, FNLICHTEEAAT I ERIERNHDEE . [ValuelFIICHLLMEFZE AL
ZEMTEET,
+ ST-LINK GDB H—N\ #FHALTLNIE, 32— YO EERIZ[SFRSIE 1 —%FHATEET . L. TDHEE
TNV R TET Live expression DA T avEHHLTEDBENHYET,
+ OpenOCD FEfzl& SEGGER J-Link ##RALTW5EHE (X, #—5 YD EEHIZ[SFRsIEa—%F AT 52 EMN

TEFEEA,
+ [SFRs]Ea—I[&, C/C++ REN—ARITATTLHEATI A, COHE . LOVRIDBHIETFLADAHMNRRE
nEJ.
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RTOS 2 T/3v5

6 RTOS B2#7/\vY

YT WAL L FR—F 425 -V AT L (RTOS) Tld. AL YR, BT+, 3ARGE | SESFHRBEDA IOz VN EK
HIZEMENET, STM32CubelDE [&. Microsoft #® Azure® RTOS ThreadX & & U FreeRTOS™ A—HIJL-A TS
TOMERYRS =D —EDNDERE 2 —%BATLET,

NLDE21—F. ATYTHETI—RFREBRHITHEEO. T/AvT -yl avIcBWLWTTaI S LN I L—IRA Uk
IZRZELT-EZIC RTOS ATz /DR EEZREILLET,

E FreeRTOS £, XkEHLUVZF DD E < I1Z3H 5 Amazon ttDEIETT,
ZTOMDOEEL. TR TIhDOFEEICREBLET .

6.1 Azure® RTOS ThreadX
ThreadX IZDWTIE, ROE2—AABIATLET,
* ThreadX Thread List
* ThreadX Semaphores
* ThreadX Mutexes
* ThreadX Message Queues
» ThreadX Event Flags
e ThreadX Timers
*  ThreadX Memory Block Pools
*  ThreadX Memory Byte Pools

6.1.1 Ei—nEE
FINYH - IR—ARGFT 4T TlE ThreadX BEE 1 —ZA=Za—hofEET, A=21— 372 F WindowShow
ViewThreadX... Z:&iRT 2H ., 9499 - FTHEX-T4—IJLRT ThreadX £ FEL T, RRSNDEEMNSE 1—%FFIRL

i-d-o
2 193. A=a—AoERFTREL: ThreadX Ea1—
Window Help
Mew Window 0'%'@9' AT = = '|H|ﬂ
Editor > Q | B
Appearance » | time_get.c 5% ) = H =V 7 9B GLE NN e = H
Show View > g2 ThreadX > &8 ThreadX Thread List
Perspective > &F  FreeRTOS > &¥ ThreadX Semaphores
Navigation , B swv * &8 ThreadX Mutexes
B Breakpoints Alt+Shift+0, B &%  ThreadX Message Queues
| Preferences miy  Build Analyzer &2  ThreadX Event Flags
B Console Alt+Shift+C, C .ﬁ ThreadX Timers
: %3 Debug &2  ThreadX Memory Block Pools
_timer_system_clock Gl Debugger Console &%  ThreadX Memory Byte Pools
6.1.2 [ThreadX Thread List]E 21—

[ThreadX Thread ListlE 2—IZ[&, #—4' b - L R T LTHATREL T R TORALYRIZCET 3 HMTIERAR RSN
FF, ALYR-YRMME, F—S Y EDRITN Y ARV RSN S-URIZBBMIZEHINET,

ALYRZTEIZ I DDITEEIYH T, ALYR - NSA—EADEE LIZHIETIHNHYET , BIEIT/\yHBNHRARURE
NI=&IZ. ALYROWT O DINSA—RENE L LGS . BT HTAER THRARTINET,
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Azure® RTOS ThreadX

194. [ThreadX Thread ListlE 2—(F7#4JLk)

O o
a¥ ThosaecD Theead List 22 ==
Marse Prcaity  Seate Rizn Cout Saack Stary Stack End Stack Sz Stack Pte Stack Urage

Bain Thiead 5 SUSPEMDED (MySemaphcee_1) 1 De24001634 (24001233 12 D220016c Disabled
Systern Timer Thread o SUSPENDED L] Cheld000a 18 240001 T 1024 De24000dec Disabled
Thread One L[] SUSPEMDED (WyMute 1) 1 De2d00183¢ (24000 430 512 Du24001 844 Disabled

=+ Thread Two L] RLINNING 1 i34 Tel4001443 FiF Ca200 bl Duatled
-]

HRE L DEHMNG., [Stack UsagelFll&, TI7AILMTEMIESNTOET  RAVIEMEA ML T HIZIE. [ThreadX
Thread List]E 2—® Toggle Stack Checking *Y—JL/A—-7R2> (K 195 DEV I DHTHE>f=REV) ZERALET,

195. [ThreadX Thread List]E 12— ([Stack Usagel# & ZhIZL-15H)

o] X
[ ThreadX Thread List 52 ]

MName Priority  State Run Count Stack Start Stack End Stack Size Stack Ptr Stack Usage

Main Thread 5 SUSPENDED (Event Flag) 2 (24001524 0x240017a3 512 (24001614 512
System Timer Thread 0 SUSPENDED 505 (24000984 0x24000d83 1024 (x24000cdc 1024
Thread One 10 READY 381 (240017ac (x240019ab 512 (24001824 512
=+ Thread Two 2 RUNNING 126 [:240019b4 0x24001bb3 512 0x24001b0c 512

Idle

[ThreadX Thread ListlE 2—®DFIZBHT b5 E. & 11 IZRLET,

% 11. [ThreadX Thread List]E 12— 4l

N/A BOKMNES THRERTPORALYRERLET,
Name ALyRICEIY BTN E I,
Priority AL YF DB EIERL,
State ALYEDBEDIRE,
Run Count ALYRDRTHIVE,
Stack Start ARV IHEBDRBTFL R,
Stack End RAYDEEHEDERT 7L R,
Stack Size REY DY A X (/34 FEAL)
Stack Ptr RV RAVEADTRL R,
ALK A2 DERKIE (/A ML),
Stack Usage ThreadX (&, ALYRDAEREFIZT 74 LR TRLYR - R29 I DT R TDH/A M 0XEF DF—4-

INE—UTEBOHET, FHICOVTIE, FTEROZFESHLTIZE,

b=3 FTRTHRALYRIZDULVT, [Stack Usageld!lI=[Stack Sizel§lERICEMN TR RSNDIGE . FRVERBIZALYR-R
YU h 0xEF DT —5- /= TEROLNENF-CENRRTH AR HYFET . COKRIE, REVY-T—
2= DFIBEEMELT ThreadX h—RILEE IR T HERELET . BE. AT S <tx_user.h> I7MIL
[ZI& TX_DISABLE STACK_FILLING DEBEMNEFNFET, COEBRETFRLROHIDLSICAAVMTHII T, TOPT
IrEBEILRTNIEMEITARRLET  <tx_user.h> I74/JLIC[E TX ENABLE STACK CHECKING E&LEF
NTVBIEEREABNTLZEN . CORBEAMELT DL RAVIBEARE SN EEICRITRRAZYY - Fvy
MATREICARYET , ZD D ERIL, ThreadX D a1—H - HARICEH S TLET,
TX ENABLE STACK CHECKING EZEZIAVEFVRLTz ThreadX Av% - T74)L tx_user.h O :
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/* Determine is stack filling is enabled.By default, ThreadX stack filling is

enabled,
which places an OxEF pattern in each byte of each thread's stack. This is

used by
debuggers with ThreadX-aw:areness and by the ThreadX run-time stack checking

feature. */
/* #define TX DISABLE STACK FILLING */

/* Determine whether or not stack checking is enabled. By default, ThreadX stack

checking is
disabled. When the following is defined, ThreadX thread stack checking is

enabled. If stack
checking is enabled (TX_ENABLE STACK CHECKING is defined), the

TX DISABLE STACK FILLING
define is negated, thereby forcing the stack fill which is necessary for the

stack checking
logic. */

/*#define TX ENABLE STACK CHECKING*/

6.1.3 [ThreadX Semaphores]E 21—
[ThreadX Semaphores]E a—IZ(F, B—7 v L R T LATHAREELGT A TO)Y—R -2 I+(ZBT 2 F#MLIER
PRRINFET Ea—IE 2— T YPDRITHH ARV SN S-VICBEIICEHFINET,

TITATEIC DDTEBNNH T, BT N\FA—ADBETLITHIET HINAHYET  BIRT/AvA NS ARUE
ENFRICVEEDEITFOVT MO DNIA—RENEILLIZBE, FIET DTN EBTERARTINET.

196. [ThreadX Semaphores]t 21—

10| o X

1f® ThreadX Semaphores 3 = 08
Mame Count Suspended

MySemaphore_1 0 Main Thread

MySemaphore_2 5

MySemaphore 3 a

iz 12. [ThreadX Semaphores]E 21— &#l

Name I IAHITEY B TOENI=ARI,

Count WEDEIIT+DH,

Suspended I TADKENRRTREFARUREN TS AL YK,
6.1.4 [ThreadX Mutexes]E 21—

[ThreadX Mutexes]E 2—IZ[X, #—4~ vk - S AT LATHRATRELT A TOI2—TYIRICEAT3EMTERNAR TS
NEY . Ea—lF. 2—IrDEFTNFARUVREND-UPICEBNICEHSNET,

S1—FYIARTEICI DDFTEENYY T, Sa—F VIR INTGA—EDEECLICHIET BN HYET, BIET /Sy AN
HRARUREN:RIZ.EEDIA—TIVIADWNWTNUNDNSA—LENELLI-EE . MIETHTAEBTHRART
SNFET,
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197. [ThreadX Mutexes]E 21—

10€ | | X
o2 ThreadX Mutexes 23 = 0
Mame Owner Owner Count Suspended

My Mute_1 Main Thread 1 Thread One, Thread Two

MyMutex_2 0

MyMutex_3 0

5 13. [ThreadX Mutexes]E 1 —M
Name Sa—TYYRIZEYETON =TT,
Owner RAEI2—TYIRERBLTLDAL YK,
21—TFVIADFEEDOH (FIAEALYRIZE>TEITSNI= get BIEDHD) .
Sa—TVIRADRENRETREY ARVRFEN TS AL YK,

Owner Count

Suspended

6.1.5 [ThreadX Message Queues]E 1—
[ThreadX Message Queues]E 1—I[Z(X, 2—4 Yb - SR T LATHRAMBELT R TOAVE—2 - X2 —CB T 5574
BRNRRSNET . Ea—IF =T YEDERITNYRARVRENS-VICHBMIZEFH INET,
Ayt—2 - Fa—TEIT 1 DDFTEENYHT, Ayvt— - Fa1— RSA—BDBELITHIETRINAHBYET , BIET
NIADYARURENZ RIS HFEDAVE—2 - F2—DVNTHADDNSA—LFENELLIZIGE . JIETHTHNER

THARTINETT,
198. [ThreadX Message Queues]E1—
10¢} O e
0 ThreadX Message Queues 532 = O
Marme Address Capacity Used Free Message size Suspended
Message Queue One (24000208 10 0 10 1
Message Queue Two (he2400003c 10 0 10 1

7% 14. [ThreadX Message Queues]E 1 —® &

Name HAyt— - Fa—(CEY B ToN =TT,

Address AytE—2-Fa1—DTRLZR,

Capacity F1—RIZRFTEEHIVNIFDORKIE,

Used BAEX1—ATEASA TSIV OE.

Free BRAEF21—RHNTENTLSIUR D,

Message size AyE—CDEIUN) DA X (32bit T—FEAL),

Suspended Ayt—2 - Fa—DRENFRETHREYARVREN TS ALY,
6.1.6 [ThreadX Event Flags]E 21—

[ThreadX Event Flags]E 1 —IZI&, #—45 vk - VR T ATHEATREL I R TDARU- TS5 -F I —TF BT 55
HEBPRRINET . Ea—IF. F— 7T YEDETHYRARUVREINE-VICEBIZCEFHFINET,
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ARV TS T IN—TZEIZ 1 DDTEEIN BT, NFA—EDEELICHE T DA HYET . BIET/\vA A
ARVRENFRISEEDARUNTST - TIL—TOVTNADNFA—ENEILLI-HE . RICTITHAERT
BIARTINES,

199. [ThreadX Event Flags]E 21—

D€ O X

0f# ThreadX Event Flags &2 = H
Mame Flags Suspended

Event Flagl 0 Main Thread

Event Flagd 0

5z 15. [ThreadX Event Flags]E 1—®D

Name AR TS T IL—TIZEY L TEN =B,
Flags ARV TS - TIL—TOHEEDIE.
Suspended ARV TS5 - T IW—THRERTERAEYARURSN TS AL YK,

6.1.7 [ThreadX Timers]E 21—
[ThreadX Timers]E 2 —IZl&, #—4'Yb- S R T LATHATRELETRTOYIL I T -2/ 7ICET B EMAFERAR
RENFT, FATDE1—IF F—FIFDEFTHHARURENSE-RICBEMIZEHINET,
BAR - INSGA—BDIBEEILIZHET BINLHY  ZATEIZ 1 DDFEEYHETET . GIRIT/AVANRSFIRUKREH
RIZVEEDZIRDOVT D NSGA—RELNELLIIGE . G THTHER THRIARTIINET,

200. [ThreadX Timers]E 21—

10€] O ¥
of® ThreadX Timers 53 = O
Mame Remaining Re-init Function

i MyTimer_1 B 100 (B0005d1 <My TimerFunctionl=
MyTimer_2 72 200 CB0005f3 «MyTimerFunction2=
MyTimer_3 276 500 CxB000615 <MyTimerFunction3>

% 16. [ThreadX Timers]E 12— 4

Name ALIZEY L TOENT=ART,
Remaining BAIMFET T HDETOEY T8,
Re-ini BT ERDIAREBNPIL T HLEEDE (T VB, 722ayb-24ITDLTIE, fE 0 KT
e-init
SnFEY,
Function BARDE T BEIZFVHEINSEHDTRLRELFI,

