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Architecture des processeurs ARM

1. Présentation

Ouvrir pvision4 et faire project --> New pvision Project. Choisissez un nom et un emplacement pour votre fichier

File Edit View !__P_Egjgr:'_t_ _| Flash Debug Peripherals Tools 5V Window Help
ME 4 g | Mew p¥ision Praject..,
. Mew Multi-Project Workspace... 1

Open Project...

Project
Chose Project
Export ]
Manage ]
Select Device for Target... I

Choisissez le processeur pour notre carte MCBSTR9

Select Device for Target "Target 1.
CPU
Vendor: STMicroelectronics
Device: STRS1ZFAWA4
Toolset: ARM
Data basze Description:
----- E.-:E STRS11FAMAT FS ARMSEEE-S based high-peformance 32-bit RISC Microcontroller.
..... £ STRS11FAWAEZ 512KB+32KB Flash, S36KE BAM, Clock with PLL up to 36MHz.
_____ €1 STR911FAWAL Wectored Intemupt Controller, DMA, BEdemal Memory Interface,
1' 107100 Bthemet MAC, USE 2.0 Full Spped, CAN (2.0B Active),
""" £3 STR911FAW4E 3 16550-style UARTs, 2 Fast 12C, 2 channel for SP1, 551, Microwirs,
----- £3 STRI11IFAW4T 4 16bit Timers with Capture/Compare, Realtime Clock, Watchdog,
..... £ STRI11FM4Z 8-channel 10+t A/D Converter, 3phase Induction Motor Controller,
----- £1 STRITIFM44 A0 s

----- £1 STRI12FAWAZ

Processeur ARM

----- £ STRI1ZFAWAS —
----- £3 STR912FAWAT sur la carte MCBSTR9
----- £ STR912FAZ42

----- £ STRY1ZFAZ44 &

L M v e Y Rt

| oK | Cancel Help
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Pour configurer notre projet et notre processeur, il n'est pas nécessaire d'avoir une
connaissance poussée de l'architecture interne du processeur et de son langage assembleur. La
société Keil met a disposition des fichiers de configuration pour

> La configuration initiale du processeur STR91x.s

> La configuration de la mémoire flash STRIIXCFG.s

> La configuration des interruptions dans le fichier source IRQ.c

> Des fichiers sources pour quelques périphériques LCD.c, Userfont.c ADC.c

> Un fichier main ADC.c

Afin de configurer simplement notre carte on va créer I'arborescence suivante :

Project
E1-423 STRI1D Flash with CFG

-5 Startup Code

E-£5 Retarget

- rﬂ Retarget.c
E-E] Interrupts
&[5 IRQ.c
55 Source

- [%] LCD.c

Pour créer un répertoire, cliquez droit sur target 1:

File Edit Wiew Project Flash Debug Peripherals Tools 5

T = | | |
O B i @l & i | | |
. S LOAD

r 54' Target 1 s l.,@%l ﬁ
g

;;\ Options for Target 'Target 1'... Alt=F7

Cpen File
Cipen List File

Open Map File

¥ Rebuild all target files

Y] Build target F7
Translate File

Stop buifd

Add Group...

Add Files to Group..

Remove item

é Manage Components...

<

Show Include File Dependencies
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Pour ajouter un fichier au répertoire, cliquez droit sur le répertoire :

Cipen File
Open List File

Open Map File

Rebuild all target files

Build target
Translate File

Stop build

Add Group...

Add Files to Group 'Flash configuration'...

Remove Group 'Flash configuration’ and its Files

£| Manage Components...

v | Show Include File Dependencies

Alt+F7

F7

Réalisez I'ensemble de I'arborescence.

Afin de donner une configuration initiale au processeur STR91x.s cliquez sur le fichier

STR91x.s

HrOJeCT

i

=824 Target 1
O£ Startup code

| L.[#] STROTxs = -
EIS Flash configu:::mh' 1 SEIECtlonnez
' STRY1x.s

¢ L. [F] STROIxCFG.s
EI"E“_‘] Retarget

| @ [Z] Retarget.c
EI{E'__I Interrupts

| @ [# Rac

|#] STRO1xXCFG.=

[].’ Templates

=] Project @L‘-‘-:--:i.-:

[ Bpand Al | | Collapss A | Help ™ Show Grid
Cption Value
- Stack Configuration (Stack Sizes in Bytes]
#= Heap Configuration
= Systermn Configuration I~
- Systermn Ceonfiguration (SCU_SCRO)
#--Flash Mermory Interface (FMI) 2
- Clock Configuration ira
- Peripheral Reset Configuration I
E-Setup Library Exception Handlers -

Cliquez sur l'onglet
configuration wizard

TextEditor A Configuration Wizard |/
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La premiere étape est de configurer le module Horloge
Développez l'onglet Clock configuration. Pour bien comprendre les chois on peut se référer au
cours sur le module d'horloge

