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HW and SW tools

» Tools needed for running projects
 KEIL v.516a (This full version, end at end of October)

* HW needed

« ST Link Utility
* CubeMX
« STM32F7 Library

* F7 discovery kit

« Mini USB cable I
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HW and SW Tools

Disconnect your PC from Internet

TTMWNET L SILICA



http://www.emcu.it/index.html
http://www.emcu.it/index.html

HW and SW ST-LINK Utility

* Install the:
STM32 ST-LINK Utility v3.7.0.exe
It is in the directory:

C:\..\SILICA-STday2015 M7_PoliTO\Tools\ST-LINK-v2

- Test ST-LINK Utility

Connect STM32F7-DISCO to your PC and

run ST-LINK Utility

58 STM32 ST-LINK Utility
File Edit WView Target ST-LINK External Loader Help

Connect to the target.

- L]
Press the icon: Connect to the targer Addhess: 0x ST TEE | Data Widkh:
You must see something like below.
5 STM32 ST-LINK Utility =n =R ===
File Edit View Target ST-LINK External Loader Help
a A e
Ed @& 2 B
Memory display Device STM32F 74/F 75x
Address:  Ox08000000 - Size: OXBTB47 Data Width: 32bits Devie Iy | 0w
Revision ID Rev Z
Flash size 1MBytes
| Device Memory @ 0x03000000 : |File : Cube3tl.hex| DLiveUpdate
Target memory, Address range: [0x02000000 0x080B7847]
Address 0 |4 E c | ascn -
008000000 2002FECO 08000515 (08000510 0800051F ;\b ............ [
008000010 08000521 08000523 08000525 00000000 [
008000020 00000000 00000000 00000000 080003FD ..ol e
008000030 08000529 00000000 (08000430 08000501 ) -
L 3

00:33:37 : ST-LINK 5M : 068BFF515448787067163720

00:3 + ST-LINK Firmware version : ¥2124M11
— 00:3 : Connected via SWD.
- T : WD Freguency = 1,8 MHz.
- orar SIL.IS'“; 00:3 : Connection mode : Connect Under Reset,
00:3 : Debug in Low Power mode enabled.

00:33:37 : Device ID:0x449
00:33:37 : Device family :STM32F 74, /F75x%
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pebug in Law Power mode enabled.

Core State : Live Update Disabled
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HW and SW ST-LINK Utility

Save the content of the flash memory.

-LIME Utility

Memurﬁa*.fethe displayed content in a Binary File. l
Address: 0x0B8000000 = Size: OxB7E47 Data Width: 32bits -

| Device Memory (@ 0x08000000 : |E|inary File |
Target memory, Address range: [0x08000000 0x080B7E47]

In the coming exercises, we will install new programs on
STM32F7-DISC, having saved the contents of the flash
memory, you have the possibility to restore the original demo.
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KEIL installation & configuration s

- Install in sequence the:
MDK516a.exe
and
MDKCM516.EXE
They are in the directory:
C:\..\SILICA-STday2015 M7 _PoliTO\Tools\KEIL\Installazione

- Now install the KEIL license:
MDK-ARM_ Pro_Eval AddOn_ 2015-10.exe
It is in the directory:
C:\..\SILICA-STday2015_M7_PoliTO\Tools\KEIL\Licenza
This license expire at the end of October 2015
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Open KEIL and load the F7 package: Kell.STM32F7xx_DFP.2.1.0.pack

KEIL installation & configuration

It is in the directory:
C:\..\SILICA-STday2015 M7 _PoliTO\Tools\KEIL\Installazione

K CASILICA-STday\SILICA-5Tday2015_M7_PoliTO\HandsOn\07_Cube\PI\MDK-ARM\PL. uvprojx - pVision