UM2609 - Rev 4 page 176/228



‘— UM2609
,l Azure® RTOS ThreadX

6.1.8 [ThreadX Memory Block Pools]E 21—
[ThreadX Memory Block Pools]E 21 —IZI&, #—4 vk - S R T LTHARERELR TR TOAEY - TAYY-T—ILIZET
HHMEEBRARTINET . Ea—F A~ YFDEFTHYRARUREN G-I BBMICEHFINET,
AEY-TAYY-T—=ILZEIT 1 DDITEEIYE T NSA—FDOBEILITHIET HINAHYET , BRI T/ A HH R
RURSNERICSVEEDAE) - T7OvY - T—ILOWT AL DNRSA—LENELLIZIHE . }iET 2T ER THREA

RIRSNFET,
201. [ThreadX Memory Block Pools]E 1—
10| O X
1f® ThreadX Memory Block Pools 53 = 0
Mame Address Used Free Total Block size  Pool size Suspended
WyBlockPool_1 05240005ec <P... 0 3 3 28 100
MyBlockPool_2 e240004ac <P... 0 4 4 40 200
MyBlockPool_3 052400034c <P... 0 5 5 52 300

52 17. [ThreadX Memory Block Pools]1E 1 —®D ¢

Name AE)-TAYY-T—ILIZEY B THN= A,

Address AEY-TOVY-T—ILOBBTRLR,

Used REDE L TEATOVIDH,

Free REDEETOVIDH,

Total MARREGATY - T OV -T—IL D&,

Block size £I70vIDY A X (NI REL),

Pool size T—ILOEFHYAX S RBLL),

Suspended AED - TOVY - T—)LORENRR TRE Y ARVFEIN TS RL YR,
6.1.9 [ThreadX Memory Byte Pools]E 21—

[ThreadX Memory Byte Pools]E 2 —IZl&, #—4# vk -V AT LTHATTRELT R TOAEY - NA~-T—)LIZET 55
HEBEBROIRRINET . Ea—IF. F— 7T VrDETHHRARUFENS-WICEEMICEHF INET,

AEY-INAR-T=IIEIT 1 DOTEEYE T, NTA—FOBEILICHIET HINAHYET , BRI T/ AV ALH AR
URENTZRIZSVETEDAEY - NI T=ILOWT IO D/INSA—HENELLIZBE . ®HETHTHAEE THRIART

SNFEY,
202. [ThreadX Memory Byte Pools]E 1—
¢ m|
&2 ThreadX Memory Byte Pocls &2 = m
Mame Address Used Free Size Fragments Suspended
Byte Pool Ow24000f84 " 2140021" 1664 6328 8192 7

5% 18. [ThreadX Memory Byte Pools]1t 2—® &¥#l

Name AEY NS T—=)LIZEY HTHN =R BT,
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Address AEVY- I+ T—LOBIRTEL R,
Used BRADB L TEHN\ALDH,
Free WEDEE/N(1+DE,
Size TS AVEDE,
Fragments £I0VIDYA X UNARELL),
Suspended AE) AL T—ILORENRRTEHEY ARVEESN TS AL YR,
6.2 FreeRTOS™

FreeRTOS™ [2DW\TI&. ROE2—AAEINTLET,
* FreeRTOS Task List

* FreeRTOS Timers

* FreeRTOS Semaphores

* FreeRTOS Queues

6.2.1 =

FreeRTOS™ BS:&E 1—IZ RTOS MIREEICEI S 23 MEHRZE R T T HIZIE. FreeRTOS™ H—RILDLLKDHDT7A
IWEBRETILELNHYET, CORDEIIIVTIE, BEBRRED—EEBNLET, F5M(E. FreeRTOS UT7L >
R-X-aTINETELLESLY,

6.2.1.1 FL—XIEERDEFZNE

freeRTOSConfig.h MESE configUSE TRACE FACILITY ZHAMIZ(1 IZHRE)TILELNHYET . Zhic
FO T BMDBEEAN—ELVEBAE LFIZEFT . [FreeRTOS Task ListlEa—IZHIFTHA LRIV R-REY
9-Fzv7%. [FreeRTOS Semaphores]E 1 —IZH1 5T+ DIEED—ER TN ATREICHEYE T,

Bl :

freeRTOSConfig.h
#define configUSE TRACE FACILITY 1

6.2.1.2 L RY~DEM
[FreeRTOS Queues] & KU [FreeRTOS Semaphores] DME 1 —IZA TPV hERRTESLSIZTBIZIE, 7T
r—232-YITRYIT T vQueueAddToRegistry () FAREFECETHENHYET, COBEEIL. FreeRTOS™ F
21— LPRMIZFAT Oz HbEEBML, BIEELT 2 DDNSA—FERYET, —DIEF2—DNUFIL E5—DIF
FreeRTOS™ BHEE 1 —IZRK RSN DF1—DHEATY,

151

vQueueAddToRegistry (mailId, "osMailQueue");
vQueueAddToRegistry (osQueueHandle, "osQueue");
vQueueAddToRegistry (osSemaphoreHandle, "osSemaphore") ;
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6.2.1.3 RTOS ZOoz71Y> V15K
B RTOS SU44 L #EHERERG T BICE. 7TV —230 T U844 HHBEROIA LR—REERET D
DENHYET . A LA—R-90v7(F, RTOS DTAvVERADLEIZHERY S0 7BRED 10 FLUELSE
ST BHELEHRBLET, FreeRTOS™ O SV 4L HHAFERONEEZEHICTIICE. 77 ML
freeRTOSConfig.h [Z. A TEEHIDELHYET,
1. configGENERATE RUN TIME STATS 1 DEH
2. TAIFAVVIICERT MY ERTET HEBETFUET =D
portCONFIGURE TIMER FOR RUN TIME STATS() DEZE
3. TRIFAILT - BARDLBREDEERAHITERETF VLT 120D
portGET RUN TIME COUNTER VALUE () DEH

i :

freeRTOSConfig.h

#define configGENERATE RUN_TIME_ STATS 1

#define portCONFIGURE TIMER FOR RUN TIME STATS() configureRunTime ()
#define portGET RUN TIME COUNTER VALUE () getRunTimeCounter ()

FrF VRATALAT VML BREFRATEDG S L. ROKLIIZBYET,
freeRTOSConfig.h

#define configGENERATE RUN_TIME STATS 1
#define portCONFIGURE TIMER FOR RUN TIME STATS() (RunTime=0UL)
#define portGET_RUN_TIME COUNTER VALUE () RunTime

NS 3 DNDEHEFTHREL-#%E[FreeRTOS Task List]E 2—® [Run TimelFlIZ N/A ERFRSNZEEIX,. TAST
IEDRRBEIELRIL -00 TELRFESNTOWEWIELAHBEDRRTHIABEEEAHYET . RAIL, tasks.c D
ulTutoralRunTime DEEE N TR OMBAHEENKTT,

1 :
#if ( configGENERATE RUN TIME STATS == 1 )

PRIVILEGED DATA static uint32 t ulTaskSwitchedInTime = OUL;

/*< Holds the value of a timer/counter the last time a task was switched in.
&

PRIVILEGED DATA static uint32 t ulTotalRunTime = 0UL;
/*< Holds the total amount of execution time as defined by the run time
counter clock. */
#endif

ARIRE
« ZE#H% volatile ELTEELET
PRIVILEGED DATA volatile static uint32 t ulTotalRunTime = OUL;

/*< Holds the total amount of execution time as defined by the run time counter
clock. */

o Ff=lE.BIC tasks.c FITHREIELANILEEBELET . ROFIEEEITLTLESLY,
1. [Project Explorer]lEa—T, ZDI77/ILEEY)vSL. [Properties]ZERLET
2.  PropertiesC/C++ BuildSettingsTool SettingsOptimization Z:#3iRLET .
3. Optimization Level # None (-00) [ZERELFET .

6.2.2 Ei—0DRE
FINYH - IS— AR T4 T Tl FreeRTOS™ B EE 1—F A= 1 —MSBEET, A=2— 27K WindowShow
ViewFreeRTOS... Z:&IR$ DM, 9499 -TOtA-T4—JLKT FreeRTOS 28 ZLT. ERShHEENSE1—%
BIRLEY,
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[ 203. A=a—h SRR T84 FreeRTOS™ BH#E 1 —

Window Help
New Window ST L IGO0 |2 D
Edtor [€) cmsis_os.c ) FreeRTOSCont... [& mainc 22 3 = 8 «
Appearance » ~
Show View > &2 FreeRTOS > &2 FreeRTOS Queues
Perspective > B oswy > @@ FreeRTOS Task List
Navigation 3 ®g Breakpoints Alt+Shift+Q, B &2 FreeRTOS Semaphores
wip  Build Analyzer &2 FreeRTOS Timers
sl Console Alte Shift+Q, €
6.2.3 [FreeRTOS Task List]E 21—

[FreeRTOS Task ListlE 2—[Z[X. #—4 Yk RT LATHARREL T A TO AR VIZET 2 EHMAERNRTINE
T AR YAME, B—FIRDEITHAY AR VR SNS-UICEEFNICEHRFINET,

BAGTEIZ 1 DDTEEIY YT, R INSA—EDBET LI TRINNHYET , IR T /NVARFARUREHh
RIS Z3RODNWT O DINTA—RENE LGS, K 204 OHITRLEZESIC, MiET2THAER THRIARRS

n#E9,
[#] 204. [FreeRTOS Task List]E 2—(F 7+ /LK)
s o x
o FresfTO% Tk Lint 51 E =0
Hams Pricety {Bein/_  Sadt of Slack Top of Suck Skata EBennt Diject fers Frow Sack Pl Warren (%)
= i &t SuE050ch DuIS0CASE < uchinag 1K Ran, {abied W
LECThusad 3 2000050 Da20000308 < uckeap= Tl SAFSFEMDED [ o
Trvwt Sl i e Fue e D20000500 < Heagre 2420 BLOEED T Dabded %

HEE EDEAMNS, R2YVEEHT ([Min Free Stack]F) (&, TIAINTENLSNTOES  REVIBNEEIZTS
21X (& 206 88) . & 205 [Z5RLT=[FreeRTOS Task List]E 12— [Toggle Stack Checking]V—JL/\—-RA & {E

AL%Y,
205. FreeRTOS™ D RAYT-FryIDYIYikZ
| X
== B8
ne (%) | Toggle Stack Checking h
T
206. [FreeRTOS Task List]E 12— ([Min Free Stack]lZ&%IcL1-15&)
- —

-
R FreefTOS Taic L 22

L Predty [Biie’.  San of Mk Tep ol Mack Sete Eveal Ditgect M R Sk Fuiri Tom (%)

= DL o GNOICH  CONNSED wucksspe 13162 RUNKING 2% s
LEDThueead k' C0000950 00 wucHeaps E36 DELAYVED LFe i
T S n OaI0000E30 CadAN0098) = Heap= 2420 BLOCKED Tenel w R %

206 M [FreeRTOS Task List]E 2—Tl&. Min Free Stack D FIIZENRTENTVET, TOC TN ROESE
FERELTEILRT HE, ZOFDIFEHRA [Stack Usagel IZEIYIRHYET,
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#define configRECORD STACK HIGH ADDRESS 1
ZOHE. A2V DERKRICET 2LEWA. K 207 ISFRT LIS, FRFEH | SRBE (FERABIE %) EWLV5T4—7
YR TRRSNFT,

207. [FreeRTOS Task List]E 12— (ConfigRECORD_STACK_HIGH_ADDRESS Z&#I-L1-1B4&)

10} m] X
i FreeRTOS Task List —
Name Priority (B... Start of S.. Top of St.. State Event Object Stack Usage Run Time...
= |DLE 0/0 0x20000... 0x20000.. RUNNING 968 / 20528 (4.7%) N/A
THREAD1 24/24 0x20001... 0x20001.. DELAYED 1448 / 512B (28.1%) N/A
THREAD2 24/24 0x20001.. 0x20001.. DELAYED 144B /5128 (28.1%) N/A
Tmr Sve 2/2 0%20000... 0x20000.. BLOCKED TmrQ 1688 / 1028B (16.3%) N/A

[FreeRTOS Task List]lE 2a—® 5| IZE T 21E#H%E. & 19 [TRLET,

5% 19. [FreeRTOS Task List]E 12— il

N/A BOKMNGE S CREERTHDRARIERLET,
Name RARYIZEIY B TENT-BHI,
Priority (Base/Actual) 97(7w&—xﬁﬁfitilﬁ‘@@ﬁiﬁof—_xﬁﬁfiJ:I%\ ’5'3(7_(5%“—']{}%1‘{6%1‘:@5’&&:@?'0 S
BROBEELE. BEEOBRANXLIZKY—BFHIZARVIZEIV S TONBEETT,
Start of Stack AZRYIZEIY S TONI RV IHEEDOTRL R,
Top of Stack AR DRBFINTNEZREVY - RAEDTRLR,
State BRI DBEDIKEE,
Event Object ARIMTAVIINBRA LG ST) Y —ZAD LI,
RBEYIDIINA -9 —B——D |, FRYDMERATES RV IITESN TSR/ MR
Min Free Stack") IRENFETME 0 (Z(BULEET) RYVT-A—N\—J0—DOFEEEZRELTVET,
E COBEEL. Ea—DY—ILNA—TENETIBEAHYES,
Run Time (%) SO S8 L .‘ﬁi'l‘i‘l"l%}l?(l%~ 917#3“:%5\‘6(\;;%\“;?%1’:5#@@%Hﬁ‘l:ﬁﬁﬂ'é’%#ﬁ’&%{ﬁbi
T, IhiE FREDOU AT A-TOI7/4) T IERTEET,

1. 77U —3V% configRECORD STACK HIGH ADDRESS = 1 TEJLRLI=HE. ZDFI4(E “Stack Usage” [ZHIY iU
FT. ZDHE. A9V DERKREOHMAERFH / HEE (FERAEE %) DT+—IYbTRREINET,