= Cleck Configuration I~

=l Clock Control Register Configuration (SCU_CLKCNTR)
EMIRATIO: External Memory Interface Ratic fBCLK=HCLK/2
FMISEL: Flash Memory Interface Clock Divider FMICLK=RCLK
TIM23SEL: Timers 2 and 3 Clock Selection Master Clock divided by prescaler PRSC_TIM23+1
TIMO1SEL: Timers 0 and 1 Cleck Selection Master Clock divided by prescaler PRSC_TIMOT+1
PHYSEL: MII_PHYCLK Enable MII_PHYCLK output disabled
USBSEL: USE 48 MHz Clock Selection fMSTR
ERSEL: Baud Rate Clock Selection fMETR/2
APBDIV: PCLK Divider PCLK=RCLK
AHBDIV: HCLK Divider HCLK=RCLK
RCLKDIV: RCLK Divider RCLK=fMSTR
MCLKSEL: Main Clock Source fMSTR=fPLL | &

=1+ PLL Configuration Register Configuration (SCU_PLLCONF)
PLLEM: PLL Enable PLL Enabled
PLL_PDIV: PLL Post-divider 3
PLL_MDIV: PLL Feedback divider 192
PLL_MDIV: PLL Pre-divider 23

On peut choisir les différents modules qui auront besoin d'une horloge :

Cption Walue
[=1--Peripheral Clock Gating Register 0 Configuration (SCU_PCGRO)
MAC: Ethernet peripheral clock gating
LUSB43M @ USE 43 MHz clock gating
USE : USB peripheral clock gating
DA : DMA penpheral clock gating
EXT_MEM_CLK : External memory clock gating
EPI : EMI peripheral clock gating
WIC : VIC peripheral clock gating
SRAM_ARBITER : 5RAM arbiter clock gating
SRAM : SRAM clock gating
PQFBC : POQFBC clock gating
FpAl: FM clock gating
=8 Penpheral Elud-ﬁaﬁng-f{'egjstﬂ 1 Eﬂnﬁgumﬁnﬂ.{gﬁu_l’-tﬂﬂ’:}
RTC: RTC clock gating
GPIO% GPIO% Port clock gating
GPIO8: GPIOS Port clock gating
GPIOT: GPIOT Port clock gating
GPIOE: GPIOE Port clock gating
GPIO5%: GPIOS Port clock gating
GPIC4: GPIO4 Port clock gating
GPIO3: GPIO3 Port clock gating
GPIOZ: GPIO2 Port clock gating
GPIOT: GPIOT Port clock gating
GPIC0: GPICQD Port clock gating
WILL: WIL peripheral clock gating
WDG: WDG peripheral clock gating
ADC: ADC clock gating

3 IR A Y B R e e Rt B

[AATA00"F AN AT]
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Pour activer un module, il est nécessaire de cliquer peripheral Reset configuration et de choisir
le mode not in reset pour activer le module.
Attention a activer le module VIC pour la gestion des interruptions

La phase de compilation se déroule de la fagon suivante :

:_F_’r_o_}_eq_i Flash Debug Peripherals Tools SVES Window Hel
MNew pVision Project...
MNew Multi-Project Workspace...
Open Project...
Close Project

Export

f Manage

Select Device for Target ‘Target 1°...
Remaove File 'IRCLE
i ;2\ Options for File 'IRQ.C.., Alt=F7

Clean target
] Build target F7
1 Rebuild all target files

Fateh Ruild:.

Cablez votre carte avec votre sonde. Pour lancez le debugger et configurez la sonde

Project = | [#] stRemxcFG.s | [¥] sTRo9txs | [F] Retargete [X] IRQe. [¥] ADCe
Elf:i Target 1 Clique droit sur Targeﬂ D R RARRARRAARRARAARAARRR R AR ARAARAR AR R AR R AR AR AR AR
5-£5 Startup code 2 /% BLINKY.C: LED Flasher for MCB-STRY Boazd
L. [#] STR91Ix, : : ] 1
; £ STP%_ v i Options for Target Target 1 =
=5 Flash configuration =
‘... [#] STROTXCFG.s Devi091 Targeﬂ Output ] Usting] User ] CJ'CH] Asm ] Linker Debug ] thilities1 T
-4 Retarget ;
- [B] Retarget.c ™ Use Simulator Settings || Use: |ULINK2/ME ARM Debugger v Settings
525 Interrupts I Limit Speed to Real-Time
_ SJ Bk ¥ Load Application at Startup ¥ Run to maing ¥ Load Application at Startup I~ Run to maing
EH—._‘] élu;:;c Initizlization File: Inttialization File: o
- | F .
EI F LCD.c _] ol ‘ J 2
J UzerFont.c - Restore Debug Session Settings Restore Debug Session Settings
[v Breakpoints W Toolbox v Breakpoirts v Toolbox
[V Watch Windows & Peformance Analyzer ¥ Watch Windows
[v Memory Display ™ Memony Display
EPU DLL: Parameter: Diriver DLL: Parameter: i
|5ARM.DLL I-:STRB'b: |SAHM.DLL |-:STHB1:-. 1
Dialog DLL: Parameter: Dialog DLL; Parameter:
]DAHMSTE.DLL pSTRI1ZFAW 44 ITAHMSTE.DLL ]-pSTF{512FAWM