Lys
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File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
NS A @6 a@a=|co|? b | == s G| o Ro 2~ Q 8
AN | £§| F1 Configuration E £\| b o oy 1 P
88 2 ck Installer - C:\Keil_vS\ARM\PACK = ECH =™
File § Packs Window H
@lmparl Packs @
Refresh ed e,
3 i @u'| , « Tools » KEIL » Installazione » v|&,|| Search Installazione Pl
Exit Organize - Mew folder =~ [ l@l
Device =l Recent Places  + Mame Date modified Type
=¥ All Devices 4. Downloads o
@ ABOV Semicon e | ARM.CMSIS.4.3.0.pack 02/09/2015 11:58 uVision Software ...
b ox Sync N
....v Ambig Micro ; D E: A Keil ARM_Compiler1.0.0.pack 02/09/2015 11:55 uVision Software ...
; rophox
@ Analog Devices ;i A Keil. MDE-Middleware. 7 0.0-beta.pack 21/07/201514:36 uVision Software ...
___v ARM e I,ﬂ, Keil. 5TM32F 70 DFP.2.1.0.pack I 4 22/09/2015 12:04 uVision Software ...
: ibraries
[+ ¥ Atrnel ﬁ@ . stm32cubef?_1.1.0.zip 02/09/2015 18:30 zip Archive
: ocuments
@ Cypress o =| (@ stm32cuberx 4.10.0.zip 02/09/2015 18:25 zip Archive
usic
#-- ¥ Freescale & pi = stsw-link004.zip 02/09/201518:13 zip Archive
ictures
[+ ¥ Holtek .
- B videos
Output

Refresh Pack descriptions
Update available for Oryx-Em
Update available for walf55L

<
Er..[@s..

{re Oyt

L] Computer

&a 05(C)

-~

-

4| m

File name: Keil. STM32FT0 DFP.2.1.0.pack

3

- [Sofh-va re Pack - PACK (*.zip;*.p v]

[ Open 5§

Cancel
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How to use KEIL Iin 4 steps mm

A CANCoppi_FMSTM32FT_SeminariHandsOn'\Projects\5TM32F7 -Discoveny\06_CubelMiX\cubemz_blink
File Edit View || Project || Flash Debug Peripherals Tools SVCS Window Help

NME | ﬂ| Mew WVision Project.., . -
o ome _tewsecwasse.  1.0p€N project (name.uvprojx)

[Dpen Project... :I
Project
Close Project

™ v%@‘ [ PR NI T
L2 C\Coppi F7\STM32F7_Semin:
File Edit Wiew Project Fla:

e 2.Build project

| LOAD

ﬂ@

E ChACoppi_FNSTM32FT_SeminariHandsOn' Projects\ STM32FT -Discovery\06_CubeMi cubemz_blinky\MDK-ARM cubermx_blinky.uvprojx - pVision
File Edit View Project Flash Debug F‘eripherals Tools SVCS  Window Help

NS Hd@| + @B | 35@&[19@3%&}@:@% anﬁ- & &|[T] A

@ |_| |ﬂ| @ [ | %7 | cubemx _blinky CnnflgurE £\| ﬁ _/ @

L} C\Coppi_F7\STM32F7_Seminar\HandsC
File Edit WView Project Flash Debu

NSH@| + @] 4 Run — F5
ced NN SCN IO A A

Registers a @ Disassembly
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S oea KEIL, test the installation mm

Connect the STM32F7-DISCO to your PC and double click on
the: averageDataCaChe.uvprOjX & averageDataCache.uvprojx

It is In the directory:
C:\..\SILICA-STday2015 M7 _PoliTO\HandsOn\O1 averageDataCache

The KEIL must start and you must see something like below.

m CASILICA-STday\SILICA-5Tday2015_M7_PoliTO\HandsOn'\01_averageDataCachel\averageDataCache.uvprojx - pVision = e X
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
SE@| om0 | e - Hael@le o e
& L 2 | ¥ o K| B @
Project L= _1 main.c ﬁ core_cm7.h v X
=71 Project: averageDataCache . 1069] for (n = 0; n < NUM_SAMPLES; n++) -
Elsz TCM 107 H {
=5 app 108 acc += (array_dtcm[n]):
_] 108 - 1}
main.c 110 TIM MEASURE_END;
ﬁ cmsis_armec.h 111 resultc[0] = accy /f read out the accumulator into volatile variable in order to not loose the content
ﬁ core_cmi.h 112 printf (" DTCHM data (array_dtcm): %d cvecles\n", time diff);
ﬁ core_cmFunc.h iz 5
ﬁ Tnstrh 114 acc = 07
core_cm rjls - 115 /¥ Wo D-Cache - external memory
T core_cmSimd.h 116 TIM MEASURE_START;
ﬁ fonts.h 117 for (n = 0; n < NUM SAMPLES; n++)
1 led_legh 1180 o
119 += d: L[r H
] led_leg_conf.h . aee (array sdram[nl)
- 120 - 1}
] mainh 121 TIM MEASURE END;
_] rk043fnd8h.h 122 result[l] = acc: // read out the accumulator into volatile wariable in order to not loose the content
_] RTE_Components.h 123 printf (" D-Cache disabled (array sdram): td cycles\n", time diff):
. 124 // BSP_LCD DisplayOn():
] stdinth 125
_] stdioh 126 // enable the D-Cache now
_] stm32746g_discovery 127 SCB_EnableDCachef(}]:
o ] NE e ) )
L Aare = f-
-EMCU T EProjar:t @5-:-:4':- {} Funct... l].’Temp\.” 4 il :
i Build Output B