6.2.4 [FreeRTOS Timers]E 21—
[FreeRTOS Timers]E a—IZ[X, #—4 Y- L R T LATHARBER T R TOYINIZT -2/ IZET HEEHMTERL
RERSNFT Ea—IF. 5T INDEIT NP RRURENSE=UICHBMIZEHFINET . 24T EIZ 1 DDITEE
YT, AL IN\SA—ADFBEILITHIET DDA HYET . IR T /AN BN HRRUREN 2RI, 24D T b
DINTGA—BELNEILLZIGE . HIGTRITHNER THRFARTINET,

208. [FreeRTOS Timers]Ea1—

9] o X
1B FreeRTOS Timers

MName Active  Period Type Id Callback

myTimerTEST True 200 Auto-Reload 00 OxBO00429 <osTimerCallback >

[FreeRTOS Timers]E 2—® 5 IZBH T 1% . & 20 ITTRLET,
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52 20. [FreeRTOS Timers]E 21— D4

Name ALRIENY B TENT-ERI,
Active TOT4REICET S5
Period RATEEMNSI— L/ NI BEBDEITE T OB (T1y Y EL),
Type 5’47®$§§Eo¢5§f]ﬁﬂ—l~°-’5’47lis BTRICBBNICBETIT(I(RYET, Toiavk-4
ARIE N EEFHETLTETLES,
Id B4 DEHRIF,
Callback AAI DT HFICEITINDI—ILA\YIEBDOTRL R LTI,
E 1. [Name]l 74— LRIZRBIMNRRINGMEE (X, TR/ INBRIFTE TERSA TLDI I EREZEL TZALY,

xTimerCreate () ZHUHTEEDRID/NTA—RIA(IBDXFIHEEDILENHYET,

2. VJINIZT-BAREFERTBHEE. Tmr Svec FRYE TmrQ Fa—HBEEMIZERSNET, ShoDATox
2 h1&. [FreeRTOS Task List]E 2—& [FreeRTOS Queues]E a—[ZR RS FEzT,

6.2.5 [FreeRTOS Semaphores]E 21—
[FreeRTOS Semaphores]E 2 —IZI&, #—4'Yb- VAT ATHARTEELZT R TORPF T/ MBI HEMAE
H|ARTEINET, ABA TS IMIE RO KS3BEDHHYET
« 2a—TYIR
. FtEtvTOx
o NAF)-ETTA
- BlEtvI+
Ea—lE. 3= YrDRETHYRARURESNSEUICBFMICEFHFINET, EYIT+TEI2 1 DDITEE|Y LT, 77
T INTGA—ADFEELITH BT BN HBYET  GIRIT/AvH DY RARURSNRIZ, EXT+DNT DD /ST A—
RENEELIZIEE . ®ET TN ERTHRARTINET,

209. [FreeRTOS Semaphores]Ea1—

0] O X
i FreeFTOS Semaphores 12 = 8
Name Address Type Size Free # Blocked tasks
osSemaphore (20000058 BINARY _SEMAPHORE 1 0 0
bES [Typelf&E#RIZ N/A ERRENDBIHE. I7A)L FreeRTOSconfig.h TEE configUSE TRACE FACILITY A%

BHIMESN TSI EERERL TIEE0Y,
[FreeRTOS Semaphores]E 2 —® 5B T B1F$HR%E. & 21 ITTRLET,

3% 21. [FreeRTOS Semaphores]E 2—DEE#H

Name TRTHIZEY B TONI=BHT,

Address FISTIRDTRLZR,

Type AITTHLDFESE,

Size AAEIRYDHRARH.

Free REFEFATTREAZEER0 YD,

#Blocked tasks I HMEEPTREIOVISN TS EIRIDH,
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6.2.6 [FreeRTOS Queues]t 21—
[FreeRTOS Queues]Eax—IZ(f, #—~ Y- VAT LATHAARLET R TOXF 1—(CHTHHMLERNARTINE
T Ea—lE. 4= YrDRETHAYARVREND-VIZHBMICEHFINET, F2—T4I21 DOTEEYHT, §
A— INSA—RADEFALICH ST BN HYET, GIET/NVHBYRRURESNFZEIZ, Fa—DWVThAhD/I5A
—AEMNEILLE=BE . AT HITNERTERARTINET,

210. [FreeRTOS Queues]Ea1—

10| u| *
1% FresRTOS Queues 51 = A
. MHame BAddress Max Length ltem Size Curmrent Length & Waating Tx # Waiting Rx

oslueue O 200000EE 1 2 0 0 1

[FreeRTOS Queues]E1—®D 3|3 Z1EHRE . = 22 ITRLET,

52 22. [FreeRTOS Queues]E 2—® gl

Name Fa1— LR DOFa1—IZEY HETON =4,

Address F1—DTF7FLZX,

Max Length F1—IRBETEDTATLORRE,

Item Size BX1— TATLDOY A XN,

Current Length F1—RNICHERBSINTWSTAT LD,

#Waiting Tx F1—~DOEEFEPITREITAVISNTVEIRIDH,

#Waiting Rx Fa1—HIoDREFRPTREITAVISNTVEIRIDHL,
6.3 RTOS A—ILIBET /N0y

STM32CubelDE @ RTOS A—#LEB#HT/AvJ 1Z. RTOS FAXL & EMAT S Microsoft #® Azure® RTOS
ThreadX & FreeRTOS™ A RL—F 424 - ZTF LIZHIELTLVET , RTOS FAF 1% STM32CubelDE IZf1EL T
Y. ST-LINK GDB H—/\, OpenOCD, SEGGER J-Link GDB H—/\ L& (ICERTEEY,

RTOS h—RILRBHET N\ T EBAMELLTT /v -ty av k5L, [DebuglE2a—ICTRTHDALYEN—E
FRSNET, [DebuglEa—DALYREERT DL FDALYFOBREDIAVTHF A SESERE 2 —ICRRSHN
9, FIZIL, [Variables]. [Registers]. [Editor]E 1—I[Z, 7O TATHERZYY - TL—LDIERMARBEINET,

21 127395 vl a % RLET, [ThreadX Thread List]E 2 —% R % & . Message Queue Receiver Thread
MEFTH (RUNNING JKEE) THEHIZENDOMYET , CDIKEEIL. [Debug] E2—THHERTEE T, [DebuglE2—T
[%.MsgSenderThreadTwo Entry BEAEIRSIN. TT 25 HERSE. ALYREH 500 ms DHAM. R1—TKEE
THELTWSIENMYET,
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211. RTOS A—RILEBE T/ v

I workspace_ums - T_Thread_MsgQueue/Application/User/app_threadx.c - STM32CubelDE - o X
File Edit Source Refactor Navigate Search Project Run Window Help
D-HGBiE~i*vO~vQA~inAp BN R R PISRGGF visilvivesava (MO Q im| A
4 Debug @ Project Explorer B%I# 820 @app threadxc  Bitxthreadsy.. Etxthreads.. Btcquevere. Etxthreads.. @ txe quever.. T 0 erVar.® %Br. . ®Mo.. WRe. &Lliv.. mSF. U
~ [0 T_Thread_MsgQueue [STM32 Cortex-M C/C++ Application] 195 thread_input: Not used ~ wEBelre g
~ @ Tx_Thread_MsgQueue.elf 125 1 None Name Type Value
~ : i . - thy i it ILON
# Thread #2 [Message Queue Sender Thread One] 603979944 (Suspended : Container) o8-void MsgsenderThreadTwo_Entry(ULONG thread_input) @ thread inpu ULONG 0
= _get_ipsr_value() at tx_porth:368 0x8003¢86 199 { - Msg ULONG 1
( thread_system_return_inline() at tx_porth:447 0x8003e86 200 ULONG Msg = TOGGLE_LED;
tx_thread_system_suspend( at tx_thread_system_suspend.c:549 0x8003e86 201 (void) thread_input;
) 202  /* Infinite loop */
(thread_sleep() at tx_thread_sleep.c:189 0x8003a70 205 while(ly
= MsgSenderThreadOne_Entry() at app_threadx.:189 0x80007cc 0s  {
( thread_shellentry() at tx_thread_shell_entry.c:114 0x8003938 205 /* Send message to MsgQueueTwo. */
= Oxfffffffe 206 if (tx_queue_send(8MsgQueueTwo, &Msg, TX_WAIT_FOREVER) != TX_SUCCESS)
v 4 Thread #3 [Message Queue Receiver Thread] 603980120 (RUNNING) (Suspended : Signal : SIGINT 267
. . 208 Error_Handler();
txe_queue_receive]) at txe_queue_receive.c:102 0x80043de 6o ) -
MsgReceiverThread_Entry() at app_threadx.c:229 0x8000826 510 7% Sleep for 500s */
(thread_shell_entry() at t_thread_shell_entry.c:114 0x8003938 211 tx_thread_sleep(500);
Oxffffftfe 212}
~ # Thread #4 [Message Queue Sender Thread Two] 603980296 (Suspended : Container) ﬁz ¥
= _get_ipsr_value() at tx_porth:368 0x8003¢86 2150 /%
= _tx thread_system_return_inline() at tx_porth:447 0x8003e86 216 * @brief Function implementing the MsgReceiverThread thread.
tx_thread_system_suspend() at tx_thread_system_suspend.c:549 0x8003e86 217 * aram thread_input: Not use
( thread_sleep() at tx_thread_sleep.c:189 0x8003a70 ;g :/@, 1 None
155 el eql 2 dlwole iy latap phti s X e G T 220-void MsgReceiverThread_Entry(ULONG thread_input)
¢ thread_shell_entry() at t_thread_shell_entry.c:114 0x8003938 221
= Oxfffffffe 222 ULONG RMsg A
~ i Thread #5 [System Timer Thread] 603980976 (Suspended : Container) 223 UINT status = @ ;
= _get ipsr_value( at t_porth:368 0x8003¢86 Z: Szoid; 'ﬂ“:eag_mp:;;
L nfinite loop
( thread_system_return_inline() at tx_porth:447 0x3003e86 26 while (1) ; N
( thread_system_suspend() at t_thread_system_suspend.c:549 0x8003¢86 227
(timer_thread_entry() at t_timer_thread_entry.c462 0x8004adc 228 /* Determine whether a message MsgQueueOne or MsgQueueTwo is available */
(thread_shellentry{ at b thread_shellentry.c:114 038003938 229 status = tx_queue_receive(&MsgQueueOne, &RiMsg, TX_NO_WAIT);
230 if (status TX_SUCCESS)
Oxffffftfe ae —
45 arm-none-eabi-gdb (8.3.1.20191211) 232 /* Check Message value */
45 ST-LINK (ST-LINK GDB server) 233 if (RMsg != TOGGLE_LED)
+ RTOS Proxy 232
235 Error_Handler();
236 ¥
237 else
238
239 BSP_LED_Toggle(LED_GREEN);
210 A ©
© Console [ Problems @ Executables ®Debugger Console 0 Memory # ThreadX Thread List =-=8
Name Pri... State Run Count  Stack Start Stack End Stack Size Stack Ptr Stack Usage
= Message Queue Receiver Thread 10 RUNNING 875 0x2400139¢ 0x2400159 512 0x240014fc Disabled
Message Queue Sender Thread One 5 SLEEP (200) 74 0x24000f8¢ 0x2400118b 512 0x2400105¢ Disabled
Message Queue Sender Thread Two 5 SLEEP (404) 30 0x24001194 0x24001393 512 0x24001264  Disabled
System Timer Thread 0 SUSPENDED 874 0x24000570 0x2400096f 1024 0x2400083¢ Disabled
Idie
< 23 >
=

RTOS A—ILEBHT /N5 AT BIZIZ. [Debug Configurations]4 4704 M [Debugger] 47 T, RTOS MO
B¥ . K54 /3(RTOS ThreadX F1zI& FreeRTOS™) &R—b (Cortex® a7)EH#EL. TOF L THEAT HR—H
BEEHRELFET,

[RTOS]4#7 T4, [Driver settings]4 733> &L T [Driver] (ThreadX EfzI& FreeRTOS) &fE AT 5 R— & BIRTE
FT, F54/3D Auto-detect(BENMEH) AT av (. FLEEREMEOMEETT .
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212. RTOS A—RILBHT /T DHRE

m Debug Configurations O X

Create, manage, and run configurations ﬁ\

CFeEX BT~
type filter text

[ C/C++ Application

£ C/C++ Attach to Application
(®) Autostart local GDB server Host name or IP address | localhost
[£] C/C++ Postmortem Debugger

[&] C/C++ Remote Application (O Connect to remote GDB server Port number 61234

[£] GDB Hardware Debugging
& Launch Group . .
v [0 STM32 Cortex-M C/C++ Applicati GDB Server Command Line Options

[ NUCLEO-F401RE Show Command Line

Name:‘ NUCLEO-FA01RE ‘

Main | % Debugger\ L3 Startup“i/ Source‘ =] Cornmon‘
GDB Connection Settings Q)

Debug probe ‘ST—LINK (ST-LINK GDB server)

Interface

@® swp O 1aG

[]sT-LINK s/N ~ | |Sean
Frequency (kHz): | Auto v ‘
Access port: | 0 - Cortex-M4 M ‘

Reset behaviour

Type: Connect under reset

Device settings

Debug in low power modes: ‘[nable ~ ‘
Suspend watchdog counters while halted: ‘ND configuration ~ ‘
Serial Wire Viewer (SWV) RTOS Kernel Awareness

Enable Enable RTOS Proxy

Core Clock (MHz): 84.0 Driver settings

[T Limit SWO dlock Driver: ‘ThreadX v |
Maximum SWO clock (kHz): | auto detect Port: ‘codexﬁm() 7 |
Port number:

Port number: | 60000

Misc

Verify flash download

[ 1Enable live expressions

[Log to file: C:\Users\johansse\STM32CubelDE\workspace_1.7.0.21w2 1\NUCLEO-F401RE |Browse...