0K |  Cancel ] Defaults j Help

T TG ey
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Pour démarrer le debugger

h Dehug.] Peripherals Tools 5VCS  Window  Help

| @ Start/Stop Debug Session

Puis run

Pour positionner un point d'arrét, cliquez sur la barre de gauche

s

5223 H_ irg void ADC IRQ .
24
25 AD last = ADC->DR
26

@7 ADC->CR &= OxFFFE
28 ADC->CR &= OxTFFF
29 ADC->CR |= 0x040
30
31

Pour visualiser une variable :

AL MISWR | FIWJERL  iEaE USWUY  Fepin

=2 [ v || Status Bar

),
-

Toolbars

|i=]| Project Window
Books Window

Functions Window

£ =

ma=E amEes =&

Templates Window
Source Browser Window
Build Qutput Window

Find In Files Window Watch 1

MName
Command Window

Disassembly Window
Symbol Window

Ctrl+=F5 k 2

Sélectionnez le nom de la variable

Value Type

@ AD_last | (000D short

<Enter expression>

L |

Registers Window
R{7 &4 Call Stack Window
R12 Watch Windows K
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|Dei:rug Peripherals Tools SVWC5  Window

Qﬂ Start/5top Debug Session Ctri+=F5
| 8% Resetcpu |
_r Zll Run F5
d ,:} Stop
o 1 step F11 g
C ¥ Step Over F10
1} i
{¥  Step Out Ctri=F11
I Y Runto Cursor Line Ctrl=F10 i
S % Show Next Statement
Breakpoints... Ctri+B
@ Insert/Remove Breakpoint F9
Enable/Disable Breakpoint Ctri=F3
¢ Disable All Breakpoints
2}
ﬁ Kill A1l Breakpoints Ctri=Maj=F3 &
05 Support 3
Execution Prafiling L
Memory Map...
Inline Assembly...
Function Editor [Open Ini File)...
F Debug Settings... It
ARM Target Driver Setup
—ULINK USE - JTAG Adapter————  ~ JTAG Device Chain
g fove
Serial No- |MI}432EL_!E ;1 IDCODE | Device Name | IRlen |
TDO (14570041 ST uP5D Fash 8 g
LILIMEK Version: IUIJNK—I'H'IE (3 25966041 ARMBYBEE-S Cors 4 =
Lo
Device Family: IAHI'H'I TO! {bc2457F047 ST Boundany Scan 5 _I

Firmware Version: l‘u’1 A7
Max JTAG Clock: I'IMHI r!

% B Utamatic D etestion

D CODE: |

" Manual Configuration

[revice M ame; I

™ UsenTRST B I [el=te | tpdate l I ler I
- Debug
~Cache Options oad Options —————— i~ Misc Options -
¥ Cache Code ¥ “enfy Code Download 7 e Rt o St
¥ Cache Memory ¥ Download to Flash
ok | Cancel | Help
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En cas de probléme de chargement :

Fla-sh|[}ebug Peripherals Tool:

ﬂ Download

ol Erase

Configure Flash Tools...

]evicel Target l Clutputl Ustingl User l D’CHI Asm I Unkerl Debug L

—Corfigure Flazh Menu Command
i+ lse Target Driver for Flash Programming

iULINIQ.-’ME ARM Debugager __v_j Settings | I

Init File: !

— Download Function

LD ¥ Program
£3

" Erase Sectors  [v Verify
i~ DonctErase ™ Reset and Run

B Programming Algorthm

Device | Terget | Output | Listing | User | C/Co+ | Asm | Linker | Debug Uities

Flash Download Setup |
— Download Function — RAM for Algorithm
* Eraze FullChip v P
LOAD 1P rogram
_Fi " Erase Sectors v Verfy Start: k04000000 Size:lﬁd}BﬂD
' {" DonotErmse [V Resetand Run
~ Programming Algorthm
Description i Device Tvpe I Device Size ! Address Range
STRI1xFoed Flash Bank{ On-chip Flash B3k 00000DD0H - B0D7FFFFH

Start: i Size: I
Add Hemoye 0K I Cancel l b I
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