4 3
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KEIL, test the installation

Try to compile, you must see something like below.

L CASILICA-5Tday\SILICA-STday2015_M7_PoliTO\HandsOm\01_averageDataCache\averageDataCache.uvproj - pVision o] =[]
File Edit WView Project Flash Debug Peripherals Tools 5SVCS  Window  Help
NEsd @+ o@| | e R RR|EEER @ el ale & &|[E] A
S Efe o] #| o D& &% 6@
Project 1 @] ] main.c S core_cm?.h v X
B % Project: averageDataCache - :Loaé] for (n = 0; n < NUM SEMPLES: n++) .
El-4 TCM 1070 1
=B app 108 acc += (array_dtem[n]):
= Ij . 108 1}
e 110 TIM MEASURE END; A
iﬁ cmsis_armec.h 111 result[d] = acc: Jf read out the accumalator into wolatile wariable in orderl—l
ﬁ core_cmi.h 112 printf (" DICH data (array dtcm): %d cycleshn", time diff);
ﬁ core_crmFunc.h 113
iﬁ Instr.h 114 acc = 0;
cu:ure_cr'nr.l r 115 // Mo D-Cache - external memory
T core_cmSimd.h 116 TIM MEASURE START;:
ﬁ fonts.h 117 for (n = 0; n <« NUM SAMPLES; n++)
1 ted_log.h 118 4
115 acc += (array_sdram[n]);
| b - 120 F 3 &
JPro]ect @EJJIq {} Funct...| O Templ...| || ¢ | L] | t
Build Output o |8
FProgram S3ize: Code=21506 RO-data=9374 REW-data=76 ZI-data=21988 -
" “WObjectshaverageDataCache.axf" - 0 Error(s), 1 Warning(=s). —

Build Time Elapsed: 00:00:31 L4

4 [

5T-Link Debugger L:127 19
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KEIL, test the installation

ﬂC:"I.SlLICA—STda}r'\S]UCA—STdayZ}IS_M?_PnITTD‘kHandSDn\Dl_m = s o = """i
Options for Target ' TCM' @
File Edit View Project Flash Debug Peripherals Tool
: : Device | Target | Output | Listing | User | CACs++ | Asm Linker Lkilities
Eﬁﬁgﬁ|~”ﬁ5" | |-{u | | | | | | | |
@ AN |_L| %%H TCM " Use Simulator  with restrictions Settings | I(.‘ = IST—IJnk Debugger
g - [T Limit Speedto Real-Time
Project q A .
=% | Project: averageDataCache I e~ o) 0]
= ' Debug | Trace [ Fiash Downioad |
BB app . . J Edit... |
. ] — Download Function RAM far Algorthm
5 L main.c Lopp ¢ EeseFulChip W Progrm |
iﬁ cmsis_armcc.h _Fi % Frase Sectors [V Verfy Start:lkaDDmDDD Size: |B¢1000 i
*T core_cm7.h " Donot Emse [+ Resetand Run
iﬁ care_cmFunc.h — Programming Algarthm per
ﬁ core_cminstr.h Description | Device Size | Device Type | Address Range |
FT core_cmSimd.h STM32F 7o 1TMB Flash M On-chip Flash 08000000H - 080FFFFFH
i@T fonts.h _STI'U'IBEWxx 1ME Flash (TCM) ™ On-chip Flash 00200000H - GOZFFFFFH
L1 lcd_log.h
4 Sl
EProject @E-:u-:uks 1} Funct... [].,.Templ... 1
Build Output Start: I Size: i
Program 5ize: Code=21506 RO-data=9] 3
" . MWObijectsh\averageDataCache.axf"™ - Add Remove | L
Build Time Elapsed: 00:00:31 Help g
4 F
127 C19
ok | Ccancel spply |
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KEIL, license

k2 CASILICA-5Tday SILICA-5Tday2015_M7_PoliTO-ORIGIMNALT\HandsOn\01_averageDataCache\averageDataCache.uvprojx - pVision