[ External Loader: ~ | Scan Initialize
[[]shared ST-LINK

[1Max halt timeout(s): 2

v
< >
Filter matched 8 of 8 items Revert Apply

@ Debug | ‘ Close

4 213. ThreadX A—RJLFRBT V0T DERE
RTOS Kernel Awareness
Enable RTOS Proxy
Driver settings

Driver: |Threa dX ~ |

Port: | cortex_m0 v |

Port number: | 60000

UM2609 - Rev 4

page 185/228




UM2609
RTOS A—RILEBHT /w5

R—bDFTLav(ZF Y R—FHAROIATHA—ERREINET . RRSNHEB X B 214 & & 215 [TRT LI,
BIRLT= RTOS RIANIZE>TEAYFET,

214. ThreadX R—rDERE
RTOS Kernel Awareness
Enable RTOS Proxy
Driver settings

Driver: |Threadx v

Port:

Port nuicortex_m3

215. FreeRTOS™ R—rDE&E

RTOS Kernel Awareness
Enable RTOS Proxy

Driver settings

Driver: |FreeRTOS b

Port: |ARM_CMO

Port nulARM_CM3

vace 1.7.0/ App cM33_NTZ

BRSOl

ST-LINK GDB #—/\ TERTHI5E. 1T XOEEEEZEML T D2LENHYET,

Ay T ForENTzZAL YR D [Registers]E a—D AR, —EBDL O RAZDWTIE, 7HT4T% CPUIVTH
AREBRELTRRSNFET QU TERRMIYBRZFIC, TRTOLORIBREFESNDIDITTEHYELEA)
[Registers]E 2 —Tl&. FE/NMNIEL D RINELKEFINEE A,
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7 Fault Analyzer

7.1 Fault Analyzer MO#EE

STM32CubelDE @ Fault Analyzer ##ETlZ. Cortex®-M DR ZXMMEENF=RHLEAFH T FA—F (NVIC) HhSHHH

SNT-EREMIRL., THIILNREDORRERELE T, COIEHRIL. [Fault Analyzer]E2a—T#HE\LEShET, CPU

NPT —230 - IYITRITTPIZESTIHILNFEAEDIREEIZHRS . RENREHLI AT L - T ILNERERLUBERT

BDIZHMTY,

THILMIIE RO KSIREABHYET

o BEHMLBAERUME~NDTIER

o BRMNTSAVINTOWENWAEYREADTIER

s REEMFTDEST

. FOlck3kE

THILENRET DE, TOIA—RTNTNVHIZRTEINET  Ea—IZlE, IS—REEG--EBEANRTINET . 7

FILE IN—=F-THIL INR-THILE, FET A IV AR - TAHILMIKBISNET,

o N—F-THILLENR-THILME, NRENLTRY T LORFFEIIATRIMBOWNT AN ESLETIER
FRADERELET,

o BEIAIMEI. FELGS. Z0MDTOTSL-IS—DHE, HELET,

o AEY-THILME, FEBLBICTIVEREAA-HEOC, AT VREIZYF(MPU) NEETHIL—ILISERLI-S
BREICHRELET,

THILEDHESSHITED B=DIZ, FINREYY - TL—LERBALT 24T a3V TlE ISV RERICBITEYAY

AaVrA—SDLPRABMEDRAFYT L avb B BoNET, T EELDOGRIZETHETSHIET, IHILNIDR

NEEENEITINEHRATOIA/0aMO—SOREEZBRTEET,

FINYH - IR—ZARGF 4T T, AZa—m5[Fault Analyzer]Ea—%BIEE T, A=21— 372K WindowShow

ViewFault Analyzer &R 5h . 94 V97Ut R-T4—JLET Fault Analyzer 8 FEL T, RRSNBEEMSE

—EERLET,

[Z 216. [Fault Analyzer]t —%Bi<

mworkspacefum1 - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run Window Help

i @i )R] @M D.R/ New Window i g v vy -2 0
Edit > |
% Debug # & Project Explorer o Y @ mainc 8 startup_stm3..  ld.
Appearance > W1E 1=u:
v [ENUCLEO-F401RE Debug (ST-LINK) | . . :
« Show View > B swv >
v ENUCLEO-F401RE.elf [cores: 0] - o . .
. ‘ Perspective > % Breakpoints Alt+Shift+Q, B
v ®Thread #1 [main] 1 [core: 0] (. i Build Anal
= HardFault Handler() atstn  Navigation >| & Burdsnalyzer
e = & Console Alt+Shift+Q, C
= <signal handler called>() Preferences % Debug
f wriFeSpeed().at main.c:147 0x800055c¢ ® Debugger Console
= main() at main.c:232 0x8000684 = Disassembly

= Reset_Handler() at startup_stm32f401retx.s:113 Oxi 9 Error Log Alt+Shift+Q, L
»1 C:/ST/STM32CubelDE_1.1.0/STM32CubelDE/plugins/con g e

5 ST-LINK (ST-LINK GDB server) o Expressions

® Fault Analyzer
&1 Live Expressions
0 Memory

7.2 [Fault Analyzer]E 2a—®DER A%

[Fault AnalyzerlEa—I[&, £IZ 5 DD EILavmbiBplich, CholFRRAEH YA MNETEETT . HEIavIC
FREDTAHIDRERRE. LYKEICIEET SO0 FEERNEENETT 5 2D I3V EF ROEBYT
ER

+ Hard Fault Details (/\—F - 74 )LD EEHA)
« Bus Fault Details (/AR - 24 LD EEHR)
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[Fault Analyzer]lE 2—DERF %

+ Usage Fault Details (FAiE 74 /LD EEHH)
+ Memory Management Fault Details (A E!) B 74 )LD )
» Register Content During Fault Exception (74 JLMAISAEEDL A2 DNE)

THILEINFEELI-IGE . Ea—DRE2%491)v- LT, Open editor on fault location (74 LM BEZE T T2 THIK) A,
Open disassembly on fault location (74 JLMIEZE T4 A7 22 TS THL) ZEMNTEETT,

217 [2, IS—Hh B EN-ELE D [Fault AnalyzerlE 2—DHIZERLET , COFTIE, TAC VN EDOIZE D
HEFETLIZIETIS—IHEL, T/AVHIE HardFault Handler () TELELTWET,

I5—FERFIC[Fault Analyzer]Ea—%fKE T5—DEHMARTINET . COITIE. Usage Fault Detected (FA
X T4 ILMRH) & Attempt to perform a division by zero (DIVBYZERO) (¥ OIZ&%B(E) # &R RLTLET , Register
Content During Fault Exception 1%, @A FELELI-EEDL O REETY,
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3

[ 217. [Fault Analyzer]E 21—

o€ o X
@ Fault Analyzer =0
! Hard Fault Detected = pc v

Hard Fault Details

@ Bus, memory management or usage fault (FORCED)
@ Failed vector fetch (VECTBL)
@ Debug event (DEBUGEVT)

Bus Fault Details

@ Instruction access violation (IBUSERR)

@ Precise data access violation (PRECISERR)

@ Imprecise data access violation (IMPRECISERR)

@ Unstacking error (UNSTKERR)

@ Stacking error (STKERR)

@ Floating point lazy state preservation error (LSPERR)

Bus fault address register (BFAR): 0xeQ

Usage Fault Details

@ Attempt to execute an undefined instruction (UNDEFINSTR)

@ Attempt to switch to invalid state (INVSTATE)

@ Attempt to do exception with bad value in EXEC_RETURN number (INVPC)
B Attempt to execute a coprocessor instruction (NOCP)

@ Attempt to perform an unaligned access (UNALIGNED)

@ Attempt to perform a division by zero (DIVBYZERO)

Memory Management Fault Details

@ |nstruction access violation (IACCVIOL)

@ Data access violation (DACCVIOL)

@ Unstacking error (MUNSTKERR)

@ Stacking error (MSTKERR)

@ Floating point lazy state preservation error (MLSPERR)

Mem manage address register (MMFAR): 0xe0
Register Content During Fault Exception

Name  Value
Misp (M... 0x20017fc0

pc 0x800055¢
xpsr  0x21000000

0 0x0
i 0x0
Hitr2 0x0
3 0x8000000
12 0x0
iitlr 0x8000685

The value of the stack pointer when the fault occurred. Please verify that this value points to a valid stack memory region.

MSP = Main Stack Pointer
PSP = Process Stack Pointer

[Fault Analyzer]E 2—IZI&. RDY—ILIA—-RAVHEHYET,

218. [Fault Analyzer] ®*Y—)L/3—

[a| =||PC v

o BAIDY—ILIN—-RE (E) [F. THILMIBDRYTFRFLAZ[Editor] EAa—TBREEY . TAHILMIEIX. REvH
RN PC HELUP LR LS RADIERE. T/IANVTHED elf T7A LD URIVIERIZE DL THIBRLET,
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[Fault Analyzer]lE 2—DERF %

o 2BBDY—IN—RE (FR) (&, THILMIBEDRY7FL X% [Disassembly]l E2—TREFE T, 7+ /LMIE
(. REYIHD PC H&U LR LORADIERHRE, T/IAVITHED el T7AILHD D VR VIERIZE DO THIETL
Y9,

o 3FBEHDY—ILIN—REY (F) . TS5—{uE% [Editor] E1=[Z[Disassembly] E 1 —THIKEEIZ,PC E LR D E
L5DLURIEFERTEINEERLET,

219 & 220 IS, 2P DITHIVEEBERDIFTH=HIZ, Y—IL/A—-REVEFRALT[Editor] 5 &LV
[Disassembly]l Ea—ZFLV-BEEERLET,

219. A JLEEE BT Fault Analyzer M SBALV=[Editor]E 2—

(¢ main.c ©* 8 startup_stm3..  l¢ system_stm3... ‘w STM32F401RET...
142

43=int writeSpeed(int pos)

46 // update speed
47 speed= pos/tsec;
48 return speed;

[ 220. 74U AEBZ Fault Analyzer /5L /=[Disassembly]E 1—

#-Variables °e Breakpoints ® Modules = Disassembly * ! Registers ®f SFRs % Live Expressions
Fnter Incation hei v || € & SSIEI r9¢

0800855c: | sdiv (172, [Filg (i

08000560 ldr rl, [pc, #28] ; (0x8000580 <writeSpeed+56>)

08000562 : 1dr rl, [r3, rl]

08000564 : str r2, [rl, #0]

148 return speed;

bz3 Fault Analyzer (&, 9XTH STM32 O /MERTEE Y AL —FOHBILBELREEE—NFETT,

FTRTOT—4IL, Cortex®-M DL RAMNSIESNET , DURILERIZ. T/AVTHED elf T7AILhDEE
HLES,
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8 Build Analyzer

8.1 Build Analyzer M

STM32CubelDE @ Build Analyzer #48ETld. elf F7AIIZEFENZTOT S LFEREFMIZHEIRL T, ThoZzEa
—IZRRLET elf T7AINERLITAHIAIT, AERDZRID map F7A IR DM FI5E . map T7MILORE
YBRLT, SoICHMGERETIRELET.
[Build AnalyzerlEa—(&,. TRV S LD REILELITEREICH/RIEET, Ea—IZ(E. [Memory Regions]&
[Memory Details]1® 2 2DATHNHYET,

+ [Memory Regions]#7(Z(&. el f I7AILIZ, ®iET % map FZ7AILDBEENTNDIIGEEIZ, T—EADNRTRINE
Fomap I7ANEFERTEDHZE. COFTEATUBEIICETIBELEYTVELRRADIENTEET, BEOA
Al R TRFLR A XZDVWTDIFBHARTINET , A XBERIE. SHIZREHOKREBE., E=B=. FRF
HRE. FRISIZHINET,

+ [Memory Details]271Z(&. el f Z7AILICEDGHERLE T OIS LIERIRRINET , SESFLG I aVEN.
FELARH A XD EREEDICRTINET , Kol avid, BREHY-H=#NERETT, I a2 EBRT5
E.FDEIIADEE | TAEAN—EBERTINFET . CNoDEE/ T—2(F. TRLREH A XD IEHRELBIZE
RENET,

8.2 Build Analyzer MR A%

[Build Analyzer]E 2 —(&, FI#ILFBRFEDIHE C/IC++ IA—ARIT4TTHEET  Ea—ABHLTWRIERIF, A=
A—MBRKSENTEE T, A=a2—-a7 K WindowShow ViewBuild Analyzer ##iRT 5., V199 -TOtX- T4
—JLRT Build Analyzer Z88%EL T, R RSNDERMNSE1—F#IRLET,

[Build Analyzer]E 2—A%BL =5, [Project Explorer]lEa—T elf 7/ ILEBERLET . COT7AILDIERICED
LT [Build AnalyzerlEa—MWEHINET . elf I7MILEERL. ALIAHIILFRNICRBRDARID nap I7AILHR
DMo1I5E  map FT7A NSO EMEREE 2 —DRRICEAINET,

[Build Analyzer]lE 2 —I%. [Project ExplorerlEa—D 7SIk /—REEIRLE-BAICLEHRENET ., Z0HA.
Build Analyzer (&, ZDTEDzIMIHLTRET VT4 TILSNTOBEILREREITHIET D el f T7MILEFERALE

ER
£ 221. Build Analyzer

10E] o X
o Build Analyzer - #y=o
STM3ZF 40 Nucleo.elf - ISTMI2F4x¢-Nucleo/Debug - Oct 21, 2019 2:44:29 PM

Memory Regions  Memory Details

Region Start address End address Size Free Used Usage (%)

=FLASH 0x08000000 0x08080000 524288 518840 5448 ‘ 1.04%

=RAM 0x20000000 0x20018000 98304 96604 1700 | 1.73%

8.2.1 [Memory Regions]427
[Build Analyzer]E 2 —® [Memory Regions]2JZI&. x5 % map F7AILIZE DV IERNRRINET, FR
MN—EIRRTEINEWGE L, ®ET D map F7MILBNRONSENI=CEEFERLET . map Z7MILARDHo1-15
BT AEYOMEEA . FBT7FLRA BT TRLR BEOAH V(X ZERE FAFABE. FAKRICETSE
WMARTINET,
BE. CNALOEEIETATSLDOELREIZFERT S N RI)TR- 74U (L 1d) RTEBELET , AEFEE DAL
BFELEYAREERTILENHDEEE. UVH-RI)TRT7AIVEEELET,

E [Memory Regions] 27 1ZI&. el f F7A IS ET D map F7AILNEFEELBWVGE . @ERTSNETA,
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222. [Memory Regions]47J

10} O X
o Build Analyzer = #voo
NUCLEO-F401RE.elf - INUCLEO-FA01RE/Debug - Oct 25, 2019 10:24:05 AM
Memory Regions  Memory Details
Region Start address End address Size Free Used Usage (%)
=RAM 0x20000000 0x20018000 96 KB 16.23 KB 79.77 KB 83.09%
=FLASH 0x08000000 0x08040000 256 KB 236.17KB  19.83 KB I7.75%
=FLASH_ICONS 0x08040000 0x08050000 64 KB 4447 KB 19.53 KB -52%
=ELASH_IMAGES 0x08050000 0x08070000 128 KB 1081 KB 117.19KB
=FLASH_SOUND 0x08070000 0x0807f000 60 KB 7.75 KB 52.25 KB 87.08%
=IFLASH_D 0x0807f000 0x0807f800 2 KB 1.99 KB 8B 0.39%
=FLASH V 0x0807f800 0x08080000 2KB 1.99 KB 12B ‘ 0.59%

BB B1EHE & 23 [TRLFETS,

%2 23. [Memory Regions]#7 M1k

Region AEYBEOLET (T2 map Z7MILARDOM-=1BE),
Start address | Y h-RVUTLTERESNIZ. FBEOBKBTRLR,

End address | fEEIDE T 7FL X,

Size AEYEEDEEHY AR,
Free AEUBRBDEERE,
Used AEEBOEREABRE,

Usage % AEYBEEDOAHIARXICHTEERBFABTEDEE (%) . BT ZT7OBASFHIZET HIERIE & 24 #BBLTGE
° AN

Usage (%) SIICIE, RIS DEICHIELIHEIT STNRTENES . FREHAATIDESICSLTRAFESNET,

5 24. [Memory Regions]E 21— - REIRICLI B4 1T

& FEREHDAEYD 75% K
# ERZEHDAE D 75% ~ 90%
i FEREHDAEYH 90% #B

[Memory Details]%27
[Build Analyzer]E 21— [Memory Details]# 7 ZI&, e1f T7AILDIEHRM TR RSN ET, [Memory Details] 2T D
EFwVavERALTEZ DRSO T —2ERETEE T, 27 (CIE ATVEEBO LT RITHT7RLX, O—F-7RL
A BAXDERIRIEINET,

8.2.2
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[ 223. [Memory Details]47

10} O X
o Build Analyzer = ®voo
NUCLEO-FA01RE.elf - INUCLEO-FA01RE/Debug - Oct 25, 2019 11:15:52 AM
Memory Regions Memory Details
Search
Name Run address (VMA) Load address (LMA) Size
v BERAM 0x20000000 96 KB
> E data 0x20000000 0x0800449 128
> bss 0x2000000c¢ 78.25 KB
& ._user_heap_stack 0x2001390c 1.5 KB
> FLASH 0x08000000 256 KB
> = FLASH_ICONS 0x08040000 64 KB
v = FLASH_IMAGES 0x08050000 128 KB
vk flash_images 0x08050000 0x08050000 117.19 KB
= image3 0x08064c08 0x08064c08 34.18 KB
* image2 0x080561a8 0x080561a8 58.59 KB
* image1 0x08050000 0x08050000 2441 KB
v B FLASH_SOUND 0x08070000 60 KB
> & flash_sound 0x08070000 0x08070000 52.25 KB
v BELASH_D 0x0807f000 2 KB
> E flash_ d 0x0807f000 8B
v BEEFLASH_V 0x0807f800 2 KB
> E flash_v 0x0807f800 0x0807f800 128

FIIZBE9 B1EHE & 25 [TRLFETS,

%2 25. [Memory Details]47 Di&#k
Name AEVEEL, £ a0 B T A0 BRI EOT AV B EOT AV I T—REHERLET,
Run Address (VMA) | {RZEAEY - FRLRIZIFTOVSLRTHICERSNSITELANEENET,
Load Address (LMA) A—FR-AEY-FRLX[&, B—FEZERTH7FLR, BIZETO—/LERONEELEDTFLRATT,

Size FRAYAXAEYEEDEHY (X)),
i AEYBEEOLRE. MIET S map F7AILDAR DM HIGEICOARTEINET,
8.2.2.1 B XIEH

[Memory Details 127 DY A X1ER (. el f T7AILRHADLURIL-H A XMBEHEEINET Wi T 5 map F7MIL%E
FARBE BUGDVAXENEFNTVDIEELNHYET . BHE.C I7MILTRHELWMEITBYEST A, 7ELTF-T7
AIIZDNTIE, ZORICEDKSITH A XERMA BRI TVIN LS TEAYET . ABHMIERTIERE. &5
DAVEBENTERTDLENHYET . I AV DRET YOINSAX - TALOTATEFERALT. BHDO Y1 X%E
ELET,

$ll : startup.s 774 LIND Reset_Handler

ZOHlIE, Reset Handler DY A XBFWMDEL. sidata. sdata. edata. sbss. ebss & elf J7AMILIC
BOHBEHIZ. TEVIZDRA—,F7YT - T7A)LT Reset_Handler EEDLSIZRBTHDONERLIZEDTT,
NoDEYMN Reset_Handler DEIVVIAVEBRBUNDEBHITERINTLEIHAR. ThoD YA
Reset Handler DY AXFHEICTEFENF A, Reset _Handler DY AXIZEDHBIZIE, FEDI—FHIDOKSIZ,
NOMDFEHRE Reset_Handler DEIIIVRHICEDENHYET,
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.section .text.Reset Handler
.weak Reset Handler
.type Reset Handler, S%function

Reset Handler:
ldr sp, = estack /* set stack pointer */

/* Copy the data segment initializers from flash to SRAM */
movs rl, #0
b LoopCopyDatalInit

CopyDatalnit:
ldr r3, = sidata

/* initialization code data, bss, ... */

/* Call the application's entry point */
bl main
bx 1r

/* start address for the initialization values defined in linker script */
.word sidata

.word sdata

.word edata

.word sbss

.word ebss

.size Reset Handler, .-Reset Handler

8.2.2.2 Y=+
[Memory Details]127 D FIDY—FEIE. FI (WS L) BEI)VITEIELTERTEET,
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224. YA X(Z&ITY—FLT=[Memory Details]147

10} O X
o Build Analyzer = ®voo
NUCLEO-FA01RE.elf - INUCLEO-FA01RE/Debug - Oct 25, 2019 11:15:52 AM
Memory Regions Memory Details
Search
Name Run address (VMA) Load address (LMA) Size 7
> EFLASH 0x08000000 256 KB
v @ FLASH_IMAGES 0x08050000 128 KB
v & flash_images 0x08050000 0x08050000 117.19 KB
= image2 0x080561a8 0x080561a8 58.59 KB
* image3 0x08064c08 0x08064c08 34.18 KB
= image1 0x08050000 0x08050000 24.41 KB
v @ RAM 0x20000000 96 KB
>k bss 0x2000000c 78.25 KB
5 ._user_heap_stack 0x2001390c 1.5 KB
>k data 0x20000000 0x0800449 12B
> @ FLASH_ICONS 0x08040000 64 KB
> ® FLASH_SOUND 0x08070000 60 KB
v BFLASH D 0x0807f000 2 KB
> & flash_d 0x0807f000 8B
v @ FLASH_V 0x0807f800 2 KB
> & flash_v 0x0807f800 0x0807800 12B
8.2.2.3 BELI IS
[Memory Details 127N D ER (L. MBI —ILRICXFINEANTHIETRYAL IENTEET,
225 (2, sound ELVSXFIIEEL ARERELIHIZRLET,
[Z] 225. [Memory Details]#7 DBEERETCILE
10} O X
oY =0

o Build Analyzer =

NUCLEO-FADIRE.elf - INUCLEQ-F4D1RE/Debug - Oct 25. 2019 11:15:52 AM

Memory Regions Memory Details

sound|

Name Run address (VMA) Load address (LMA) Size 7

v 8 FLASH_SOUND 0x08070000 60 KB

v & flash_sound 0x08070000 0x08070000 52.25 KB
= sound1 0x08070000 0x08070000 19.53 KB
" sound2 0x08074e20 0x08074e20 19.53 KB
= sound4 0x0807afc8 0x0807afc8 8.3 KB
= sound3 0x08079¢40 0x08079¢c40 4.88 KB
8.2.2.4 YA XEF D E

[Memory Details]127 DEHRITIZH =21 AN AHE. E2a—ATINLDITERIRT A ETHETEETT, BIRIT
NDEFHIEZ. Ea—D Name FID EIZRTShET,
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226. 4 X &5t

10} O X
a Build Analyzer = #voo
NUGLEO-FADIRE sif - NUCLEG-FADIREIDebug - Oct 25, 2018 11:15:52 AM
Memory Regions Memory Details
Selection: 92.77 KB
Search
Name Run address (VMA) Load address (LMA) Size 7
> B FLASH 0x08000000 256 KB
v B FLASH_IMAGES 0x08050000 128 KB
v E flash_images 0x08050000 0x08050000 117.19 KB
= image2 0x080561a8 0x080561a8 58.59 KB
* image3 0x08064c08 0x08064c08 34.18 KB
= image1 0x08050000 0x08050000 24.41 KB
> ERAM 0x20000000 96 KB
> ®IFLASH_ICONS 0x08040000 64 KB
v B FLASH_SOUND 0x08070000 60 KB
> & flash_sound 0x08070000 0x08070000 52.25 KB
> BFLASH_D 0x0807f000 2 KB
> BELASH_V 0x0807f800 2 KB
8.2.2.5 INT R T =TI B Y1 X IEERDF T

[Build Analyzer]E 2 —Tl&. A RERESFIFL T+ — I VP TRRITEET , 74— vk Show Byte, Show
Hex. Show Human OWFN M ERBIRLET , 74— VDYV ZIZIE [Build Analyzer] Y —IL/IN\—D T A3 %{E
BLET STELEDERMEDT=-0IZ Excel® REa A MTF—42%aE—LTY T34 (E. Show Byte Ef=1%
Show Hex ZEAT 5 L& HELET,

227. A4 XD I RT

10E] O X
o Build Analyzer = o~
NUCLE O-FA01RE elf - INUCLE O-FA01RE/Debug - Oct 25, 2019 11:15:52 AM . Show Bﬁe
Memory Regions Memory Details g:ow :ex
Selection: 85000 el
Search
Name v Run address (VMA) Load address (LMA) Size
> =mRAM 0x20000000 98304
> EFLASH_V 0x0807f800 2048
v = FLASH_SOUND 0x08070000 61440
>k flash_sound 0x08070000 0x08070000 53500
v = FLASH_IMAGES 0x08050000 131072
v E flash_images 0x08050000 0x08050000 120000
* image3 0x08064c08 0x08064c08 35000
* image2 0x080561a8 0x080561a8 60000
= image1 0x08050000 0x08050000 25000
> = FLASH_ICONS 0x08040000 65536
> ®BFLASH_D 0x0807f000 2048
> FLASH 0x08000000 262144
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228. A4 XD 16 HFRF

10E] O X
a Build Analyzer © #v=o0
NUCLE Q-FA01RE.elf - INUCLE O-F401 RE/Debug - Oct 25, 2019 11:15:52 AM Show Byte
Memory Regions Memory Details [ show Hex
Show Human
Selection: 0x14c08
Search
Name Y Run address (VMA) Load address (LMA) Size
> =RAM 0x20000000 0x18000
> BEFLASH_V 0x0807f800 0x800
v B FLASH_SOUND 0x08070000 0xf000
>k flash_sound 0x08070000 0x08070000 0xdOfc
v B FLASH_IMAGES 0x08050000 0x20000
v & flash_images 0x08050000 0x08050000 0Ox1d4c0
= image3 0x08064c08 0x08064c08 0x88b8
* image2 0x080561a8 0x080561a8 Oxeab0
* imageT 0x08050000 0x08050000 Ox61a8
> B FLASH_ICONS 0x08040000 0x10000
> ®FLASH D 0x0807f000 0x800
> @ FLASH 0x08000000 0x40000
8.2.2.6 JE =LAV

[Memory Details]27 DT —4[&. CSV I7+—<vbTHD 7Ty —avI2aE—TEE T, ThICIE. aE—F 51T
&L, Ctrl+C Z3LFET , aE—LFET—4I& Ctr+V OV RIZ&>THD 7 TV —SavIBEYIT RN TEE

ERR
229. AE—&BRYRIT
10} O X
o Build Analyzer = =0
NUCLEO-F401RE elf - INUCLEO-FADIRE/Debug - Oct 25, 2019 11:15:52 AM
Memory Regions Memory Details
Selection: 193500
Search
Name M Run address (VMA) Load address (LMA) Size
> = RAM 0x20000000 98304
> mEFLASH_V 0x0807f800 2048
v @ FLASH_SOUND 0x08070000 61440
v & flash_sound 0x08070000 0x08070000 53500
* sound4 0x0807afc8 0x0807afc8 8500
= sound3 0x08079c¢40 0x08079c40 5000
= sound2 0x08074e20 0x08074e20 20000
= sound1 0x08070000 0x08070000 20000
v 8 FLASH_IMAGES 0x08050000 131072
v & flash_images 0x08050000 0x08050000 120000
= image3 0x08064c08 0x08064c08 35000
= image2 0x080561a8 0x080561a8 60000
= image1 0x08050000 0x08050000 25000
v 8 FLASH_ICONS 0x08040000 65536
vk flash_icons 0x08040000 0x08040000 20000
= icons 0x08040000 0x08040000 20000
> ®FLASH D 0x0807f000 2048
> EFLASH 0x08000000 262144
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3

229 IZRT KOITEIRLI=9T% Ctri+C IT&>TAE—L. Cri+V [TEH>THY M IFEHE RO LSRRI BONE
ERS

"sound4";"0x0807afc8";"0x0807afc8";"8500"
"sound3";"0x08079c40";"0x08079c40";"5000"
"sound2";"0x08074e20";"0x08074e20";"20000"
"soundl";"0x08070000";"0x08070000";"20000"
"image3";"0x08064c08";"0x08064c08";"35000"
"image2";"0x080561a8";"0x080561a8";"60000"
"imagel";"0x08050000";"0x08050000";"25000"
"icons";"0x08040000";"0x08040000";"20000"
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9 Static Stack Analyzer

9.1 Static Stack Analyzer D&

STM32CubelDE @) Static Stack Analyzer (%, EJLREN=T OV SALAICEDWTRAYIDERRRZHELET,
goc [TE2THERMEND .su T7AILE elf T7AILEHMIZHTL., Bonf-1FREE 2 —I2RRLET,

Ea—IZIZ. [List]&[Call Graphl® 2 DDETHHYET,

[List]Z D2, TOJSLICEFNDREHOR IV ERIKRENRTINET . 1 DOBE#HHY 1 TEFEAL. &7
[& Function, Local cost, Type. Location, Info DFIMNSEREINET .