Edit View Project Flash Debug Peripherals Tools Sy0S  Afiedee  Uale
= License Management -FH
[ Mew... Ctri=N —
£ Open Ctrl=0 Single-User License I Foating License I Floating License Administrator  FlexLM License |
Close — Customer Information —Computer D
= save EOFE Name: Enric:o Marinoni Avnet EM EMEA CID:  |caisM-EZIOV
Save As.
Company: |Avne¢ EM EMEA ,
ﬁ Save All Set az Active Product |
Email: Ienrico.marinnni@silica.com
Device Databace CheckOut.. | | Checkin |
| I License Management... I I Product [ icEns | Syppot Pednd |
I MDK-ARM Professional mdi_pro  Operation stops: 31 Oct 2015 I
Print Setup... 3
: 4 aca
=4 Print... Ctrl+P
|5 £
Print Preview 1 6 TIM
. 7 for
1 CASILICA-STdayh..\srcmain.c A=
2 ChEeil_v5..\core_cm7.h |9 3
3 startup_stm32f74610c.5 0 -
_ _ 11 TIM V¥ Use Flex Server: |"C\Keil_v5\PlexL Miicense dat™ Edi... Used By...
4 Ch\Coppi_F.srcimain,c o res
5 startup_stm32f746100.5 ] pri i
i i £ £
6 C\Coppi_F7..\src\main.c "
T averagelnstructionCacheComplex ITCMBAM, sct 6 'y -
& C\SILICA-5Tdayh,..\sre\main.c 27 5CH
. i} Close | Help
9 averagelnstructionCacheComplex_ITCMRAM,sct g acq)

‘Yl TwNET LU SILICA

- dnmr

life.augmented



http://www.emcu.it/index.html
http://www.emcu.it/index.html

HW and SW configuration - CubeMX

* Install CubeMX:
SetupSTM32CubeMX-4.10.0.exe

It is in the directory:
C:\..\SILICA-STday2015 M7 _ PoliTO\Tools\STM32CubeMX

s e

File Trojert Wincma Help

* Run the CubeMX HoRuW 48 10 3

.,

New Project
Load Project

Halp Sy
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Configure CubeMX

& STM32CubeMX Untitled
File Project Windowll
B B E &2 Help Fl
| About Alt+A

4= Install Patch

e CIiCk On: @}l Checkfor Updates  Alt+C
. . 5 Install Mew Libraries Alt+U
Help — Install New Libraries < ]

‘)ﬂ‘ Updater Settings ...  Alt+5

Install new software and/or firmware packages

- From the window that S

appears Select: ﬁ Felzsce: Informazon sz last cizdied _5703 dave ago.

Fro m Local Iesraphinn Installed Yersinn Available Versann )
STM32CubeMX Releases

and select:

stm32cubef7.1.1.0.zip e |

It iS in the direCtory: . Framare Packzaue o Fau v STHM3EF? 110 1.1.0
C:\..\SILICA-STday2015 M7 PoliTO [ — o -,
\TooIs\STM32CubeMX

. Sullweare locenligar s and naepe STMEZ ML <4, 10,0 4, 10,0

STM32CubeF4 Releases

B FimerePachave o Faoi v STM3EFS L&a Laa

- Now you are ready to use the B FomanPuastn P STHESS
CubeMX and STM32F7 g

M FurerePatbove o Fa v STM3ZFA 150 1.5.0
lechrizal U=gscrphiar
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Suggested readings

ARM - STMicroelectronics STM32: Cortex™-M4 Lab

Discovering the STM32 Microcontroller

WWW.EMCU.IT
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http://www.arm.com/files/pdf/STM3240G_LAB.pdf
http://www.cs.indiana.edu/~geobrown/book.pdf
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Need more info ?

For more info contact:

enrico.marinoni@avnet.eu
(Digital FAE for STM - MCU, WireLess (loT), MEMS,
PLM, etc)

roberto.rossetti@avnet.eu
(B.D.M.)
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Thank you

=i wSiLicA



http://www.emcu.it/index.html
http://www.emcu.it/index.html