[2 230. Static Stack Analyzer - [List] 47

g 0 X

= Static Stack Analyzer

STMI2Fdxx-Nucleo.elf - ISTMI2F 4 1g - Oct 25, 2019 12:03:09 PM
List Call graph
Hide dead code

Function M Local cost  Type Location Info A
9 main 88 STATIC  main.c:79

© TIM_TI1_SetConfig 16 STATIC  stm32fdxx_hal_tim.c:4540

@ TIM_SlaveTimer_SetConfig 12 STATIC  stm32fdxx_hal_tim.c:4983

@ TIM_CCxChannelCmd 8 STATIC  stm32fdxx_hal_tim.c:4739

© TIM_Base_SetConfig 0 STATIC  stm32f4xx_hal_tim.c:4481

@ Systemlnit 0 STATIC  system_stm32f4xx.c:148

© HAL_TIM_TriggerCallback 0 STATIC  stm32fdxx_hal_tim.c:4364

© HAL_TIM_SlaveConfigSync... 16 STATIC  stm32f4xx_hal_tim.c:4143

© HAL_TIM_ReadCapturedVal... 0 STATIC ~ stm32f4xx_hal_tim.c:4217

@ HAL_TIM_PeriodElapsedCal... 0 STATIC  stm32fdxx_hal_tim.c:4304

o HAL_TIM_PWM_PulseFinish... 0 STATIC  stm32fdxx_hal_tim.c:4349

© HAL_TIM_OC DelayElapsed... 0 STATIC  stm32fdxx_hal_tim.c:4319

o HAL_TIM_IRQHandler 8 STATIC  stm32fdxx_hal_tim.c:2809

© HAL_TIM_IC_Start_IT 8 STATIC  stm32fdxx_hal_tim.c:1672 v
< >

[Call Graph]2TIZ(&, TOV S LICEFN BB O RFMAIREGY AR RENET  thOBERETFOH SRR DT
BFT L FUHLOBBEZEZETEET .
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231. Static Stack Analyzer - [Call Graph]47J
o] o X

= Static Stack Analyzer °
THO2F b o

- ISTMIZF o NucleolDebug - Oct 25, 201

List Call graph

main Search... Case sensitive
Function Depth Max cost  Local cost  Type Location Info
< UsageFault_Handler ? ? 0 STATIC ~ stm32fdxx_it.c:116 Max cost uncertain. Recursive
¥ ADC_IRQHandler ? ? 0 Max cost uncertain. Recursive. No stack usage information available for this ...
$¥BusFault_Handler ? ? 0 STATIC ~ stm32fdxx_it.c:103 Max cost uncertain. Recursive
$¥HardFault_Handler ? ? 0 STATIC  stm32f4xx_it.c:77 Max cost uncertain. Recursive
¥ MemManage_Handler ? ? 0 STATIC  stm32f4xx_it.c:90 Max cost uncertain. Recursive
> |ab Reset_Handler 7 184 0 Max cost uncertain. No stack usage information available for this function
> © TIM4_IRQHandler 3 8 0 STATIC  stm32fdxx_it.c:173 Max cost uncertain
© NMI_Handler 0 0 0 STATIC ~ stm32f4xx_it.c:68
© PendSV_Handler 0 0 0 STATIC ~ stm32fdxx_it.c:147
s frame_dummy 0 0 0 Max cost uncertain. No stack usage information available for this function
> @ SysTick_Handler 1 0 0 STATIC ~ stm32fdxx_it.c:156
@ SVC_Handler 0 0 0 STATIC  stm32f4xx_it.c:129
@ DebugMon_Handler 0 0 0 STATIC ~ stm32fdxx_it.c:138
lan __do_global_dtors_aux 0 0 0 Max cost uncertain. No stack usage information available for this function
s _fini 0 0 0 Max cost uncertain. No stack usage information available for this function

9.2 Static Stack Analyzer D {E A A %

[Static Stack AnalyzerlEa—I[&. TI4ILFRE DIHE C/C++ IN—ARIFT4TTHEET . Ea—MFHALTLSES
[ A2 —DBRKIENTEE T, A=a—-a7 2K WindowShow ViewStatic Stack Analyzer ##iRLZE 3, [Static
Stack AnalyzerlE 2a—#B<E53— DDA EIE. V1 vY - T X1& %/ \—IZ Static Stack Analyzer EAAL T, KRS
NEREBEFERILE 1 —FRBIRLET,

232. [Static Stack Analyzer]t 2—%Bfi<

E workspace_um1 - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run Window Help

i ml E‘)"'@-‘\;Q;G}f@'t New Window ¥ v d=E il w Bl vt w D v L)ﬂ
Edit > B
It Project Explorer or @ main.c d stm32f4xx_it.c w STM32F40
[INUCLEO-F401RE Sppeamnce L e
>- @ Binari;es Show View > s Build Analyzer
» iincludes Perspective > © Build Targets
v ECore Navigation , B C/C++ Projects .
! & Console Alt+Shift+Q, C
> &lnc Preferences — ‘% Include Browser
v =Src ‘ % Navigator (Deprecated)
> Bmainc & Outline Alt+Shift+Q, O
> g stm32f4xx_hal_msp.c & Problem Details
> G stm32f4xcit.c 2! Problems Alt+Shift+Q, X
> ld syscalls.c ‘0 Project Explorer
» g sysconf.c [C] Properties
> [9sysmem.c % Search Alt+Shift+Q, S
> ld system_stm32fdxx.c #= SFRs
» = Startup = Static Stack Analyzer
> = Drivers & Tasks
v (=Debug Other... Alt+Shift+Q, Q

[Static Stack Analyzer]E 2 —®T—%(&. Project Explorer M5, EJLRFHTODIIMNEEIRT HERTINET T
B>z Y& Generate per function stack usage information 723> B3ELTEILRLIzE D TRITAIERYEE
Ao TNUADTOD IR TIEREVIERA—VIRTINER A,

ROV TIE RAV I DERRKREREER T DEICAVNAFERET A ERERALFTT
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9.2.1 Ay ERIKRIBEROEIE

Ex1—® L& No stack usage information found, please enable in the compiler settings
(REyIERKRDERDRONVER A AV/NAFEETHEMELTIZEL) LWV =D RRENDHE. O
VI IR RV IEREER T AL EIVNREEERTIRENHYET,

1. [Project Explorer]lEa—TCF APz HOMERI)VITHREDAETTOD YN TANTAEREET,

2. [Properties]ZZIRL T, #4705 D C/C++ BuildSettings #:EIRLFET
3. [Tool Settings] 2T ##IRLET .
4.  MCU GCC CompilerMiscellaneous Z:&RLET,
5. 233 [Z5RLT=& 512, Enable stack usage information (-fstack-usage) Z:&IRLET
6. HREFREL.TOISLEBEIRLET,
[ 233. BT EDR Ay ERKRIERD ER DAL
E Properties for NUCLEO-F401RE O X
‘type filter text Settings cToTT
> Resource
~v C/C++ Build ) . - -
Build Variables Configuration: Debug [ Active | ~ Manage Configurations...
Discovery Options
Environment . .
Loqai & Tool Settings . Build Steps Build Artifact Binary Parsers © Error Parsers ar
ogging
Settings £ MCU Settings Other flags L=EARERARY
# C/C++ General _ EMCU Post build outputs
CMSIS-SVD Settings v ®MCU GCC Assembler
Project References & General
Refactoring History (% Debugging
Run/Debug Settings (3 Preprocessor

EInclude paths

(#Miscellaneous
v ®MCU GCC Compiler

= General

(*2Debugging

(2 Preprocessor

#Include paths

(2 Optimization

#=Warnings

(% Miscellaneous
v ®MCU GCC Linker

= General

ELibraries

(2 Miscellaneous

[ verbose (-v)
[[] Position Independent Code (-fPIC)
Enable stack usage analysis (-fstack-usage)

Restore Defaults Apply

@ Apply and Close Cancel

9.2.2 [List]27D

[List]Z T2l BRLI=TOISLIZEEND. TRTOBEEMN—ERTINET , [Hide dead code] DA T3 &,
RRTHEBMD I IHEREE A TLET,

TR -a—RELDEABEERTRICTEHREDER / E3E Hide dead code T:EIRLET,
TR Ta—ILRZEFERTRE, —ERTA. Tr—ILRIZAALEXFIC—ET 5EHIRKYAENET,
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[ 234. Static Stack Analyzer - [List] 47

10| O X
= Static Stack Analyzer ** == 0
NUCLEO-F401RE.elf - /NUCLEO-F401RE/Debug - Oct 25, 2019 1:58:05 PM

List Call graph

[[JHide dead code

Function Local cost  Type Location Info 4

@ SystemClock_Config 88 STATIC  main.c:410

@ HAL_RCC_MCOConfig 56 STATIC  stm32fdxx_hal_rcc.c:749

@ MX_GPIO_Init 48 STATIC  main.c:487

o HAL_UART_Msplnit 48 STATIC  stm32fdxx_hal_msp.c:88

@ HAL_DMA_PollForTransfer 48 STATIC  stm32fdxx_hal_dma.c:612

@ main 40 STATIC  main.c:183

@ NVIC_EncodePriority 40 STATIC  core_cm4.h:1863

@ NVIC_DecodePriority 40 STATIC  core_cm4.h:1890

@ HAL_FLASH_Program 40 STATIC  stm32fdxx_hal_flash.c:156

@ HAL_GPIO_Init 40 STATIC  stm32f4xx_hal_gpio.c:171

@ HAL_RCC_GetSysClockFreq 40 STATIC  stm32fdxx_hal_rcc.c:859

@ HAL_UART Transmit 40 STATIC  stm32f4xx_hal_uart.c:1019

@ HAL UART Receive 40 STATIC  stm32f4xx_hal uart.c:1101

@ HAL_UART_IRQHandler 40 STATIC  stm32fdxx_hal_uart.c:1998

@& wiviba 29 CTATI raain ~TNE "

[ListIZT DFI<BET 21EHRE. & 26 ITRLET,

32 26. Static Stack Analyzer - [List] 47 D40
Function @ BE#4%.
Local cost CDFIDEIEL. BEHAERALTLNDREVIDNSMIERLET

REZLAS, %R0 (STATIC) E1= XA (DYNAMIC) DWVTFHDRAVIEI L TEEAL TSI DERRTYT, BIMEILTE
Type FRALTWSEE . EBD RSV - A X ERTEHORRIZE>TREY, REVID YA XHEIRITHAZEMD Local
cost DEIETFEETT,

Locati AT E SN TWBIEFMERLET . TEF TNV VITEHILT. EHEEEZETI7AINEIT(ATHKIENTE
ocation 4

Info FRICEYT SEMER,

[ListI# T DV—HMEE., F18ED)VITHETEERETEET,
x [ListIZT D77 DEFHETESERRLTVDITES TILI)vIT %E, BEM [Editor] E2—THEET .

9.2.3 [Call Graph]47J
[Call Graph]47IZ(. 7OY S LD EMBFRNVI—RERINET, TATSLIZEFEFNDILOD ., thOWLFTH ORI
MoIFUHSNBEVBEHENREMAICRREINET . Y —EBHTEILT. BUH SN SEMERRETEET, 4712
RRTEDDIE, e1f I7AILDLIRETELIREHBDHATT,

Search... RAVEFEATSE RET—ILROXFIT—BTEEBDADRRICEYVAENTT . RRTRKXFEEN
XFERXRTEMESIMIL, Case sensitive FTvIRVIRXTEELET .
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235. Static Stack Analyzer - [Call Graph]47J

10| O X

= Static Stack Analyzer

NUCLEO-F401RE.elf - /NUCLEO-F401RE/Debug - Oct 25, 2019 1:58:05 PM
List Call graph

Search... [] Case sensitive

Function Depth Max cost  Local cost  Type Location Info a
$¥ADC_IRQHandler ? ? 0 Max cost uncertain. Recursive. No stack usage information available for this...
> [a Reset_Handler 16 248 0 Max cost uncertain. No stack usage information available for this function
> [ao__swrite 3 48 0 Max cost uncertain. No stack usage information available for this function
> |aw__sread 2 32 0 Max cost uncertain. No stack usage information available for this function
> [a__sseek 2 24 0 Max cost uncertain. No stack usage information available for this function
> [ao__sclose 2 16 0 Max cost uncertain. No stack usage information available for this function
> © SysTick_Handler 1 12 8 STATIC  stm32fdxx_it.c:182
© NMI_Handler 0 4 4 STATIC  stm32fdxx_it.c:70
© DebugMon_Handler 0 4 4 STATIC  stm32fdxx_it.c:156
© MemManage_Handler 0 4 4 STATIC  stm32fdxx_it.c:98
© UsageFault_Handler 0 4 4 STATIC  stm32fdxx_it.c:128
@ PendSV_Handler 0 4 4 STATIC ~ stm32fdxx_it.c:169
© BusFault_Handler 0 4 4 STATIC  stm32fdxx_it.c:113
@ HardFault_Handler 0 4 4 STATIC  stm32fdxx_it.c:83
©® SVC_Handler 0 4 4 STATIC  stm32fdxx_it.c:143
[ frame_dummy 0 0 0 Max cost uncertain. No stack usage information available for this function v

[Call Graph]27 D 5IZBET B1EHRkE. & 27 ITTRLET,

5z 27. Static Stack Analyzer - [Call Graph]47 D4

Function @ E%4%.

COBEMMAERATIFVHLRIVIDFRSEZRLET,

o 0: COB#E. thoBEHE—UFUHLTLER A,

s 1 ULEOE : BRI OBEBETUHLTOETS,

o 2. AMHABIIRECHLET TS, ESEHETEE A,

Max cost BEHAMERT HR2VIDNAE . FUHESNSEHBITRELLEDLDEEHTRRLET,

BHNEATIREVIDNAEERLET, COFITIE. COBBMNTUHITEHNBELTHREVIIEEEINT
WEEA,

BN, B4R (STATIC) E1=(EBIHI (DYNAMIC) DLV F DR AV I EI B TEFERL TSN DRRTT
+ STATIC: BA#UIEER AV EEALET .

Depth

Local cost

T
ype - DYNAMIC: B#I3 (TR DIRRITEL TR AV EEALET .
o T CORBD RO FERKRICET ERNBONER A,
Location BN ES SN TWBEFRERLET . TEF TN ITEHIET. BHEREZEL I7 MV ELITAATHRKIENTE
F9,
Ay ERRROFEICETIEERERARTINET HIZIE. ROISGEAVE—CDHEEENEIONET,
* Max cost uncertain:EBRELTEZLNDDIL, BN, RV IEBRHAFHAD Y TEHETFEVHLTINSS
0. BHEARRTUHLET>TWSIBERHRETT,
Info » Recursive: BEHMBRECELEIT>TVLET,

« No stack usage information available for this function: COBEEDR2yoE KR
DIEREAFTEEE Ao

* Local cost uncertain due to dynamic size, verify at run-time: B, HIZIE/RS

A—BIREITHOT, RAEVIEEBHIICEIYETTVET,

[Call Graph]27 DV—HNEIL. FIZED )V FTBHIETERTEET,
CDAT T I7MIDGHRETEENRTINTNSIITES TILIYVITHE. ZDBEHM [Editor]E 2—THREET,

bz3 main B#IE, BE Reset_Handler [CKOTHUHEN, EDIFE L Reset_Handler /—FZERFATHETE
TENFET,

TMEADOBBMNETICRRENZGEIE, TATSLMGRERADI—KREHEIRT 5 DA T3> dead code
removal MEESNTLEMNESIMEREEL TLESW, ML, Eoa> 252 FRALTLVENWEY 3> DBEE
#SHBLTEEL,

[Function]BIDBEBLZ D EIZHAH/INSHTAAVIE, RO ISLHIERERLTNET,
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Static Stack Analyzer DR %

o BORYh BN BHNRAIVIBILTEERIVY)EFERALTWNET,

c BOEAR  BELEMR2yIE| LY T(ETHOIKRIIKTF) ZFERALTOET,

o 010 7MY : RAYIERMNTHEDIGEICERSNET, ST SUBERFE7 U ISEMDIGEAHETT,
¢ AZHE3ADEK  EHEABERFEVHLETOTLAIEAIZ, [Call Graphl 4T TERAELET,

236. Static Stack Analyzer DB DS

= Static Stack Analyzer **
NUCLEO-F401RE.elf - /NUCLEO-F401RE/Debug

List Call graph

Function Depth
S¥ADC_IRQHandler ?
v [ Reset_Handler 16
v | LoopCopyDatalnit 15
v [ LoopFillZerobss 14
v @ main
» @ SystemClock_Config
» @ MX_USART2_UART _Init
> @ MX_GPIO_Init
@ SystemCoreClockUpdate
> [m iprintf
@ readTemp
@ readSpeed
@ writeSpeed
@ writeTemp
@ Systemlnit
s FillZerobss

OOOOOO;O—‘LU‘I—‘

9.2.4 TAIIWAERR T4 —ILRDERAE

[Listl& LU [Call Graph]# T2, F4ILE | BET«4—ILERHYET . XFEZANTRE. —HIHEEDOEHER
RYTBIENTEET,
237 12, 4N E-T4—ILREFEAL T, BRI read EWVSXFIESTEMERRLIZEESD[List]Z2TERLET,
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Static Stack Analyzer DR %

237. Static Stack Analyzer - [List] %7 D&%

1€ O X

= Static Stack Analyzer
NUCLEO-F401RE.elf - /NUCLEO-F401RE/Debug - Oct 25, 2019 1:58:05 PM

List Call graph

Hide dead code

‘ read|

Function Local cost Type Location Info
@ read 32 STATIC  syscalls.c:97

@ readSpeed 16 STATIC  main.c:133

@ readTemp 16 STATIC  main.c:146

238 12, Search... 74— JLFZFERAL T, &I read ELVIXFINEEOBEBDAITKRRERKYIAATZ[Call Graph]
ATERLET

238. Static Stack Analyzer - [Call Graph] D#&%&

10¢] m] X
= Static Stack Analyzer #°8
NUCLEO-F401RE.elf - /NUCLEO-F401RE/Debug - Oct 28, 2019 1:09:29 PM
List Call graph
read Search... [ Case sensitive
Function v Depth Max cost  Local cost  Type Location Info A
© _read 0 32 32 STATIC  syscalls.c:97
> lw__sclose 2 16 0 Max cost uncertain. No stack usage information available for this function
lv__do_global_dtors_aux 0 0 0 Max cost uncertain. No stack usage information available for this function
© UsageFault_Handler 0 4 4 STATIC  stm32f4xx_it.c:128
> SysTick_Handler 1 12 8 STATIC
© SVC_Handler 0 4 4 STATIC  stm32fdxx_it.c:143
v s Reset_Handler 16 232 0 Max cost uncertain. No stack usage information available for this function
v LoopCopyDatalnit 15 232 0 Max cost uncertain. No stack usage information available for this function
v LoopFillZerobss 14 232 0 Max cost uncertain. No stack usage information available for this function
v © main 13 232 32 STATIC  main.c:183 Max cost uncertain
© writeTemp 0 16 16 STATIC  main.c:164
© writeSpeed 0 16 16 STATIC  main.c:156
© readTemp 16 16 STATIC  main.c:146
© readSpeed 0 16 16 STATIC  main.c:133
> o iprintf 12 24 0 Max cost uncertain. No stack usage information available for this function
@ SystemCoreClockUpdate 0 32 32 STATIC  system_stm32f4xx.c:239
> @ SystemClock_Config 5 200 88 STATIC  main.c:410 Max cost uncertain &
< >

9.2.5 aE—&EBRY fFF
[List]12 T DT —41&. CSV TA—IVrTHD T TV r—avI2aE—TEFET, ThICIE. aE—3F B3 1T7%ERL.

Ctrl+C #3LET . aE—L=T—%I&% Ctrl+V av U RIZk>THD 7 T r—Sa vV [TBEY TR ZENTEE T,
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Static Stack Analyzer DR %

239. AE—&REY T

10€| O X
= Static Stack Analyzer ®=e
NUCLEO-F401RE.elf - /NUCLEO-F401RE/Debug - Oct 25, 2019 1:58:05 PM

List Call graph

Hide dead code

Function Local cost Type Location Info o~

@ SystemClock_Config 88 STATIC  main.c:410

@ MX_GPIO_|nit 48 STATIC  main.c:487

@ HAL_UART_Msplnit 48 STATIC  stm32f4xx_hal_msp.c:88

@ main 40 STATIC  main.c:183

@ NVIC_EncodePriority 40 STATIC  core_cm4.h:1863

@ HAL_GPIO_Init 40 STATIC  stm32f4xx_hal_gpio.c:171

@ HAL_RCC_GetSysClockFreq 40 STATIC  stm32f4xx_hal_rcc.c:859

© _write 32 STATIC  main.c:106

@ read 32 STATIC  syscalls.c:97

© _write 32 STATIC  syscalls.c:109

@ SystemCoreClockUpdate 32 STATIC  system_stm32fdxx.c:239 ~

239 [ZRT KIIHERLIZ1TE Cr+C [T&ko>TIAE—L, Ctri+V IZ&->TREYR F5E. RDKSHHEENEFELNE
E

"SystemClock Config";"88";"STATIC";"main.c:410";""
"main";"40"; "STATIC"; "main.c:183";""
"HAL GPIO Init";"40";"STATIC";"stm32f4xx hal gpio.c:171";""
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EHA® Eclipse® sBMFS5 12 DALV R —IL

10 A Eclipse® BMTS5 1o DAV R —IL

10.1 BHFHOMEDR

STM32CubelDE I%. FIRATREGE#H O F T EHRIHERL . HTLOEH AR O0 S E[Available Updates] 747 A
JEMEES . FHTHRITHELTRETY . EAARAHLVWYIMNIITORREHR T HICIE. AZa—
HelpCheck for Updates Z{#RLEY,

BHEMNE DM AV A=V DEHEREIRLT Next €7y ILES,

240. STM32CubelDE O FIFHRTREGE

[ Available Updates O X
Available Updates K(D
A\
Check the updates that you wish to install. @
Name Version Id
@:STM32CubeIDE 1.02 com.st.stm32cube.ide.meu.rep.product
Select All ‘ ‘ Deselect All
Details
@ e [ o] S

BHOHMORTSINET . YUANDORABREHEEL. BEHEHEELET, [Next]ZVUvILET,
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EHORR
] 241. STM32CubelDE DE F D
[ Available Updates O X
Update Details /<l>
S
Review and confirm the updates. @
Name Version Id R
v [k STM32CubelDE 1.0.2 com.st.stm32cube.ide.mcu.rcp.prod...
@: STM32CubelDE ARM Toolchain Definition 1.0.2.201907121423 com.st.stm32cube.ide.feature.mcu.t...
@: STM32CubelDE Build 1.0.2.201907091052 com.st.stm32cube.ide.feature.mcu....
(- STM32CubelDE Build Analyzer 1.0.2.201907120816 com.st.stm32cube.ide.feature.mcu....
> @:STMSZCubeIDE Build UI 1.0.2.201907092029 com.st.stm32cube.ide.feature.mcu....
@: STM32CubelDE C/C++ Debugging Tools for MCU 1.0.2.201907120816 com.st.stm32cube.ide.feature.mcu....
@: STM32CubelDE C/C++ Embedded Development Tools for MCU  1.0.2.201907121423 com.st.stm32cube.ide.feature.mcu.i...
@: STM32CubelDE Common Mx Services 1.0.2.201907091052 com.st.stm32cube.ide.feature.com...
@: STM32CubelDE Common Services 1.0.2.201907091052 com.st.stm32cube.ide.feature.com...
E&L STM32CubelDE Common Ul 1.0.2.201907120816 com.st.stm32cube.ide.feature.com...
@: STM32CubelDE Common Utilities 1.0.2.201907091052 com.st.stm32cube.common.feature.... -
Size: Unknown
Details
@ Cem [ e ]

[Review Licenses] DN TR IRINFET , 5 FAFERFIZHEEEL. | accept the terms of the license agreements %
FEIRLT Finish 22 v 09 5L, BHFNAVAM—ILENFET,

242. STM32CubelDE DEFHDS5A 2 AFEE

[ Available Updates O X
Review Licenses /O>
K
Licenses must be reviewed before the software can be installed. This includes licenses for software required to complete the install. @
Licenses: License text:
v Eclipse Foundation Software User Agreement ~ || STMicroelectronics Software License Agreement ~
Marketplace Client 1.7.7.v20190521-1752
v STMicroelectronics Software License Agreement SLAQ048 Rev4/March 2018
STM32CubelDE 1.0.2
STM32CubelDE ARM Toolchain Definition 1.0.2.201907121423 BY INSTALLING COPYING, DOWNLOADING, ACCESSING OR

OTHERWISE USING THIS SOFTWARE PACKAGE OR ANY PART
THEREOF (AND THE RELATED DOCUMENTATION) FROM
STMICROELECTRONICS INTERNATIONAL N.V, SWISS BRANCH
AND/OR ITS AFFILIATED COMPANIES (STMICROELECTRONICS), THE

STM32CubelDE Build 1.0.2.201907091052
STM32CubelDE Build Analyzer 1.0.2.201907120816
STM32CubelDE Build Ul 1.0.2.201907092029

STM32CubelDE C/C++ Debugging Tools for MCU 1.0.2.201907120816 RECIPIENT, ON BEHALF OF HIMSELF OR HERSELF, OR ON BEHALF
STM32CubelDE C/C++ Embedded Development Tools for MCU 1.0.2.2019071 OF ANY ENTITY BY WHICH SUCH RECIPIENT IS EMPLOYED AND/OR
STM32CubelDE Common Mx Services 1.0.2.201907091052 ENGAGED AGREES TO BE BOUND BY THIS SOFTWARE PACKAGE
STM32CubelDE Common Services 1.0.2.201907091052 LICENSE AGREEMENT.

STM32CubelDE Common Ul 1.0.2.201907120816
STM32CubelDE Common Utilities 1.0.2.201907091052
STM32CubelDE Core Toolchain Helper 1.0.2.201907091052

@1 accept the terms of the license agreements

< > Ol do not accept the terms of the license agreements

@ Next > | Finish | ‘ Cancel ‘

STM32CubelDE D4 R ) FERICES N—DRIRIN AV A= ILAEDEBETZ T Lz ET , BEFHHE
T L5, STM32CubelDE #HE#2ELET,
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Eclipse® Y—49bILALZADBDAV A M—IL

10.2 Eclipse® v—4yr LA ZAMSD A XA h—)L

Eclipse ¥—#whILARIZF7HEALT, 3rd /8—TF112&% Eclipse® BMT 55 1% AF L. STM32CubelDE T
ATE% 9, Eclipse Y—4 YR TLAAMSA U RAM—)L T BIZ[E. *=21— HelpEclipse Marketplace... ##iRLET,

[#] 243. [Eclipse Marketplace...] A=21—

Eworkspace_um‘l - NUCLEO-F401RE/Core/Src/main.c - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run Window Help

79 v . @ Information Center 4R
& Projec S ?:lfcﬁontents re?cmtl
Show Contextual Help figur
i o ) Clock
0 S'how Actw'e Keybindings... Ctrl+Shift+L 10 nec
v ENU “x Tips and Tricks...
, 2 Cheat Sheets... R COC
s @I @ Eclipse User Storage ‘Open the Eclipse Marketplace wizard
‘ “% Check for Updates R COL
@+ Install New Software...
& Eclipse Marketplace... tiali
Data Refresh 0_Ini
Check for Updates
Manage embedded software packages RT2_L
ST-LINK Upgrade R COL
R CoC

[ About STM32CubelDE

[Eclipse Marketplace]Z A 7RI DBRAEET, TS 1 ERET 5H . 47 ([Recent]. [Popular]. [Favorites]) Z{&
RALT.RERYIIITERDIFT AV AM—ILLETY,
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Install new software... [Z&312 X —IL

244. Eclipse Y—7yh LA R

[ Eclipse Marketplace O X
Eclipse Marketplace @
Select solutions to install. Press Install Now to proceed with installation.
Press the "more info" link to learn more about a solution.
Search Recent Popular Favorites Installed . Giving loT an Edge

Darkest Dark Theme with DevStyle Cl 2019.9.16 "

W Darkest Dark is now DevStyle - a free plugin providing an enhanced set of experiences for

Gl Eclipse. Included:  Darkest Dark theme - #1 in the Marketplace: True... more info
by Genuitec, LLC, Commercial - Free
dark theme Darkest Dark Genuitec

#3048 # Installs: 987K (41,486 last month) Install
Spring Tools 4 - for Spring Boot (aka Spring Tool Suite 4)
4.4.1.RELEASE

‘ Spring Tools 4 is the next generation of Spring Boot tooling for your favorite coding v
Marketplaces
4
=ee
@ < Back Install Now > Finish Cancel
AVRN—=ILDET T5D%HSE . STM32CubelDE ZEHEEILET
10.3 Install new software... [Z&d12AL—JL
HFLW IR I T7EAV AT B, £5—DD A EIFA=1— Helplnstall New Software... ##HLET,
E FLWY—ILFI—2F A RM—ILT BIGEX. 203> 2.11 Toolchain Manager TE#BAL TLY5 Toolchain

Manager ZfE 3 5 &EHRLET,
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Install new software... [Z&312 X —IL

[Z 245. [Install New Software...] *=a21—

Eworkspace_um‘l - NUCLEO-F401RE/Core/Src/main.c - STM32Cube

File Edit Source Refactor Navigate Search Project Run Window Help
= v 1 @ Information Center

B Projec @ Help Contents

% Search i
> Elmyl Show Contextual Help F
v EENU 1
> i Show Active Keybindings... Ctrl+Shift+L
> @ #5 Tips and Tricks...
« ca( Cheat Sheets... ;
, @ Eclipse User Storage > |
+ ‘@ Check for Updates :
<" Install New Software... i
& Eclipse Marketplace... :

Data Refresh

Check for Updates

Manage embedded software packages
ST-LINK Upgrade

I About STM32CubelDE

™

[Install]1 #4705 NEEET, TSTAVEHFRYAD URL ZAHLET, URL BNTBADIE A (&, --All Available
Sites-- ZFALET

[ 246. FEYIFIZTT DA R—IL

[ install m} X
Available Software L
c)gl
Select a site or enter the location of a site.
Work with:” v Add... Manage...
- type or select a site
type filter t__a|| Available Sites-- Select All
Name http://download.eclipse.org/mpc/releases/1.7.7 Deselect All

O Th http://download.eclipse.org/usssdk/updates/release/latest
http://sw-center.st.com/stm32cubeide/updatesite
https://download.eclipse.org/releases/2019-09
http://www.genuitec.com/updates/devstyle/ci/

Details
Show only the latest versions of available software Hide items that are already installed
Group items by category What is already installed?

[ show only software applicable to target environment

Contact all update sites during install to find required software

©) < Back Next > Finish Cancel
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AV AM—ILFEH Eclipse® BIMNTST A2 DT AV A—IL

AA—RYANDEEEREFEATEEVG S L. 12—y IEHLTWRaVE 21— T —hAT12T355 1>
#ZorO—kL. ZD#% STM32CubelDE AV AR—ILENTWNSAVE1—RICFEITHEITEE T 7T—h1J3h
=074 ZEEBMTBIZ(X, Add... REU%E41)y%4 L. Archive and select the downloaded file Z:Z&RLET,

247. AVE =AML DFHBRYINITT DAV Ab—IL

[iH Add Repository X
Name: ‘ ‘ ‘ Local... |
Location: ‘ http:// ‘ Archive...

@ Add Cancel

BYHTSTAVERIRLT, VIR IZTEAVAR—ILLE T, AV AR—ILAET LF=5 STM32CubelDE ZHH#2EIL
E3

*E FRTD Eclipse® 7545 12 h STM32CubelDE EE#MENHE DT TIEHYFE L Ao

104 AV AR—)LFEH Eclipse® BMTST A2 DT AV A—)L
REIZHo=TST A0 ET oAV AM—ILT BIZ[E, #=a2— HelpAbout STM32CubelDE %5&RLET .

248. STM32CubelDE [Z2WLV T

[ About STM32CubelDE ] X
Gy STM32CubelDE

Version: 1.4.0.20rc1

STM32 i’ Build: 7141_20200610_1836 (UTC)

CubelDE (C) 2019 STMicroelectronics ALL RIGHTS RESERVED

e e@ & &

(?) | installation Details

Installation Details R4 %41)v4- LT, [STM32CubelDE Installation Details]% 4 7045 #E% 9,
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HFLL CDT™ ~DOEH

249. AV AR—ILDEE

ESTMSZCubeIDE Installation Details O X

Installed Software Installation History Features Plug-ins Configuration

type filter text

Name Version Id Provider
> -DevStyle (includes Darkest Dark Theme) 1.11.0.201909171704 com.genuitec.eclipse.theming.feature feature.gr... Genuitec, LLC
> §-STM32CubelDE 1.1.0 com.st.stm32cube.ide.mcu.rcp.product

<

DevStyle provides themes & more to enhance Eclipse’s style, including
the #1 Darkest Dark theme.

@ Update... Uninstall... Properties

[Installed Software] 2T MBF VAV A—ILT DTS5 42 %ERL, Uninstall... 9y ILET, TUAVAR—ILH
52T L1=5, STM32CubelDE ZBE#2E8ILET .

10.5 HLL CDT™ ~DEH

#FLLWA—2a0 M Eclipse® % CDT™ (Ff= XM A) 128 I<. Ll A—23> @ STM32CubelDE 24V RAM—ILT 3
BE.URIDT—OAR—REFRET (2. FBRICERTHIEE#ELET , HLLY STM32CubelDE THWVT—Y R
R—ZADFEAERADE. ROEENKRTINET,

250. HWVI—HIRR—R - N—2avIcET 524

E Older Workspace Version X
@ Workspace 'C:/Users/ ~  /STM32CubelDE/workspace_um' was written with an older version of
the product and will be updated. Updating the workspace can make it incompatible with older

versions of the product.

Continue with this workspace?

D Do not warn again about workspace versions

Continue | |Change Workspace...‘ | Exit
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5

11 SZE R

% 28. ST RA4HOILYFOAZHIRADBERL AV

R oAU MEE % RE2AURDAFS

[ST-01] DB3871 STM32CubelDE ¥—%-J1)—2
[ST-02] RNO114 STM32CubelDE Y)—Z-/—F
[ST-03] UM2553 STM32CubelDE 4% - ZAB8—k-HAK
[ST-04] UM2563 STM32CubelDE AV R~—JL-H AR
R _ www.st.com
[ST-05] UM2578 TrueSTUDIO® i, 5 STM32CubelDE ~D#4T
HAK
System Workbench m5 STM32CubelDE ~®
[ST-06] UM2579 b7 Pt
[ST-07] UM2576 STM32CubelDE ST-LINK GDB #—/\
wiki.st.com/stm32mpu 274
. N N . AL Tl Tools1 293> ®
; S —Z[= 3 0
[ST-08] STM32MP1 1) —X[Z#-3< STM32CubelDE 7Oz~ AFS STM32CubelDE £S5 HELT<
280y,
Fa7I)La7 STM32H7 v/ /Aavka—3(2&
[ST-09] ANS361 3¢ STM32CubelDE a5k AF
STM32L5 2 1)—X[Z#-3< STM32CubelDE 7
[ST-10] AN5394 DTk AR
F27I)La7 STM32WL ¥/ Aavka—3(2
[ST-11] ANSS64 H£5< STM32CubelDE FaS T4k AP
IAR Embedded Workbench®, Keil® MDK- www.st.com
ARM, ST ¥4Il YrO=9R
[ST-12] AN4296 STM32CubelDE., ZDthd GNU R—XDY—
JLFT— T STM32F3/STM32G4 CCM SRAM
ERATS
[ST-13] SLA0048 STM32CubelDE 2B RS 58 REFHE2H
[ST-14] UM1718 STM32CubeMX % STM32 Mk LA EA1L A

Ca—R&ERIZERTS
1. LAY—F7Fsr—3>-/—k AN5360 1E, BB#ES www.st.com KUY AFAIEETT,
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https://www.st.com/resource/en/user_manual/dm00603964.pdf
https://www.st.com/resource/en/user_manual/dm00613834.pdf
https://www.st.com/resource/en/user_manual/dm00613836.pdf
https://www.st.com/resource/en/user_manual/dm00613038.pdf
https://wiki.st.com/stm32mpu
https://www.st.com/resource/en/application_note/dm00629855.pdf
https://www.st.com
https://www.st.com/resource/en/application_note/dm00652038.pdf
https://www.st.com/resource/en/application_note/dm00736854.pdf
https://www.st.com/resource/en/application_note/dm00083249.pdf
https://www.st.com/sla0048
https://www.st.com/resource/en/user_manual/dm00104712.pdf
https://www.st.com/resource/en/application_note/dm00629854.pdf
https://www.st.com

UM2609
5

= 29. SMEBBERXAVE

SHRES RE

[EXT-01] GNU 7t>J5

[EXT-02] GNU av/845-aLssay
[EXT-03] GNU C 51475

[EXT-04] GNU C 7Y Fnty4

[EXT-05] GNU Yo

[EXT-06] GNU A F1-1—F T4
[EXT-07] Red Hat Newlib C 5147351
[EXT-08] Red Hat Newlib C $EETHS 1T 31
[EXT-09] Newlib nano IZB89 % Readme
[EXT-10] GDB =& 3T /w4

[EXT-11] GDB 44 v%-1)77LU R H—K
[EXT-12] GNU Tools for STM32 /3wF- 1) X+

1. GNU ORF1AUMMESIZDLTIE www.gnu.org 8 BL TS,

UM2609 - Rev 4 page 215/228

FFaAEDAFE

GNU Y—JL- 24—k

Information Center


https://www.gnu.org/doc/doc.html

‘7 UM2609

i R FE
= 30. XEWIRERE

20207 A 24 R 1 MhRSEAT

STM32CubelDE v1.5.0 [AIFIZRF 1AV R EEH,

o FTIFIITIEE Y—ILFI—oMN 1 DEFAVR—ILENS,

« [SFRs]Ea2—IZ Arm® Cortex® a7 L R4 /—KhikRrEn b,

+ OpenOCD [Z&kBT /T &, SWV ESATREYR—LF 5,
2020511 A 2R 2 « TFLI7LUR - ELRESIZEEM,

+ TToolchain Manager %380,

+ FreeRTOS™ [CR89 B1EHEZESLTRTOS BB#ET/\v¥ 1ZEM,

o [—fRMIET /N\VT ERITORET7O— %80,

« makefile 2—4 Y& BE LR ZNIE 12BN,

STM32CubelDE v1.6.0 MIFIZFF AV MEEH,

« TRTOS BT /N5 INEIZIAzure RTOS ThreadX1Dt o3> %EM,
[FreeRTOS 1Dt ar B,

o A=A -Y—ILFz—2DHR—KZBEL Tl Toolchain Manager |Id 53>
=E#,

2021 %2 A 18 H 3 o ITAJIHk CIC+H+ ENLRBREID I AV EEH, MCU Y—ILFI—2 D&

RE#BE,

« Tnformation Center & E %1,

o SWV /X7 ybEVWSABEERF AV MR TER,

c IBEXIZES,

« T&4933> 4.3.3 SWV Exception Timeline Graph 1% &l

STM32CubelDE v1.7.0 [AIFIZRF 1AV R EEH,

o T£5232 27 ZOTASIHM CDT FESI/MNEITFORALYRE—T 51
H—F1ZEm,

« T433> 3.8 STM32 Cortex-M EITRIRET 74 /L DA R—b %80,

« T+433> 6.3 RTOS A—RILERHT /w4 180,

« TInformation Center - [Home] R"—< |2 E $7,

2021 %7 A 5H 4 o ANYRLA-EJILR DEREBEEH,

s O3 256 Y RZUTHICEALT, AR - RYT-LATINOREEH
L. &BA%ZEM,

o [IERIO—F OHBAETESR.

o T%3 GDB #—/\ [2&£5T /3% 10 ST-LINK GDB #—/%, OpenOCD,
SEGGER I3 5T /\vJ SR EDERBAZEH,

+ [[FreeRTOS Task List]E 21— 1% E#,
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=P
B R
1 = ) 2
1.1 B R . . 2
1.1.1 D RT B 3
1.1.2  STM32CubelDE &F/A—av DA HIUA—R 3
1.1.3  STM32CubelDE DAL RAR—=IL .. oo 3
114 SA B R 3
1.5 BRI 3
1.2 STM32CUbelDE D R .. ..o 3
1.2 B R S ERE . 3
1.2.2  STM32CubelDE DFBEN. ... ...t 4
1.2.3 AT D R T I 5
1.3 Information Center . . ... . 6
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